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HE barrel is surrounded 
by, and throughout its 
length is in direct metallic 
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bolt is pierced axially from this 
slot to permit the 
reach the primer of the cart 


striker t 





contact with, an aluminum radi- 
ator. The radiator has high 
longitudinal radial fins, and it is 
inclosed in a steel radiator cas- 
ing that is open at both ends 
and extends forward beyond the 
muzzle of the barrel. The barrel 
















ridge in the chamber. Suitable 
delays in the action, after lock 
before firing, 


ing the bolt and 


and after firing and before un 


locking, are provided by the 
longitudinal portion of the slot 
for the striker post in the bot- 





mouthpiece, secured to the barrel 
by a left-handed thread, contains 
a cup-shaped aperture designed 


to direct the 
Th 


muzzle blast in- 
SYNOPSIS—The 





to the forward 
extension of the 
radiator 


so as to 


Lewis 


casing 
induce 
suction of air 
from breech to 
muzzle inside 
the radiator 
casing and along 
the surfaces of the fins. 
its under side is a port through which powder gas at 
barrel presure is admitted during the time required 
for the bullet to pass from the port to the muzzle. The 
powder gas passes into a gas chamber and thence into a 
gas cylinder beneath the barrel and parallel with it, in 
which it drives a piston rearward. The piston is pinned 
securely to the rack, which is provided with teeth on 
its lower surface meshing with teeth in the periphery 


The 


tive air-cooling system. 


with a capacity of 47 


" 
pounds Ounces. 


Near the barrel muzzle and in 


of the gear. 
The 


square 


large 
two 


the barrel by a 
is pierced longitudinally by 


These bores are connected 


receiver is secured to 
thread and 
bores, one above the other. 
by a narrow slot from the rear of the receiver almost 
to its front end. The piston travels in the lower bore 
of the receiver, which forms a rearward extension of 
the gas cylinder under the barrel. The upper bore in 
the receiver forms the boltway in which the bolt travels 
The bolt is suspended on and operated by the striker 
post at the rear end of the rack. The striker is pinned 
in the striker post, which fits into a cam slot in the 
bottom of the bolt. This slot is cut away toward the 
axis of the bolt for the striker, and the face of the 











automa tic 
its worth in the present war, is a gas-operated device 
maga zt 
cartridges. 


ounces, while equipped with tripod 1 


bolt. 


accomplished by 


tom of the Locking and 


unlocking are 


the cam angles at the rear of the 


slot in the bolt. 

&§ r+ . \ EF |} = t. Breech closure is 
ew 1S i aC Whe mu Ni by rotary lock- 
ing, the breech 


hin M hich > ° a . . 
machine gun, which has proved bolt having four 


Sf NoOsi ; 
with a posi- locking lugs that 


ne is of the rotating-drum type, are turned in 
Its net weight is 26 pounds 12 t h e correspond 

ount and magazine it weighs 30 ing locking re- 

cesses in the re- 

ceiver. Under 

the receiver at it front end is fitted the gear 
case, which contains the gear and the mainspring. 
The latter is of the ribbon type and is wound up on 


the 
meshing of the teeth of the gear with the corresponding 
teeth 
is the 


the opening, or rearward, stroke of the action by 


under the rack. The spring tension so obtained 
the action by 
rotating the gear in the opposite direction and so driv- 
ing the rack, which is part of the piston, forward. 


means for the closing stroke of 


Above the receiver and pivoted on the magazine post 
is the feed-operating arm. It the upper 
lug of the feed-operating stud (attached to the rear of 
the bolt and traveling in a slot 
through the the 


engages a groove under its curved 


is driven by 


with its upper lug 


upper surface of receiver), which 
rearward extension 
so as to swing the feed-operating arm to the left dur 
the bolt and to the right 


The feed pawl on the 


ng the opening movement of 
during its closing movement. 
feed-operating arm engages and rotates the magazine, 
and the cartridge opening in the feed-operating arm 
receives and guides the cartridge delivered to it. 

The feed cover is secured to the top of the receiver. 
At the end it the rear sight base, and 


rear carries 
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under its front edge are fitted the stop and rebound 
pawls and their spring. The function of the stop pawl 
is to engage with an outer projection of the magazine 
pan, which is rotated by the feed pawl on the operating 
arm, and prevents too great a movement. The rebound 
pawl engages with another projection of the magazine 
pan and prevents its rotation in the reverse direction, 
so that the magazine is accurately indexed and posi- 
tively locked by each cycle of operation. A forward 
projection at the left side of the feed cover carries the 
cartridge guide, to which the feed-operating arm de- 
livers the cartridge in loading. 

The bolt carries two extractors lying in recesses in 
its top and side, and the ejector is pivoted in a recess 
in the receiver at the left of the boltway. The piston 
is operated by hand by the charging handle, which is 
fitted in it at the rear of the receiver when the butt- 
stock is removed and which travels in the slot in the 
left side of the receiver. The safety is a plate sliding 
vertically in ways on the left side of the receiver. In 
its upper edge are two recesses designed to engage 
with the charging handle, one in its forward (un- 
cocked) and the other in its rearward (cocked) 
position. To put the gun when cocked on safe, raise 
the safety and pull the trigger. The charging handle 
engages in front of the recess in the safety and prevents 
its accidental movement. This locks the gun against 
operation or discharge. To put the gun in action, draw 
back the charging handle to cock and press the safety 
down. The safety also, when raised, closes the slot in 
the left side of the receiver, in which the charging 
handle travels, and prevents sand, mud, dust, etc., from 
getting into the action. 

The trigger is contained in the guard, which is a 
pistol-grip form. It is attached to a sear which, when 
the trigger is released, engages a notch in the under 
side of the rack and holds the action open at the 
very beginning of the closing stroke. The buttstock 
is usually of a form similar to a rifle buttstock, but a 
spade grip may be supplied. Either rifle buttstock or 
spade grip is attached by interrupted thread to the 
boltway in the rear of the receiver. The butt-tang 
or spade-grip tang locks up the entire rear end of 
the receiver and takes the thrust of the recoil of the 
piston. 


THE MAGAZINE 


The magazine is a circular steel drum in which the 
cartridges are arranged radially, bullet ends toward 
the center. The magazine center is of aluminum. It 
has a deep spiral groove in it, in which the bullet ends 
of the cartridges engage and by which they are con- 
trolled. When the magazine is latched in place on the 
magazine post, the magazine center is keyed to the 
magazine post and held stationary. The magazine pan 
carrying the separator pins and the cartridges is 
rotated around the center during the operation of the 
gun, so that the spirally arranged column of cartridges 
is driven down the groove of the magazine center until 
each cartridge is successively reached by the feed- 
operating arm. 

The action of the gun 
with the gun in the “ready to feed” position, a filled 
magazine being latched on the magazine post and the 
charging handle having been drawn fully to the rear 


is as follows: Commencing 
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by hand so that the sear engages the rack and holds it 
back, the trigger is pressed. This releases the rack, 
which is driven forward by the spring-actuated rotation 
of the gear. 

The striker post, by pressure of its neck against 
the left side of the cam slot in the bolt, drives the 
bolt (which cannot be cammed around because of its 
lugs traveling in the correspondingly shaped grooves 
in the boltway) straight forward in the boltway. The 
feed-operating stud carried forward with the bolt cams 
the feed-operating arm to the right, the feed pawl 
slipping over a projection on the rim of the magazine 
and engaging behind it. The spring stud on the feed- 
operating arm presses the stop pawl back to prevent 
its intercepting a projection of the magazine. The 
head of the bolt now reaches the head of the ejector, 
which it presses back into the ejector cut, causing the 
rear of the ejector to be pivoted out into the boltway 
behind the bolt. The face of the bolt now strikes the 
base of the cartridge, which is held ready for it in 
the loading ramps of the receiver, and it drives the 
cartridge before it into the chamber. The extractors 
spring over the rim as soon as the cartridge seats. 
Just as the cartridge seats, the locking lugs of the bolt 
clear the front of the cruciform part of the boltway 
formed by their guide grooves and reach their locking 
recesses. The bolt face now lies against the rear end 
of the barrel and the head of the cartridge, and the 
striker post still pressing against the left side of the 
cam slot in the bolt now cams the bolt to the right, 
turning the locking lugs fully into the locking recesses 
of the receiver. As the bolt locking is completed, the 
striker post enters the longitudinal front part of its 
cut and carries the striker against the primer of the 
cartridge in the chamber, firing the cartridge. 

THE EFFECT OF FIRING 

Firing develops the power for another cycle of opera- 
tions. As soon as the bullet has passed the gas port 
near the muzzle of the barrel, gas under pressure is 
driven through the gas port into the gas-chamber gland 
and chamber and through the hole in the gas-regulator 
cup onto the head of the piston, driving it rearward in 
the gas cylinder. Driving the rack teeth back over 
the gear teeth with which they mesh rotates the gear 
and extends the mainspring during the entire opening 
movement. During the first 14 in. of rearward travel 
the striker post moves back with a longitudinal part 
of its cut in the bolt, withdrawing the point of the 
striker from the face of the bolt, the bolt remaining 
locked and stationary. In the next 4 in. of travel the 
striker post, driven still farther rearward in the bolt, 
strikes with its right side the cam surface in the right 
side of its slot in the bolt, causing the bolt to rotate 
from right to left, turning the locking lugs out of their 
recesses. The striker post now reaches the rear of 
its cut in the bolt, and its further travel carries the 
bolt directly back with it; the empty shell is held in 
the grip of the extractors till the feed-operating stud 
strikes the rear of the ejector. 

The top lug of the feed-operating stud, traveling in 
the groove in the under side of the feed-operating arm, 
cams the feed-operating arm so that it swings across 
the top of the receiver from right to left. The feed 
pawl, acting against one of the outer projections of 
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pan, carries the magazine around 
sufficiently to drive the first cartridge down into the 
cartridge opening in the feed-operating arm by the 
rotation of the magazine pan and interior separators 
around the stationary, spirally grooved magazine center. 
The cartridge opening of the feed-operating arm, with 
the cartridge it commences to 
pass under the upward projecting arms of the feed 
cover, which carry the cartridge guide; and these arms 


the magazine 


has just received, now 


commence to control the cartridge as soon as it leaves 
the magazine. Further leftward travel of the feed- 
operating arm brings the cartridge under the cartridge 
guide and its downward spring tension. At this point, 
the spring stud on the feed-operating arm clears the 
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feed” position. If pressure has been maintained on 
the trigger, the closing stroke will instantly be re- 
peated; and automatic operation of the gun will con- 
tinue until the cartridges in the magazine are exhausted 
or pressure is removed from the trigger. 

Feed is absolutely positive and unaffected by the 
position of the gun. The cartridge is under complete 
mechanical control during every stage of feeding. The 
functioning of the gun is unaffected by pointing it 
straight up or straight down or turning it on its side 
or upside down. Ejection is also positive. 

The forms of gas port, regulator cup, cylinder and 
piston permit functioning the gun by a materially 
smaller volume of gas and at much lower pressure than 
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stop pawl, which is then pressed forward by its spring 
and prevents further the 

The lug on the left of the feed-operating stud now 
into its 


rotation of magazine. 
strikes the rear end of the ejector, driving it 
slot and pivoting the head of the ejector out so that it 
shell, which has still been 
through the 


strikes the side of the empty 
carried by the 
ejector port out of the receiver to the right. 

the the rack, 


(downward projection of the lower surface of 


extractor, and throws it 


Toward the end of rearward travel of 
the bent 
the rack whose space forms the cocking notch) 
the 
against the tension of the sear spring, which immediate- 
the rack then strikes 
terminating the opening stroke. The 
at the extreme left, the cart- 


rides 


over nose of the sear, temporarily depressing it 


ly rises again. The rear end of 
the butt 
feed-operating arm is now 
been brought over the cartridge opening in 

the the cartridge 
t, the rebound pawl engages an exterior 


tang, 


ridge has 


the top of receiver against which 


guide presses 
projection of the magazine so as to prevent backward 


and the mainspring is in full tension. 


rotation, 

If after its 
stantly released, the piston and rack will be intercepted 
by the engagement of the nose of the with the 
cocking notch or bent in the lower edge of the rack, 
suspending the operation of the gun in the “ready to 


first pressure the trigger has been in- 


sear 





rit 














LEWIS MACHINE GUN 


in gas-operated mechanisms of previous design. As a 
result, shock and strain of parts are minimized, and re- 
traction of the breech mechanism by hand is facilitated. 

The gun may be entirely dismounted without other 
tools than a cartridge and a small spanner. Removing 
the buttstock ard withdrawing the rack, piston and 
bolt leave the barrel and cylinder ready for cleaning. 
This permits inspection of the barrel or insertion of 
the cleaning rod into the barrel from either end. 

Semi-automatic fire (single shots) or automatic fire 
may be obtained at will without extra parts or special 
adjustment. 

Vibration of the barrel is so damped and broken up 
by the radial support afforded the barrel by the mass 
and structure of the radiator that single shots are fired 
on the same line of sight as that of full automatic fire. 

The muzzle blast, directed by the barrel mouthpiece 
onto the interior of the radiator casing in front of the 
muzzle to induce the air current through the radiator, 
exerts a forward pull on the radiator casing which 
neutralizes the recoil to such an extent that the gun 
may be fired from the shoulder with accuracy and with- 
out inconvenience. 

The recoil and vibration permits satis- 
factory use with a very light mount or with no mount. 
The bipod mount furnished with the gun weighs only 


absence of 
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attached to 
interfere 


1 Ib. 144 oz. and is intended to remain 
the gun during transportation. It does not 
with carrying, operation or cleaning and is adapted 
to satisfactory use under widely varying conditions. 
Mounts especially designed for naval and aérial use 
may be supplied, and the gun may be adapted to any 
existing form of tripod, if desired. 

The gun is absolutely mobile. Besides its ability to 
function normally at any angle or in any position, it 
may be carried, loaded and locked by one man, who can 
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commence firing as quickly and easily as with the Model 
1903 service rifle. 

A magazine may be placed on the magazine post and 
latched, or may be unlatched and removed with 
hand. The magazine latch is conveniently operated by 
the thumb of the hand that puts the magazine on the 
magazine post or removes it from the post. No delicate 
in putting the magazine on 


one 


adjustment is necessary 





Time Studies for Rate Setting on Gisholt 
Boring Maills—I 


By DWIGHT V. MERRICK 





SYNOPSIS 
study work, and a classification of machine-shop 
Analysis of the fundamental opera- 


A definition of terms used in time- 


operations. 
tions on a line of Gisholt boring mills, and an 
example of the method used for combining time 


studies. 





ROM the explanation of the methods of taking 
time study given in the first article of this series it 
is evident the results can be used to facilitate 
the preparation of instruction cards showing the best 
method of doing any piece of work and the time that 
should be required for it. It is also evident that every 
piece of work can be divided and subdivided into a 
number of elementary operations in exactly the same 
manner that the English language can be divided into 
words and re-subdivided into the twenty-six letters of 
the alphabet. By recombining the elementary opera- 
tions in varying sequences and combinations, the opera- 
tions necessary to the completion of any conceivable 
piece of work may be outlined. If opposite each of the 
separate items of this combination of elementary opera- 
tions were set down the length of time required for its 
performance by a skilled workman, we could arrive at 
a definite conclusion as to what would be the proper 
length of time necessary to the performance of the 
work. This followed, to a greater or 
less degree, in the writing of instruction cards. 

We have already discussed the making and use of 
operation time studies. We now to take up 
machine time studies, falling witnin class (2). The 
method of recording and analyzing the data is the same 
as in class (1) studies, and has been considered in the 
first article of this series.’ We will here confine our- 
selves to those features of time study that are peculiar 


is the process 


propose 


to class (2). 

The following terms, which will recur frequently, are, 
for the purposes of this work, used with the following 
meanings: 

Element—The smallest subdivision of the work that 


is to be studied. Elements are combined to make up 


*Copyright, 1917, McGraw-Hill Publishing Co., Ine Thi is 
one of several articles by the same author on the general subject 
of time study The other articles appeared in the American 
Machinist” on pp. 171, 221, 269, 407, 628 and 1061, Vol. 46 

American Machinist,” p. 221, Vol. 46 


the post and preparing to fire, and it may be done 
with as much speed in total darkness as in daylight. 
fundamental operations. Exampk Loosen nut, lay 


down wrench. 
Elem 
Fundamental 
the 
A single fundamental operation may 


niary Operation The same as element. 


Operation A sequence of elements 


comprising performance of some definite portion 


of a job. apply 


to several different classes of work or to several dif 
ferent sizes and types of machine. Example: Put 
tool in tool post; remove tool from tool post; move 
head along rail, ete. 

Complete Operation—A division of machine work 
that is complete in itself. It is made up of one or 
more fundamental operations. 

Job—The combination of complete operations neces 
sary to the completion of the work in a single machine 
Example: Boring a cylinder; planing a lathe bed; 
milling the teeth of a gear. 

Right Hand (of a Machine) That portion of the 
machine that is at the right of the workman as he 


stands in front of and facing it. 

Left Hand (of a Machine That portion of the ma 
chine that is at the left of 
in front of facing it. 


the workman as he stands 


and 


ANALYSIS OF THE WORK 


The taking of a machine time study consists in the 
analyzing of the complete operations that are possible 
on a machine and determining the length of time, by 
means of a stop watch, required for the performance of 
each of these operations. Thus, in machine-shop prac- 
tice, work can be divided under the following heads: 
the work (from 


normal condition). 


1. Preparing machine to receive 


2. Hoisting and landing work in the machine. 
3. Squaring and leveling, and making work run true. 
4. Clamping or otherwise holding the work in the 
machine. 

5. Setting tools. 

6. Manipulating the machine to start cut. 
calipering and gaging. ) 


that is, removing metal. 


(Includes 


7. Machining 
8. Manipulating machine at end of cut. 

9. Removing tools. 

10. Loosening and removing clamps. 

11. Hoisting and removing work from the machine. 
12. Restoring machine to its normal condition 
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The foregoing sequence is followed in the preparation 
of instruction cards. 

In time-study work a normal condition is assumed 
This normal condition is that which 
accommodate, without change, the 
of jobs that will come to it in the 


for each machine. 
will enable it to 
greatest number 
regular work of the shop. 
of a boring mill the rail will be left at a certain ele- 
vation above the table, the heads at either end of the 
rail and the rams set at right angles to the rail. At 
the conclusion of each job, the machine should be re- 
stored to its normal condition. The of thus 
restoring it to its normal condition is to facilitate the 
setting of tasks on the machine by giving the man who 
writes the instruction cards a definite starting point 
in laying out the work. As _ will apparent 
later, a large percentage of the time involved in most 
machine work is concerned with the preparation of the 
All instruction cards and task times 


For instance, in the case 


purpose 


become 


machine for work. 
will be inaccurate if the machine is in any other than 
the condition when the workman commences 
work upon it. In taking time studies also a normal 
position should be assumed for the workman—that is, 
the position in which he would ordinarily be found at 
the commencement of the operation in question. Thus, 
in machining work on a boring mill, the workman would 
naturally take his place at the end of the cross-rail, 
and this position would be his normal position for the 
beginning of the following operation—that is, loosen- 


normal 


ing and removing clamps. 
STANDARD CONDITIONS ESSENTIAL 


laid on the 
established 


Too much cannot be fact that 
standard conditions should be and main- 
tained in the shop if time studies are to be made anda 
used with any degree of success. With the fine sub- 
division of work that is made in taking time studies, 
and with the close reading of time (frequently to less 
than 0.01 min.), results can be duplicated in the actual 
performance of work only when the conditions estab- 
lished for the work are the same as those established 
at the time that the time taken. Any 
failure to maintain these conditions will result almost 
invariably in the lengthening of the time required by 
the workman in the daily performance of his job, with 
a consequent failure to maintain the production and 
earn a bonus. 

Standard conditions involve not only the determina- 
tion and maintenance of a normal condition of the 
machine and normal position of the workman, but also 
the maintenance of tools, measuring instruments and 
in good working condition and the 
before the 
also in- 


stress 


studies were 


other equipment 
supplying of them to the workmen at or 
time they are needed. Standard conditions 
volve the placing at the machine, before the completion 
of the workman's job, the necessary raw 
material for the following job. They also contemplate 
the determination of the economical manufacturing 
quantities. 

It is obvious that there difference in the time 
required to machine one piece and one thousand, which 
is not proportional to the number of pieces. For 
In the case of a turret lathe it requires just 


previous 


is a 


instance: 


as much time to tool the machine and otherwise pre- 
pare it for the machining of one piece as for the 
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machining of one thousand. It would be equally in- 
correct to determine the time for setting up the machine 
and machining one piece and multiplying by one thou- 
sand to determine the rate for one thousand pieces as it 
would be to determine the time for one thousand and 
divide by that quantity to ascertain the time for a 
It is therefore essential that good manu- 
facturing demands the predetermination of what 
proportion of time can be allowed respectively to 
preparation and to actual work, and that the number 
of pieces in a single lot be based upon this proportion. 

The standard condition of tools and other auxiliary 
equipment demands that the machine be provided with 
cutting tools that are sharp and ground to the proper 
cutting angles, and that these tools be of the same size 
as those used when the time studies were taken that 
fixed the standard condition. Standard conditions also 
require that auxiliary fixtures such as bolts, clamps, 
etc., be in perfect order and of the proper size for the 
work or machine on which they are to be used. It is 
obviously improper to require that a workman run a 
nut down on a clamping bolt for a distance of 2 in., when 
the thread is battered, in the same time that it took the 
man on whom the time study was taken to run a nut 
down a distance of } in. on a sharp and well-oiled 
thread. In the first case the man would require a 
wrench, and in the second he would be able to use his 
fingers. The time in the former case would be much 
greater than in the latter. If in taking time studies 
open-end wrenches were used in tightening all the nuts, 
open-end wrenches should be furnished the workman 
in the regular course of his work. The time allowed 
for tightening nuts includes the procuring and fitting 
of the wrench to the nut. It is evident that a work- 
man will consume more time in fitting a monkey wrench 
to a nut than in using an open-end wrench. The manu- 
facturer who would make and use time studies with 
any degree of success must so arrange his shop that 
the work will always be done under the same condi- 
tions as those under which the studies were originally 
taken. 


single piece. 


CLASSIFICATION OF OPERATIONS 


The various items of the classification of work out- 
lined may be more thoroughly defined as follows: 

1. Preparing machine to receive work: This includes 
all adjustments of the machine necessary to fit it for 
the reception of work, such as the adjustment of chuck 
jaws, the removal or placing of faceplates or chucks, 
the adjustment of the tailstock, etc., in the case of 
lathes; the raising of the rail, the movement of the 
heads, etc., in the case of planers and boring mills, and 
similar operations that can readily be called to mind 
on other machines. 

2. The hoisting and landing of the work in the ma- 
chine: This item includes the lifting and placing of 
work in position ready for clamping or otherwise fast- 
ening in the machine by hand. Or, if the piece is too 
heavy for movement by hand, the attaching of slings, 
the hoisting by means of block and chain hoist, pneu- 
matic hoist or crane, the movement or traverse of the 
lifted work to the machine, the landing of it in position 
in the machine and the removal of the slings. 

3. Squaring, leveling and making work run true: 
This item includes all operations necessary to make the 
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surface that is to be machined conform approximately 
to the path of the cutting tool. 

Squaring involves the operations necessary to make 
the principal edge of the work parallel to the edge of 
the table or to the path of the cutting tool where one 
or the other has a reciprocating motion; used prin- 
cipally in connection with planers, shapers and slotters. 

Leveling involves those operations necessary to bring 
the working surface parallel to the platen, or table, 
on which the work is supported. Work is leveled on 
the tables of planers, boring mills, drilling machines, 
shapers, etc. Although using the term in its strict 
sense, work clamped to the faceplate of a lathe is not 
leveled, nevertheless the operations involved in making 
the working surface parallel to the faceplate are the 
same as when the work is clamped to a horizontal 
surface, and such operations in regard to lathe work 
are properly classified as leveling. 

Making work run true involves those operations re- 
quired to make work carried on centers, or supported 
on a rotating surface, as a lathe faceplate or boring- 
mill table, assume the same axis of rotation as the 
machine itself. 

4. Clamping or otherwise holding the work in the 
machine: This item includes the tightening of chuck 
jaws on the work, the placing of clamps and blocks 
and the tightening of the bolts and nuts that hold them 
on the work, the tightening of vise jaws and setting 
and making firm all attachments that hold the work in 
position for the cutting tools. 

5. Setting tools: This item includes the placing in 
the post, ready for work, of all cutting tools. It does 
not, however, include the manipulation of the machine 
in order to bring the tool in position with relation to 
the work where it is ready to begin removing the metal. 

6. Manipulating the machine and adjusting the cuts: 
This item involves all machine movements, including 
those necessary to bring the cutting tool in its proper 
relation to the work, and the preliminary operations 
of the machine necessary to turn short lengths on 
cylindrical work, to obtain the space necessary for 
calipering to ascertain whether or not the tool is in 
the correct position. It also comprises the starting of 
the actual machining operation by throwing in the 
feed gears at the beginning of the cut and the releasing 
of them at its completion. 

7. Machining: This item involves only the removal 
of metal and has little or no relation to the time in- 
volved in machine movements. 

8. Manipulating machine at end of cut: This item 
includes the fundamental operations necessary to dis- 
engage the cutting tool from the work and to bring it 
to a position where it can be removed or reset for 
another cut. In general it is the reverse of (6). 

9. Removing tools: This item includes the elements 
required to loosen the devices holding the tool in place 
and to remove it to the tool stand. In general it is 
the reverse of (5). 

10. Loosening and removing clamps: The operations 
under this subdivision are the reverse of those com- 
prised under item (4). 

11. Removing the work from the machine: The items 
involved here are the same as those involved in item 
(2), excepting that they are performed in the reverse 
order. 
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12. Restoring the machine to its normal condition: 
The operations comprised in this item are practically 
identical with those comprising item (1), and in addi- 
tion it includes the operation of cleaning the entire 
machine. 

The time studies in which the various elements are 
classified as above permit of the widest use. For in- 
stance: The same studies on clamping may be applied 
to several different types of machine. The work may 
be held with U-clamps on the table of the planer, boring 
mill, drilling machines or shaper. It makes no differ- 
ence what machine is involved, so long as the character 
of the work to be clamped and other relative condi- 
tions are the same. The time for clamping should be 
uniform. Another instance is that of calipering. The 
time required to caliper a piece of work depends but 
little upon the machine in which the work is placed, 
but depends very largely upon the size of the work 
itself. Studies on calipering in one class of machine 
are equally applicable to other types of machines. In 
hoisting and landing it makes but little difference 
whether the work is landed in the machine on centers 
or lowered in position on the table. 

The weight and distance a piece is to be moved will 
make quite a difference, and time studies on hoisting 
and landing, therefore, are classified first with respect 
to the method of handling—whether by hand, chain, 
pneumatic or electric hoist—second, with respect to 
weight, and third, with respect to the distance moved. 
Classified in this manner the different groups of time 
studies can be combined one with another in varying 
combinations and sequences, as outlined in the opening 
paragraphs, to fix the time required for practicall) 
every class of work. There will, of course, be necessary 
additional time studies peculiar to the machine in which 
the work is placed. That is, in addition to studies 
of hoisting, landing, calipering, etc., applicable to all 
classes of work, there must be studies in machine 
manipulation for the different machine tools, such as 
lathes, planers, etc., and studies of tool setting for these 
various machines. 


ANALYSIS OF THE GISHOLT BORING MILL 


These general considerations being understood, we 
may now examine the method of analyzing a machine 
time study. The time studies forming the subject of 
this and the subsequent articles were made by first 
dividing the operations on Gisholt boring mills into 
their fundamental operations such as: (1) Prepara- 
tion of the machine, includiny oiling of the mill, raising 
and lowering of the rail, swiveling of the ram, changing 
position of the tool post, etc.; (2) manipulation of the 
machine, including rapid travel of the head and rail, 
revolving of the turret, operating speed and feed levers, 
etc.; (3) hoisting and landing work on the machine; 
(4) clamping work; (5) setting and starting cuts which 
included some machine manipulation already stated in 
(2), and some machine elements not stated elsewhere. 
The studies were made on a series of machines ranging 
from 30 to 84 in. in diameter, and all of the operations 
outlined were studied on each machine. 

Each of the fundamental operations comprised in the 
foregoing subdivisions was analyzed into its most ele- 
mentary motions, and the sequence of operations from 
start to finish as revealed by this analysis was tabulated. 








8 AMERICAN 


An example of this is a study 


chuck jaws end for end. The elements are as follows: 
1. Obtain wrench from tool stand. 
2. Loosen two {-in. setscrews in first jaw. 
3. Remove jaw from slot. 


1. Clean slot. 
5. Turn jaw end for end and reénter it in slot. 


6. Set jaw to line on table. 


7. Tighten two setscrews in jaw. 
8. Turn table 120 deg. 
setscrews in second jaw. 


slot. 


“In. 


9. Loosen two 2-in. 
10. Remove jaw from 
11. Clean slot. 

12. Turn jaw end for end and reénter it in slot. 
13. Set table. 


setscrews in jaw. 


jaw to line on 
14. Tighten two 2-in. 
15. Move table 120 deg. 

16. Loosen setscrews in 
17. Remove jaw slot. 

slot. 


jaw 


two 2-in. third jaw. 
from 
18. Clean 
19. Turn 


20. Set 


end for end and reénter it in slot. 


jaw to line on table. 


21. Tighten two in. setscrews in jaw. 


22. Return wrench to tool stand. 


COMBINING OPERATIONS 


The fundamental operations can be combined one 


the 
give a complete tabulation of 


with other in varying numbers and sequences to 
the operations involved 
together with the time required for any job that can 
be done upon a boring mill. 

In the studies that have been made, and that will be 
fol- 


the 


presented in subsequent articles of this series, the 


lowing have been considered as fundamental to 


operation of a boring mill: 
Oil, raise 


1. Preparation and lower rail, swivel head 


to angle, remove from and replace tool post or bar in 
ram, raise or lower tool post in ram, set chuck jaws on 
table, chuck table. 


2. Manipulation—Change position of head, start mo- 


remove jaws from 


tor, stop motor, start table, stop table, change feed 
gears, change speed gears, ratchet head back. 

3. Setting Tools in Post—Set tools in tool post in 
right-hand head for cut on outside diameter: (a) 


Round nose roughing tool, (b) square finishing tool. 
Set tool right-hand 
Round nose roughing tool, (b) square nose 


Set tools in tool post in left-hand head, 


tools in post in head for cut on 


face: (a) 
finishing tool. 
tools set for cut on outside diameter: Round nose 


Set tools 


(a) 
roughing tool, (b) square nose finishing tool. 
in tool post in left-hand head, tools set for cut on face: 
(a) Round nose roughing tool, (b) square nose finish- 
ing tool. 

The following are common to 
chines, and must be used in preparing instruction cards 


many types of ma- 
for boring mills, planers, shapers, drilling machines, etc. 

4. Hoisting and Landing—On centers, by hand; on 
centers, by hoist; in chuck, vertical, by hand; in chuck, 
vertical, by hoist; in chuck, horizontal, by hand; in 
chuck, horizontal, by hoist; on table or platen, by hand; 
on table or platen, by hoist; on table in V-blocks, by 
hand; on table in V-blocks, by hoist; in vise, by hand; 
in vise, by hoist; on arbor, by hand; on arbor, by hoist. 

5. Clamping—Clamping work in chuck jaws, clamp- 
ing with U-clamps, clamping with goose-neck clamps, 


made on the turning of 


MACHINIST Vol. 47, No. 1 
removing work from chuck jaws, removing U-clamps, 
removing goose-neck clamps. 

6. Squaring and Leveling and Making Work Run 
True—lIn chuck, in chuck and steady rest, on centers, 
on platen, on faceplate. 


COMBINING THE TIME STUDIES 
FOR VARIOUS JOBS 


The foregoing fundamental operations will be com- 
bined later with outlines of other operations that can be 
taken as the usual sequence in the great majority of 
jobs on a boring mill, such as setting and starting 
roughing and finishing cuts on outside diameters and 
on face of work, boring, and performing other opera- 
tions that will readily be called to mind. For instance: 
In preparing an instruction card for making a cut on 
the outside diameter, we would combine the following 
operations in the preparation of an instruction card, 
assuming that the work was to be held in the chuck 
AWS: 

1. Raise rail to proper height. 

2. Set chuck jaws on machine. 

3. Hoist chuck jaws. 

4. Tighten chuck jaws on work. 

5. Set tool in 
6. Rapid travel head over and down to work. 


7. Change speed and feed and start cut. 


and land work on 


post in right-hand head. 


8. Machine. 

9. Rapid travel head back from work. 

10. Remove work from chuck jaws. 

11. Land work on floor. 

12. Restore machine to normal condition. 

The method of selecting the various items from the 
elementary tables that 
scribed in subsequent articles, following the presenta- 
tion of the elementary tables. These explanations will 
be accompanied by examples of instruction cards built 


are outlined above will be de- 


up from the elementary tables. 


THE ELEMENTARY TIMES 


A word of explanation is in order at this point, in 
regard to the time set opposite the elementary items 
in the tables that follow: It will be observed that in 
some instances the time is given to four decimal places 
of a minute, although the stop watch that 
in taking the studies was subdivided to read only to 
In taking the averages of the in- 
dividual times, the division 
mitted the average to be carried to as many decimal 
places as The results of all of ow 
computations were plotted to a large scale on cross- 
section paper, and smooth curves drawn from which 
the values appearing in the tables read. The 
scale adopted in drawing these curves was so large 
that it was easily possible to read to four places of 
decimals. In making up the fundamental 
operations and complete operations, however, the limits 
of practice and of common sense were borne in mind 
and final results are given only to 0.01 min. It should 
be remembered that the results given in these articles 
were obtained under the conditions of a scientific in- 
vestigation in which greater refinements were possible 
than are either necessary or desirable in ordinary shop 
practice, and it is for this reason that some of the 
figures were carried to feur decimal places. 


was used 


two decimal places. 


however, process of per- 


was desired. 


were 


tables of 
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Grinding Rolling-Mill Rolls 


By HOWARD W. 





SYNOPSIS 
of rolling-mill 


This article outlines the function 


rolls, calls attention to various 
methods of finishing and goes into particular de- 
tail with Nu- 


merous and 


respe el to dressing by grinding. 


practical points are emphasized, 


up-to-date practice is described. 





OLL grinding is a term applied to the finishing of 
rolls used in rolling mills where plate and sheet 
metal are manufactured. It is essential that roll 
grinding be as accurate as any work in the grinding 
field. The rolls must be absolutely parallel where they 
bear together, in order to insure thickness 
throughout the entire length of the sheet of metal they 
roll. When it is necessary to grind a taper in the face 
of a roll, it must be perfect within very close limits in 
order to accomplish its purpose. 
Rolls vary in size from very small ones for rolling rib- 


uniform 


bon stock, which may be 8 or 12 in. on the face and from 
6 in. up to 10 in. in diameter, to rolls for rolling armor 
plate and very wide sheet steel, which range in diameter 
from 18 in. up to 60 in., and in length are 14 ft. to 15 
ft. on the roll face. They also take various forms. 
Ordinarily, in rolling ribbon stock the face of the 
roll must be slightly crowned. In long rolls of small 
diameter it is the practice to taper the face slightly 
from both ends, keeping the highest part in the center 
of the roll. Other types of rolls are simply ordinary 
with extremely overall dimensions. 


cylinders large 


DUNBAR 


Each of these various types of rolls takes its shape 
for some technical reason in the production of the par- 
ticular kind of material that it is to handle, and these 
technicalities have a bearing on the grinding problem 
only in so far as they affect the problem of handling 
them in the grinder. 

Rolls are commonly made from either chilled iron or 
steel, the former being more common 

Rolls are used in the rolling mill by placing them one 
above another in various combinations, sometimes two 
high, sometimes three or four high, depending upon the 
tvpe of roll mill and the quantity and kind of material 
They have various names, 


being produced. depending 


upon the function they perform. Some are 


known as 











~ » Face 
| 
——_+_— | 
—— = 
| 
cnd Wear 
Fit l MANNER IN WHICH THE ROLL WEARS, WHICH 


FACE 


“backing rolls,” The back- 
ing rolls are the rolls that back up or give support to 
the extreme pressure and weight brought to bear when 
this operation is being performed, and the reducing 
rolls are those through which the hot billet is passed 
in reducing it in thickness or size. 

Some call the large diameter of the roll the “face,” 
for that 


NECESSITATES TRUING UP THE 


others as “reducing rolls.” 


others the “body”; “neck” is a common term 











FIG. 2 FRONT TYPE OF 


VIEW OF 


REGULAR 





CYLINDRICAL 








GRINDER ARRANGED FOR ROLL GRINDING 
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part of the roll commonty «nown to most mechanics as 
the “journal.” 

Rolls have to be removed from the mill periodically, 
because of wear. They are then trued up to the de- 
sired form, which operation is known as roll dressing. 

The two common methods of dressing rolls are by 
means of the heavy roll lathe and the modern grinder. 
Grinding as a method of dressing rolls is a very old 
practice, but up to the time of the modern roll grinder 
this practice was merely what would be termed a “pol- 
lishing operation,” primarily because the machines em- 
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exhausted, so that every thousandth of an inch retained 
on the diameter means money saved. It 
has been estimated that a roll dressed by grinding has 
50 per cent. longer life than one dressed by turning, 
and a comparison of experiments in turning and in 
grinding that it takes approximately ;, in. 
more off the diameter to true up the same roll in the 


considerable 


shows 


lathe than in the grinder. and sometimes as much as 
, in. more. 
By the grinding process, the necks and the roll face 


are concentric with each other within very small limits, 









12311 
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654 























FIG, 3 VIEWS OF SPECIAL ROLL GRINDER. WITH TRAVERSING WHEEL: ROLL IN POSITION 

1, whee! slide control handwheel, 2, whee!  tightener on wheel spindle fram« 17, speed rest. 31, bolts for moving shoes in journal 
table control handwhee!l 3. lever to throw shift lever for table travel 18 witch for rests 32, water pipe control 42, union 
from hand to power feed 1, power wheel tarting wheel-drive motor 1%, motor driv- for driving roll 43, support for supporting 
traverse. 5, reverse leve 6 electri ing wheel and wheel table 20, rheostat for universal joint 44, handwheel for support 
switch controlling footstock 7 electrik starting °1, footstock hand wheel Se rest on universal joint 45, rolis on sup- 
switch controlling headstock motor Ss, footstock binder bolt 23. footstock motor port rest 16, headstock motor for work 
pump motor 11, crane handle for feed- 24 footstock motor ntrol 5 switeh drive 47, work-drive motor-starting mech- 
ing wheel in and out 2 and }, crane handle for footstock traverse 26. revers- anism 18, speed change lever control 
and fall for lifting wheel or wheel spindle ing lever for footstock traverse 27, neck 1%, headstock-motor starting switcl 50, 
in or out of the machine 14 vecial hook bearing ratchet for gx journal rests headstock-motor control 51, headstock mo- 
to engage wheel when lifting or: >, lever §. nec rearing ipports or journal rest tor 54 work-drive motor switch 62. 
for stopping movement of table 16, belt 0, serews for moving upper part of journal headstoeck-motor control 


ployed were so light in construction xs not to be capable 
of rapid production. The grinder : for re- 
moving a large amount of material was never employed 
until recently. 

Rolls wear hollow in the center (Fig. 1), and in 
dressing, the most material is removed from the edges 
and the least from the center, the diameter at the end 
being from ,}, to larger than at the center. The 
roll is generally considered finished when the center 


means 


ee) 


s a 


has been cleaned up. 

In dressing rolls, every thousandth of an inch that 
ean be saved on the diameter increases the life of the 
roll. Take, for example, a roll 39 in. in diameter and 
i140 in. on the face. This roll is worth approximately 
$1800. The chill is about 1 in. deep. The life of the 
before this chill has been 


is the time of service 


roll 





which results in quite a material saving in babbitt be- 
cause of the truth of the journal or neck, and less wear 
in the bearings. The exact amount of this saving is 
not known, but is reported to be quite a factor in large 
plate mills. 

It is possible with large grinders to produce rolls 
that will be accurate within 0.00075 in. for parallelism 
and roundness, which, when considered in comparison 
with the usual accuracy found in such work, is very 
nearly perfect. 

The degree of finish required for hot- or cold-rolled 
plate varies materially. In hot-rolled plate the finish 
on the roll need not be as fine nor as smooth as on rolls 
for producing cold-rolled plate. In the latter case the 
face of the roll must be absolutely true, smooth and 
free from scratches, as every imperfection in the face 
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of the roll is reproduced in the surface of the metal 
being rolled. In hot-rolled plate varying finishes are 
required in the different materials, depending on the 
conditions, the type of roll, material being used and the 
personal bias of the roll-mill operator or superintend- 
ent. Some desire a rough mat finish because they feel 
that it drags the plate through the mill more easily; 
some desire a smooth finish, while more are not so par- 
ticular. In all cases, however, roundness is insisted 
upon regardless of the finish on the face of the roll. 
There are two methods commoniy employed in grind- 
ing rolls. In one the roll is supported on centers, one 
in the head and one in the footstock of the machine. 
The other method is to grind them revolving on their 
own neck bearings, in specially designed supporting 
blocks, commonly known as pillow blocks or roll neck 
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ing the truth, certain tests have been conducted in con- 
nection with both methods of grinding—that grind- 
ing with the roll supported on two dead centers and 
grinding with the roll turning on its own journals 
which resulted in the following conclusions: 

1. If the necks or journals are perfectly round over 
their entire length and if the two necks are in perfect 
line with each other, the grinding of the roll when 
rotating on the necks will give perfection; not other- 


is, 


wise. 
2. Not 
round or 


a single roll examined had necks that were 
in line. 

3. Not a single roll examined had round center holes 
on which to produce round journals or necks. 

4. When the center holes were scraped to remove the 
imperfections, the necks could be made round only by 
grinding them while rotating on these 
perfected holes and on two dead cen- 
ters, which were also ground perfectly 
round. 

5. When the center holes were near 
enough round to grind the necks per- 

fect when rotating on perfect center 
«Fr points, the body of the hole could be 
ground perfectly round and concentric 
with the necks while rotating on the 
same centers. 

6. A grinder rigid enough to grind 
perfect necks on centers is also rigid 
enough to grind perfect bodies on cen- 








c: 'D 


FIG.4 FIG.5 


ERRORS DUE 
JOURNAL 


TO 


DIAGRAM SHOWING 
ROUND WHEN USING 


FIGS. 4 AND 5 


RESTS 


bearings. The first-mentioned method is usually em- 
ployed on light rolls that can be supported on centers 
with but little difficulty. For example, rolls up to 20 in. 
in diameter and 60 in. long on the face are commonly 
handled by grinding on the centers and there have been 
cases where rolls as large as 30 in. in diameter and 
120 in. long in the face have been successfully ground 
by this method. But the better way for the larger type 
of rolls is to support them on neck bearings, in the 
same manner that they are supported when in use in 
the rolling mills. 

It does not always follow, because a roll is round and 
concentric with its axis and ground while rotating upon 
its own journals, that it is practically a perfect roll. 
The degree of perfection depends largely upon the ac- 
curacy of the center holes on which the journals or 
necks are turned; that is, whether these journals or 
necks are round and in line with each other. A fre- 
quent cause of error is found in the imperfections of 
the lathe spindles on which the necks were turned, or 
the eccentricity of the center point in the rotating 
spindle. Careful tests with a good indicator reading to 
thousandths would probably show nearly every roll 
lathe to have a spindle bearing not round and a center 
point not true; also, an examination of the center holes 
in the rolls will show that very few are true. 

It is customary for all mechanics who grind really 
accurate work in toolmaking, machine building, etc., 
to grind on two dead centers, which is the only method 
of obtaining perfect work. With a view to ascertain- 


ters. 

The illustrations, Figs. 4 and 
show some of the things that occur 
when grinding a roll which rotates on 
journals that are not round. Refer- 

ring to Fig. 4, the journal is shown oblong in shape in 
order to illustrate what may happen. The bearing A 
may be a perfect half-circle of a diameter equal to the 
largest diameter of the journal B. As the roll turns in 
the direction of the arrow and the grinding wheel is 
against the roll body, the axis will assume the 
position shown; that is, one side of the center of the 
bearing, or at C. When the roll is rotated one-fourth 
of a turn, its axis will have moved toward the grinding 
wheel at D. It will also have dropped from E to F. 

The raising and lowering of the axis of rotation cause 
a variation of distance from the cutting face of the 
wheel to the bearing point of the journal. 

Referring to Fig. 5, when the line across the greatest 
diameter AB is in the position shown, the axis is mov- 
ing to the left toward CD, the position it will assume 
when the roll has made a part of a rotation. During 
this movement of the axis to the left, the journal is 
rolling on the part of the box marked FE and for an 
instant is not really turning on its axis. This causes 
a high place where the wheel cuts during that move- 


5, 


BEARINGS OUT OF 


pressing 


ment. 

When this roll is put to work in its housings, if the 
boxes of the housings are of the same size as the box 
used to grind in, this same motion will occur; but when 
the axis moves to the left and the journal rolls on the 
part E, the work being rolled will not be at F’ where 
the grinding wheel has cut the roll, but rather at C. 
Now, when the high place on the roll at F (caused by 
this movement of the axis to the left while grindinz) 





12 AMERICAN 
shall have reached C, or the point where the work is 
done, the distance from the working face of the roll 
and the supporting surface of the journal will be 
greater than at C; therefore, there will be greater 
pressure on the work, causing a “thin” place. To grind 


successfully centers, the center 
must be big and strong and made of 
good material. The holes in 
the ends of the rolls must be perfectly 
round, true and large enough to en- 


on 


center 


gage a suflicient surface on the center 
to insure the roll 
without springing the center and to 
present a large for wear. 
Center holes should drilled 
clearance hole for the point of the cen- 





being supported 


surface 


have a 


ter. The most successful practice is 
to use center holes of a 60-deg. angle 
in the work with the mouth of the 


angle large enough for a center of the 


necessary strength to support the 
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The ordinary type of cylindrical grinder is commonly 
employed for producing rolls of small diameter and light 
weight. The method is no different from that ordi- 
narily used in grinding cylindrical work. In Fig. 2 is 
shown a front view of the Norton type of cylindrical 








heaviest work. It is not uncommon 

for the rollmaker to use a special cen- 

ter of 90-deg. angle or some other 

angle more obtuse than 60 deg. as a 

preventive against breakage of the 

center point. Care should be taken FIG. 7 SIMPLIFIED TYPE OF HEADSTOCK SOMETIMES USED ON THE 
that the center holes are round, and . ne ee 

they should be guarded against dam- pba ; bs Bales se “ ma ae ame an the y* ha meg ere Md —- SS 
age in the mills. This is extremely fev oiutign and componeating Serieditee ghame thal as = aan saroreal Seted =e 


important. In truing up the roll necks 

(which is always done in order to keep them round and 
concentric with the roll face), the two methods are also 
employed. The common 
support the roll on centers, although specially designed 
neck bearings have been made, making it possible to 


most method, however, is to 


grinder arranged for roll grinding. A notable differ- 
ence between this machine for grinding comparatively 
small rolls and the special machine, shown in Fig. 3, 
for handling the larger rolls, is this: In the regular 
machine the work is supported on a moving table and 
travels in front of a fixed wheel, 











RESTS 


THE 


TOURNAL 
RADIUS ON 


POSTTIONING 
THE FILLET 


METHOD OF 
TRUING 


FIG. 6 
USED FOR 
grind the necks while they are revolving on their own 
bearings. This operation of grinding necks requires 
that the corner of the wheel be trued to a radius in or- 
der to produce the fillet which takes the thrust of the 
roll, when the rolls are in operation in the rolling mill. 


Such fillets range from { to 33} inches. 





AND RADIAL DEVICE 
CORNER OF 


whereas in the larger type of machine 
the work is fixed on the work base and 
the wheel is traveled back and ferth 
over the surface being ground. The 
latter method is more convenient in 
handling large rolls of several tons’ 
weight. When the work table becomes 
so heavy that it is not an econom- 
ical proposition to move it, the work 





should be fixed and the lighter mem- 
which is the recipro- 
cated. It will be noticed also that, in 
a machine for large-roll grinding, the 
operator is positioned car- 
riage opposite the wheel so that he 
can with ease control the operation of 
the machine and at the time 
see the point where the wheel comes 
in contact with the work. Where the 
work is small, this, of course, is 
not a matter for consideration, as the 
can look the moving 
table and down to the point of contact of wheel and 
work. The large-roll grinder, illustrated in Fig. 7, is de- 
signed exclusively for the finishing of rolls for rolling 
mills. This machine employs the method of moving 
the wheel back and forth over the face of the roll being 
The wheel is supported on a carriage upon 


ber, wheel, 


on a 


same 


WHEE! 
, operator over 


dressed. 
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which the operator stands, where he is in full view 
of the wheel and can readily see the point where it 
comes in contact with the work. Although this wheel 
is moved instead of the work, it is just as much fixed 
in relation to the work being greund as though it were 
mounted upon a stationary base. The essential ele- 
ments of this machine for the dressing of large rolls 
are a work-carrying base with supporting heads, in 
the form of centers or journal rests or pillow blocks; 
means for revolving the work; a base for supporting 
the wheel (which must be adjustable in and-out from 
the work) ; and the necessary control mechanisms, ad- 
justments and conveniences consistent with the design. 

Rolls are usually revolved at a surface speed ranging 
from 100 to 200 ft. per min., and the wheel is revolved 
usually from 4500 to 6000 surface feet per minute. The 
table travel or wheel travel is regulated so that the 
distance of travel for every revolution of the work is 
just slightly less than the width of the wheel in order 
to obtain the maximum production. 

The Norton wheels that have proved successful on 
chilled-iron rolls are 24 combination J Crystolon, 20-24 
grade K Crystolon, 16-20-24 L Crystolon. For steel 
rolls, 80-J Alundum is very successful. The latter 
wheel is especially good for a fine finish free from 
scratches, but is not as good a producer as the 24 com- 
bination K Alundum. The 24 combination L and M 
Alundum wheels have also been successful in production 
on steel rolls when a fine finish is not important. 

It is common practice in rough grinding rolls to 
yemove as much as 4 cu.in. of material a minute. The 
wheel wear, of course, depends upon many things, such 
as the proper use of the wheel, material being ground, 
etc. The following are typical examples of relative 
wheel wear to metal removed, the finishing operation 
peing included: 

1. In removing 1802 cu.in. of stock on chilled-iron 
rolls in 154 hours, 167 cu.in. of wheel were worn from 
the diameter of a 20-24 J Crystolon wheel. 

2. In removing 685 cu.in. of stock on chilled-iron 
rolls in 84 hours, 113 cu.in. of wheel were worn from 
the diameter of a 16-20-24 K Crystolon wheel. 


FORMED ROLLS 


The forming of rolls is accomplished either by special 
attachments on the machine or by certain changes in 
the machine construction. It is possible to make a con- 
cave or a convex face on the roll. 
the roll from one end or from both ends, or to grind the 
roll perfectly straight. 

Some work, especially rolling ribbon stock, requires 
that the face of the roll be crowned slightly. There are 
two methods of producing a crown on the small rolls: 
First, by forming the desired shape in the face of the 
wheel, then feeding the wheel straight in against the 
roll face; second, by means of an attachment on the 
machine for controlling the movement of the wheel 
slide, so as to produce the desired shape as the wheel 
travels back and forth across the roll face. Tapers, or 
irregular forms of this nature, are not very great as 
compared with the diameter of the roll. For instance, 
on small rolls for rolling ribbon stock the crown may be 
from 0.001. to 0.015 in. high. On large-diameter rolls, 
26 in. in diameter and 90 in. long, the taper may 
amount to ,\, in. in length of the roll face. 


It is possible to taper 
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Machine-Too! Failures 


By DONALD A. BAKER 


In the past few months I have taken notice of a 
small lathe that was recently put on the market, some- 
times only one in a shop and sometimes in batteries 
of half a dozen or more. In almost every case [ have 
been struck by their state of neglect and general 
appearance of misuse. As a matter of fact, I find that 
they have been universally condemned both by work- 
men and by foremen. 

Leaving aside the question of quality or adaptability 


of the tool itself, there is at least one point that | 
would like to see discussed, as I have often been 
criticized in this matter—that is, the belt lengths in 


proportion to widths. Take these lathes as an instance. 
They are driven with narrow 
1} in. wide. The pulleys of the countershafts 
themselves very narrow, hardly wider than the belt, in 
fact. The distance from the lineshaft to the counter- 
shaft and from the countershaft to the lathe is in some 
cases as great as 16 ft. In all cases that I have seen, 
the countershaft is mounted on the ceiling, regardless 
of hoW high that happens to be. 

The result is this: Attempts to take cuts of any 
size at all on these lathes invariably result in the run- 
ning of the belts off the pulleys, usually those over- 


very belts, say 1 to 


are 


head. Consequently, it is necessary to use a belt stick 
continually—a pastime that the average toolmaker does 
not indulge in with any particular relish. After a 
few mishaps of this kind the job is usually yanked out 
of the chuck, the chuck wrench thrown on the floor 
and everybody from the millwright to the maker blamed. 

If that is not trouble enough, the next man 
along with a pin to polish. In an attempt to get all 
the speed out of the lathe that he can (he has already 
hunted the belt stick and replaced the overhead belt 
the other fellow left off), tries to shift the belt 
to the high-speed cone by the usual process of “cuffing”’ 
it. Anyway, he has to chase the belt stick the 
up with what speed he has. 


comes 


he 


for 
second time or else put 
No thanks to the machine. 

What is the answer? You can go into shop after 
shop that has purchased bench iathes that came sup- 
plied with wall countershafts; and you can find these 
same countershafts mounted, not on the wall, but on 
the ceiling, even though it was some trouble to arrange 
elaborate pulleys over which to lead the wires or chains 
the foot treadles. The you always 
get, if you happen to be so bold as to criticize the 
arrangement, is that they get more power by having 
the longer belt. But do they? Nix. Take a walk 
through a modern toolroom or a watch factory where 
these tools are at home. Do you find narrow belts run- 
ning over pulleys 16 ft. between centers? Well, hardly. 
Six feet, and less, is plenty. And you never hear any 
complaint of lack of power, though you can see the 
lathes being run constantly. 

My own rule for setting up a bench-lathe counter- 
shaft (wall) is that I reach to the 
cone on the countershaft and be able readily to sli; 
the belt on or off by hand while standing on the floor. 
In other words, that amounts to between 36 and 40 in 
higher than the work bench on which the lathe is set 
This is particularly the grinding 


down to excuse 


must be able to 


up. case where a 
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countershaft is also used, making it an easy matter to 
slip the grinder belt on and off. When running at 
high this belt, being short, not come 
whistling and snapping through the air like forked 
lightning. Neither does it have a tendency to run off 
the pulleys as frequently as a longer belt. 

With the shorter belts we get sufficient power. They 
are easily within reach, so are quickly replaced without 
resorting to step-ladders or belt shifters; and they are 
considerably cheaper. The machines are always run- 
ning when there is work for them, and the operators 
stick with them and seldom cuss, except about the loose 
pulleys. But that is another story. 

The answer is, get those countershafts down off the 
ceilings. Get them where a tall man can squirt oil 
into the loose pulleys without having to stand on a 
piece of paper or climb on the bench. Then, having 
a lathe that you can keep running continuously, you 
will have the opportunity of demonstrating whether 
the lathes are any good or not. 


speed, does 


A Question of Obligation 


BY ROBIN DUFF 


J 


To what extent should a man offer freely, to his em- 
ployer, patentable ideas? This question was brought 
forcibly to my mind today by a friend who has just 
been discharged from his position because he had pat- 
ented a special machine. It seems that he had been 
employed as a machine designer, had been very success- 
ful in increasing the factory’s output through automatic 
machines he had designed to replace the hand machines, 
had designed special machines to do operations that had 
been done previously by hand and had justified a pre- 
sumption that he was worth the increased salary for 
which he had asked. 

Then came the big conception of his life. He made 
the drawings at home, evenings, and had the thing 
patented. It was a machine that had a great deal to 
do with the product his firm was manufacturing and, 
because he would not sign over his rights to his em- 
ployers, as a condition of employment, they discharged 
him. He is now making plans to place this machine on 
the market in his own name and undoubtedly, in time, 
will be prosperous; but in the meantime he must live. 
His resentment against the treatment he received from 
his old firm sounds genuine, so genuine, in fact, that | 
find myself debating which of the two parties concerned 
is in the right, or if they are both right. 

According to his lowest estimate, the patent rights 
are worth $50,000. He holds that there was no legal ob- 
ligation, no patent contract, whereby he should dispose 
of his ideas to his employers, and that the moral duty 
toward the future of his children, his wife and himself 
overbalances any moral duty that he owed to the share- 
holders of the manufacturing firm. This argument was 
backed up by the fact that the machines he had hereto- 
fore designed for the company were showing a net profit 
of $15,000 a year over the older types of machines. 

He told me this story in the presence of a man who 
had also worked as a designer, but who is now relegated 
to another job in the same factory, where his varied 
duties are so confining that he cannot follow up his 
natural inclination, which is the designing of special 
machines. 
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This second man’s achievements culminated in a ma- 
chine worthy of any man’s boast. Each day, as he looks 
at a large battery of these machines, each one producing 
triple the amount of work of the older type, he feels 
that he has not been duly compensated for his contri- 
bution toward the firm’s prosperity. Of course, time 
alone will show whether or not his belief is true, but in 
the meantime he contends that advanced radical im- 
provement should be met with radical promotion or a 
radical salary increase. 

The life incidents of these two men are in such direct 
contrast to my own story that I believe I will tell mine 
by way of comparison. 

Being a machinist first, last and all the time, I have 
contributed freely to whatever company I have worked 
for, any idea that has presented itself that would in- 
crease output, facilitate handling or make the operation 
less dangerous. This I have done as a part of the day’s 
work. Whatever success I have attained I know to be 
due in part to these voluntary suggestions. These ideas 
have been the rounds in the ladder on which I have 
climbed. Yet the motive in being charitable with mv 
ideas was not altogether selfish. My pride in my work 
would have dictated that I give cheerfully the best that 
was inme. Still, these were small ideas. The big temp- 
tation has never been mine. I wonder how far the pride 
in my work might determine my course of action. Is 1t 
a matter of dollars? Does the fact that I am a machin- 
ist and not a designer alter any moral obligation I 
may have? 

Through my ideas I have risen to an equal height 
with these designers. Is it fair to the designer that I 
should have far greater possibilities in the same 
factory? 


Are Ambitious Men Really Wanted P 
By ENTROPY 


to his story on page 602, Vol. 46, E. P. 
Baker found that employers are not looking for ambi- 
tion without anything to back it up. Probably every 
manager, even in pretty small shops, sees candidates for 
his own job every day, many of them men with plenty 
of ambition, but bringing no evidence that they would 
have the energy or the common sense to make a success 
of a big job if it were handed to them. 

As a matter of fact which Mr. Baker and a number 
of other people may like to know, most men that have 
attained any appreciable degree of success have made 
their own jobs. They start out with a little job and then 
they annex some of the surrounding territory. They 
may do this while the other fellow is asleep, and find 
that the other fellow thinks himself lucky to be rid of 
a distasteful job. They may take over some other work 
and find that the chaps that are sitting on those partic- 
ular jobs are just as much alive and as keen as they 
are, in which case they can fight it out, or withdraw 
and hunt up other sleepy men to pilfer from. 

It is hard to imagine a live shop where a man with 
ambition, plus a willingness to go ahead one step at 
a time and to work his passage, is not welcome. The 
man who is ambitious to vault into the manager’s chair 
at a single jump is trying to sell something alongside 
of which blue-sky mining stock is a stable and valid 
investment. 


According 
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Inspectors and Inspection 


BY A. 4 





SYNOPSIS—lIn the internal economy of a shop 
of any size the inspector holds a position at once 
onerous and peculiar. If he happens to be the 
individual selected for the beginning of a new 
order of events, or the alteration of an existing 
system, he finds his job an uphill task. Hostility 
at any change is usual, and throwing a brick at 
a newcomer because he is a stranger is all too 
common. 





HE inspector occupies the position of a buffer, 

subject to pressure from above and resentment 

from beneath; and to be successful and conciliate 
all hands demands special qualities. It is not enough 
to be merely competent; the job demands character and 
personality, which must be shown by both firmness and 
tact. 

The great thing in the introduction of an inspection 
method is that the relative position and responsibility 
of both foreman and inspector be clearly defined. To 
turn a newcomer into an established concern as in- 
spector, without a clear definition of his duties relative 
to the existing staff, is to invite hostility; and it al- 
ways fails to secure coéperation. It is the duty of the 
management to so reconcile the executive and inspec- 
tion departments that undue difficulties will not arise. 
Neither can be subordinate to the other, for obvious 
reasons; they occupy independent but not necessarily 
hostile orbits, one being the complement and not the 
opposite of the other. 


GET THINGS STRAIGHT AT THE START 


Unless the matter is made perfectly clear at the out- 
set, the inevitable troubles due to inspection are vastly 
increased by the needless troubles of a more personal 
order. It is, of course, the duty of all to sink personal 
prejudice and concentrate on the work in hand. The 
fewer the disputes that have to be arbitrated by the 
final referee, the more comfortable the atmosphere. 
Much depends upon the individual inspector; it is 
quite easy to “rub in” honest mistakes in a manner 
calculated to cause future friction. A _ hypercritical 
attitude, combined with disparaging inference as to 
capability, will certainly cause trouble. It is the spirit 
of fair play needed in all personal relations which 
counts most, combined with clear proof of ability; the 
two make a combination which will give respect. 

Under the best possible conditions the position of 
works inspector is unenviable. He must decide, and 
his decision must stand. But there must always be 
reason, justice and common sense to back his rejection 
when made. The reason must be obvious to those con- 
cerned; unless this is the case, respect for his position 
will be wanting. 

Whether the job is fit for service is of more conse- 
quence than finding errors. For this reason, experience 
of a practical type is of more value than the deter- 
mination of fine limits and the possibility of further 
refinement. One drawback, which is a serious matter 
relative to the system of independent inspection inside 


». HAAS 
a shop, is that too often the spirit of getting it past 
the inspector is engendered. If he is of the wrong 


type, if he has sveceeded in rousing such an attitude, 
he may find all hands conspiring to defeat 
Foremen and men combine against him, mak- 


Undue 


shop in- 
spection. 
ing his troubles more acute than necessary. 
stringency is as much a proof of incompetency as undue 
leniency. 

It is seriously questioned by many able men whether 
the usual system of work inspection is not likely to 
defeat its own ends. When the foreman or other exec- 
utive is in full control he is apt to keep his faculties 
more alert than where the responsibility for fit and 
finish is in other hands. With the foreman confined 
to questions of output and generalship, and the in- 
spector responsible for workmanship, there is apt to 
be conflict in the two spheres of effort. 


RIGID INSPECTION FOR INFERIOR LABOR 


The executive is held to account for production and 
does not take the same pride or interest as when solely 
responsible for the entire results. Moreover, the ques- 
tion is one relative to size of shop and the goods made. 
With inferior labor the need for rigid and adequate 
inspection is correspondingly increased. With superior 
labor of a highly skilled order its need is less evident. 

In some manufactures with low-priced piecework, 
where repetition in large quantities and speeding up 
is the rule, these would inevitably cheapen the product 
out of existence but for rigid inspection at every stage. 
On the other hand, with every job different, calling 
therefore for a high degree of skill and much more 
dependence upon the actual workman, there is little need 
for extensive inspection. 

In other words, no system can be applied indiscrimi- 
nately without analysis of conditions. The less skilled 
the laborer, the greater the cost of supervision. 

The duties of an inspector need not clash with the 
work of a foreman; their functions are quite different, 
and mutual dependence and not mutual hostility is to 
be fostered. The position of a foreman varies so much 
in different locations that a exact definition is 
required. A competent general foreman is altogether 
a different article from a man in charge minus re- 
sponsibility, yet both are classed under the same de- 
scription. 


more 


FOREMEN WITH AND WITHOUT AUTHORITY 


The powers delegated by the management differ so 
much that it is possible to find alleged foremen devoid 
of any shred of real authority. Elsewhere an 
section of management reposes in the custody of a 
so-called foreman who is more justly a departmental 
manager. It may be objected that nomenclature is un- 
important if the pay be satisfactory, but this is to take 
» very limited view of affairs. Classification has a real 
and tangible value; rank rightly bestowed has a marked 
effect upon the individual and those under his control. 
The position of an inspector in a works really demands 
more sympathy than that given the foreman. The in 
terests of the foreman and his men are more or less 


entire 
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identical. The inspector, on the other hand, has only 
the opportunity of rejecting bad work and the chance 
of suggesting remedies. Amendment of practice and 
the putting into effect of his prescription lie in other 
hands. For him, the man must be approached through 
his foreman; and if it is impossible to get the latter 
to share his views, then recourse must be made to a 
higher authority. 

Personality is the asset tending to smooth over diffi- 
culties. Character is of the value to both 
foreman and inspector, and its realization in practice 


greatest 


is perhaps of more value than ability. 


A first-class mechanic may prove an utter failure 
as a foreman, though he may prove an _ invaluable 
inspector. A successful foreman may be a failure as 


a works manager, though he might make an expert 
The head of a successful engineering busi- 
any of 


salesman. 
ness might conceivably prove incompetent in 
A knowledge of human nature 
(at times than high 
technical qualifications. Ability to organize or 
inate is often found in the most unlikely quarters, and 
it often makes its appearance at times when it is the 
least expected. 


the subordinate posts. 


is quite as necessary more so) 


orig- 


THE TRAVELING INSPECTOR 

There is another type of This is the 
qualified and experienced engineer who is delegated to 
examine and test finished productions, upon the results 
of whose satisfactory report the customer takes over 
the job and pays the bill. 

Such men have a unique experience as to the methods, 
workmanship and reputation of the firms they visit. 
Their conviction as to first-class design, honest dealing 
and workmanship help to equate by recommendation 
Not every firm 


inspector. 


those firms whose products are good. 
whose market price is low can understand why orders 
pass them by, but reputation and good work bring their 
reward in due season. The majority of such men can- 
not be experts in all the work coming under their 
charge, but shoddy and inferior workmanship and poor 
showing under test find them qualified judges. 

Such men occasionally meet, and the consensus of 
opinion with regard to the standing of firms often 
proves unanimous. In fact, with few exceptions, the 
identity of opinion is remarkable. 


THE EFFECT OF RESENTING THE 
VISITS OF INSPECTORS 

To show resentment at the visits of such inspectors, 
to be loath to carry out specified requirements, to be 
generally unpleasant in the ordinary relations extended 
to a customer, is to invite reprisals. Yet there are 
firms that adopt so stupid an attitude, to their own 
eventual detriment. 

Inspection is a vexed subject, but one 
ventilation. The human aspect as it affects production 
and the wider relation of the various elements in the 
complicated organization necessary to modern manufac- 
To coérdinate con- 


worthy of 


ture are of considerable interest. 
flicting elements and secure the greatest good will and 
productive activity depends, as in more directly tech- 
nical matters, upon small adjustments. It is the func- 
tion of management in its administrative side to care 


matters. 


for such 
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Some Hardening Kinks 
By GEORGE HANDYSIDE 


Most of the articles on heat-treating and hardening 
are for the fellows with up-to-date furnaces and 
pyrometers and all that go with them. There is nothing 
for the little fellow who has only a forge in which to 
do his heat-treating and hardening. Here are a few 
kinks we have developed in a small toolroom where we 
have only a forge for such work. A few requisites 
for a forge are some pieces of channel iron, 6- and 
4-in. sizes, say about 12 in. long, some good gas coke, 
a barrel of water and a tank of quenching oil. There 
should be a wire basket that can be easily lifted out. 
This is very handy and allows a number of pieces to 
be handled at once. 


HIGH-SPEED STEEL TAPS 


High-speed taps are difficult to harden because of 
the chance of blistering. The method we have 
found is to use a piece of heavy channel iron in the 
fire, bank the fire around it and cover with a plate. 
Preheat the taps in the channel iron to a good red 
heat, using a moderate blast. Then with the poker 
make a hole in the fire under the channel iron and 
shut off the blast. This gives a small retort that is 
white hot. Hold the tap in this. It will quickly come 
to a yellow heat and can then be quenched in oil. To 
keep the tap from scaling, I use a compound of the 
following ingredients: 50 per cent. of corn meal, 20 
of borax, 20 of common salt and 10 of crushed resin. 
When the tap gets a dull red heat, I put it in the 
compound for a minute and then put it back in the 
channei iron. This forms a coating that protects the 
threads and is easily washed off. 


best 


CARBON-STEEL TOOLS 


be used successfully for 
high-speed cutters. I use the channel iron for 
hardening all carbon steel. If there are a number of 
small pieces, they can be all put in together, with no 
fear of burning them. To harden a long reamer, it is 
best to use a new piece of channel iron or one that 
is perfectly straight. Lay your reamer in the bottom 
and keep rolling it from side to side of the channel 
iron until you get the right heat. Then quench straight 
down in the water, moving the reamer slowly up and 
down until you feel that the steel has finished sizzling. 
Then take it out and let it cool in a warm oil bath. 
With a little practice you will be able to get the 
reamers nearly straight. Before hardening anything 
round that has to be ground, I drill a hole in the end 
about deep. After hardening I plug up the hole 
and then have a soft center to help get the piece fairly 
true. Be sure to plug the hole with a little putty 
before hardening. 

A hard thing to make in the average small shop is 
a chuck wrench of the box type. The average chuck- 
maker does not leave enough room to permit a good 
heavy wall on the wrench. The result is that when 
the machinist gives his chuck an extra tightening, away 
goes his wrench. For box wrenches I have the most 
with chrome-nickel steel. To heat-treat it, 
bring it to a good cherry heat and quench in oil until 
cold; then draw to a light blue. 


The same treatment can 


also 


success 
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Automatics Used Advantageously in the 
Machining of Starter Parts 


SPECIAL CORRESPONDENCE 





SYNOPSIS—lllustrating and describing some 
of the machining operations performed on 
Warner & Swasey, Acme, Jones & Lamson and 
Potter & Johnston machines. The sequence of 
operations and the average production for the 
different parts are included. 





ANY of the parts comprised in an automobile 
starter are of such a nature that they can be 
successfully machined on automatics and semi- 
automatics, and Fig. 1 shows this operation being per- 
formed on a bearing cage. The machine illustrated is a 
Warner & Swasey. The casting is placed in a special 
fixture, which is designed to hold the part by its flange. 
The then followed is: Bore; 


sequence of operations 


The 
sequence of operations followed when machining this 
piece is: Turn shoulder and face flange; rough bore 
and turn boss; finish bore and turn boss; form recess; 


the flange in a special two-jawed chuck, as shown. 


ream. 
One of the castings before it has been machined is 
shown at A, while the one marked B shows a casting 
after it has been machined. The production from this 
machine with the tool set-up illustrated is 70 in 9 hours. 


MACHINING THE IGNITION HOUSINGS 

The first operation when machining ignition housings 
is performed on the Warner & Swasey, Fig. 3. The 
casting is held in the chuck by its shank. The follow- 
ing operations are then performed: Rough bore and 
form inside recess; finish form recess; turn shoulder 





Z Rt d 


FIG. 1. MACHINING PART OF THE BEARING CAGE 


Ws 








MACHINING THE OPPOSITE PART OF 














FIG. 3. OPERATION ON THE IGNITION 


FIRST 
turn diameter; rough and finish face; ream. It will be 
noticed that the boring bar and reamer are provided 
with pilots, which are guided in bushings during the 
machining operations. The production is 125 in 9 
hours. Bearing-cage castings are shown at A and B. 

The machining of the male bearing cage is performed 
on the Acme shown in Fig. 2. The casting is held by 


HOUSING 


HOUSING 


SECOND OPERATION ON THE IGNITION 
Castings be- 


The 


and outside diameter; finish base; drill. 
fore and after machining are shown on the turret. 
rate of production for this piece is 45 in 9 hours. 

The second operation on the ignition housing is per- 
formed on the Warner & Swasey shown in Fig. 4. The 
casting is located in the chuck by means of the turned 
shoulder that was machined in the previous operation. 
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then follows: 
drill; 


On this ma- 


operations 
center ; 


sequence of 
shoulder; 


The following 
Rough and finish 
ream; face end; turn on three diameters. 
chine, with the tool set-up shown, 50 of these castings 


face bore; 


are machined in 9 hours. 

In Fig. 5 is shown an Acme set up for performing 
the first machining operation on end caps. The casting 
is held in a three-jawed chuck. The sequence of opera- 
Rough face on three surfaces; 
turn small finish 


tions on this part is: 


face on three surfaces; boss: 


finish 





FIG. 7 ANOTHER SET-UP ON BEARING CAGES 


large diameter; bore; form recess. The last sub-opera- 
tion is performed with the tool A. Castings before and 
after machining are shown on the turret of the machine. 
The average rate of production on this piece is 45 in 
9 hours. 

The second operation on the end caps is done on the 
Jones & Lamson shown in Fig. 6. The casting is located 
in the fixture by means of the projection that was ma- 
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a special two-jawed chuck, which fits on the contour of 
the piece. The sub-operations then performed are: 
Rough bore, rough turn and rough face on two diam- 
eters; finish face, bore and turn; form recess and ream. 
The production from this machine and tool set-up is 
50 castings an hour. 


Fixture for Grinding Relief on Formed 
Milling Cutters 
By WALTER G. GROOCOCK 


The automobile has been responsible for many inno- 
vations in machine-shop practice. It has probably led 
to the use of more special tools and appliances than 
all other mechanisms put together. In the gear box 
of the automobile the splined shaft has of recent years 
practically superseded the square shaft, and this item 
alone has led to the introduction of many special tools. 
The methods of producing these splined shafts vary 
a good deal; but speaking quite generally, all such 
methods are but variations of three older processes— 
hobbing, planing and milling with formed cutters. 
Some shafts are also ground to a finish. Each method 
has its advocates, but there are drawbacks to them all. 

Hobbing is limited to roughing out, because of the 
impossibility of producing hobs that will give the de- 
sired results. Planing is an excellent process, and so 
is grinding; but both are slow. For these reasons 
the majority of high-class spline shafts are cut with 
a machine-relieved milling cutter; this system, how- 
ever, also has its drawback. 

Those who are intimate with the production of accu- 
rate splined shafts will know that it is almost impos- 
sible to purchase cutters that will mill shafts to a 
tolerance of, say, from “size” to “minus 0.001 in.” on 








FIG FIRST OPERATION ON THE END CAPS 


chined in the preceding operation. The casting is located 
in the correct relative position by means of the adjust- 
The two belts B hold the casting in the 
fixture securely. The 
Rough bore; finish bore; ream. 


able stop A. 
following operations are then 
performed: The slid- 
ing member of the fixture is then pushed down, the 
two positions being determined by an index pin and 
repeated. An 
hours. 


the sub-operations 
be machined in 9 


bushings, and 
of 50 end caps may 
is shown how the bearing cages are ma- 
The casting is held in 


two 
average 

In Fig. 7 
chined on a Potter & Johnston. 








FIG. 6 SECOND OPERATION ON THE END CAPS 


both body and splines. Yet this is quite a recognized 
tolerance for this class of work. To get such results 
the cutters must obviously be more accurate than the 
tolerance imposed. As I have said, from a variety of 
reasons the cutters that one can purchase will never 
give these results without considerable humoring. 
When machine-relieved cutters are examined, the 
errors usually found are: (1) Inaccuracy of form; 
(2) eccentricity, which is quite common; and (3) wab- 
sidewise. Inaccuracy of form is 
workmanship—or supervision— 


untruth or- 


due to 


ble or 


dinarily bad 
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at the backing-off machine. Occasionally, however, 
such errors may be the result of hardening. Eccen- 
tricity usually arises from careless setting up when 
the hole is being bored. Some cuttermakers attempt 
to correct this kind of error by touching up the tips 
of the teeth on a cylindrical grinder and then grinding 
from the faces of the teeth enough to bring them each 
to a cutting edge; that is, they attempt to cure one 
fault by the introduction of another—unequal spacing. 
The great disadvantage of this method of correction 
is that there is nothing stable about it. If the backs 
of the teeth are also ground from the corrected face, 
then the backs may be used as a guide for subsequent 
regrinding. 

Unfortunately, this never gives consistently satis- 
factory results. The third error mentioned, wabble 
or untruth sidewise, cannot be corrected except by some 
abrasive method. One such method is to find out the 
high teeth and rub them down with an India oilstone. 








—_ 
Axis of Grinding 
Wheel Svindie \ © ) __ p WASHER 
} \ & CUTTER 
F 


A 











Jnder 


Plan 


FIG. 2 








FIG | 


FIGS. 1 


TO 3. 


At its best this is a slow and unsatisfactory process. 
Another error that has been frequently noticed on such 
cutters is that some teeth are higher than others. Such 
high teeth are, no doubt, due to the fact that on some 
relieving lathes the cam has multiple rises. If these 
rises are not exactly alike, the result will be unequal 
height of the teeth generated. 

After contending for some time—more or less un- 
satisfactorily—with the problem of correcting machine- 
relieved milling cutters I decided, so far as spline cut- 
ters were concerned, to grind the form all over. This 
necessitated some means of following the relief. First 
attempts were made with the improvised rig shown 
in Fig. 1. Here S is a stem to carry the cutter to be 
corrected; it has a flange at one end to act as a base. 
In the bottom of the base (see underplan, Fig. 2) 
several }-in. holes were drilled at varying distances 
from the center of the stem. The baseplate B, Fig. 1, 
was of cast iron, and in the center of it a short }-in. 
diameter pin was driven. When the fixture was in use, 
this peg went into one of the holes in the base of S 
and formed a pivot about which the center of the stem 
could be oscillated. The stem was drilled at J to take 
a short round bar on which a tooth rest R was fitted. 

The method of using this fixture may perhaps be 
best explained by describing how we corrected the 


IMPROVISED RIG FOR GRINDING Cl 


MACHINIST 19 
pitch-line thickness of a batch of 5-diametral-pitch in- 
volute cutters. These had, owing to a mistake, been 
supplied 0.02 in. too thick on the pitch line; and as 
they were urgently needed, we decided to correct them 
by grinding. 

It is a well-known fact that the curve of an involute 
cutter approximates very closely to a true are for all 
numbers of teeth 30. This fact was taken 
vantage of in correcting these cutters. A small grind- 
ing wheel was selected that approximated the curve and 
was mounted on the machine spindle, as indicated in 
Fig. 1 at G. The base B of the fixture was secured 
to the table of a No. 13 Brown & Sharpe tool grinder, 
and the standard S was placed on it with the peg P 
in the hole that gave the nearest approximation to the 
relief curve of the cutter tooth. By oscillating each 
tooth of the cutter in turn under the grinding wheel 
(see E, Fig. 2) and gradually lowering the grinding 
wheel onto the cutter, haif the excess thickness 

removed from The grind- 


over ad- 


was 


one side. 


ing wheel was then lowered to posi- 

tion under the cutter (see F, Fig. 2) 

E and the operation repeated. 
» SPINOLE 

5 


io 


The cut- 
ters so corrected were for cutting the 
teeth in gears that had to be subse- 
quently ground, but the accuracy of 
the tooth shape that we developed was 
remarkable. The shape was as a mat- 
ter of fact much nearer to the gages 
#P than many that were supposed to be 
accurate when purchased. To get 
this accuracy of form, the size of the 
grinding wheel must vary, naturally, 
with the cutters for each different 
number of teeth. We found further, 
as might be expected, that different 
results could be obtained by using the 
size of wheel set at varying 

angles. Again, we found that the 
width of the wheel was another factor governing the 
shape that could be generated. 

The diagram, Fig. 3, is given to illustrate these 
points. Here C is the center of the cutter and P is 
the point about which it would be oscillated. At B, 
D and E three grinding wheels are shown, each of 
the same diameter and width, but each lying at a dif- 
ferent angle with reference to the tooth on which it 
is imposed. Under these three conditions three differ- 
ent curves would be generated. Again, suppose the 
wheels shown at H and J were used instead of those 
shown in contact with the teeth. Although the diam- 
eters would be the same in both cases, each would give 
different results from the other and different from 
those obtained from wheels B, D and FE. By tilting the 
cutter so that its axis makes more or less than 90 deg. 
with the axis of the grinding-wheel spindle more varia- 
tions of the curves may be obtained. 

It will be seen from this that a large number of 
combinations are available for obtaining a close ap- 
proximation to the correct involute curve. While my 
experience in this direction is too limited at present 
to formulate definite combinations to suit cutters of 
different pitch and various numbers of teeth, I 
convinced that this could be done for the coarser pitches 
after a sufficient number of experiments. 
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FIGS. 4 TO ASSEMBLED FIXTURE AND DETAILS 


The improvised fixture just discussed was used for 
some time to grind the whole form of milling cutters 
for spline shafts. For this work a round 
used for the throat, while the angular 
ground with a small cup wheel. To grind the sides, 
however, necessitated the fixture being used on an angle 
plate swiveled to the necessary angle. Although the 
work done on this improvised fixture perfectly 
satisfactory, the process was slow, first because of the 


wheel was 


sides were 


was 


time taken to set the arrangement up, and secondly 
because it was awkward to handle when rigged up. 

The consideration led the writer to 
design the fixture shown in Fig. 4, the base B of which 
is the base of the universal grinding head supplied by” 
Brown & Sharpe with their No. 13 universal tool- 
grinding machine. While Fig. 4 shows the assembled 
fixture, Figs. 5, 6 and 7 show the details, which bear 
the same reference letter in each figure. 


foregoing 
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The cast-iron standard C is turned to fit into the 
base B, on which it swivels, and is graduated in degrees 
so that it can be set at any desired angle with reference 
to the base. At right angles to its base this standard 
is bored and faced to take the bracket D. This bracket, 
also of cast iron, is turned with a spigot to fit into 
the vertical face of C and is graduated around the 
periphery in degrees so that it can be set at any angle 
with reference to the standard C. 

The overhanging part of the bracket D is 
and faced to take the adjustable eccentric device that 
carries the work arbor. As designed, this adjustable 
eccentric will give a maximum eccentricity of 1 in. 
Referring to Fig. 7, it will be seen that the eccentric 
is composed of the outer portion £, which is bored ! 


bored 


\y x Po : RS ) 


AWE FS 





: ) 
LA_LL 
= re 
=| aa 
| one 
DE : K, sees ana” 
, 0 TO 
— | an — 
Q) ny —— 
aul 1 a \ 








INDER AND 


SET UP ON Gl 
SETTING IT 


FIXTURE 
METHOD OF 


in. out of center, to take the inner part F. The arbor, 


or work-carrying part, of F is turned } in. eccentric 
to the stem. Obviously, these two eccentrics may be 
set either to neutralize each other or to give the sum 
of their two eccentricities; that is, we can set them 
to give any eccentricity between zero and 1 in. The 
throw of the eccentric is calibrated and graduated on 
the beveled edge of F at G. The two parts of the 
eccentric are locked together in any desired position 
by means of a nut H, and the combined eccentric is 
secured to the bracket D, Figs. 4 to 7, by means of two 
locknuts so adjusted that the eccentric arbor can be 
freely rotated within the desired limits. 

To limit the travel of the eccentric so that the grind- 
ing wheel does not foul the face of the tooth next to 
the one being ground, the stop arm S is provided. This 
is clamped to the outer part of the eccentric. The 
sleeve and the movement are then limited by the posi- 
tion of one or both of the small angle stops J. 
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The stem KA is provided for carrying an ordinary 
tooth rest, and this is shown in position in Fig. 4. 
This stem, like the stop arm S, can be locked in posi- 


tion by tightening a screw when the setting of the 
cutter is completed. 
The method of operating this specially designed 


practically the same as that used with the 
The spline cutters 


fixture is 
improvised rig already described. 
to be ground are first of all ground over the tooth 
faces, to insure that the teeth 
Since the dividing is done from here, this is important. 
Then a cutter is mounted on the arbor with the special 
collars L and M, which are so adjusted that the cutter 
rotated without any 
then swung necessary 
the The 
move is to set the eccentric to give the desired throw 

that is, and the tooth rest 


at the same time. 


are equally spaced. 


slackness sidewise. 
over to the 
Fig. 8. 


can be just 
The 


angle, as 


fixture is 


shown by diagram, next 


to follow the existing relief 
is set After this the stops are set 
by the use of a small cup wheel. The operator, with 
his hand over the stem A, holds the cutter to be ground 


back against the tooth rest and oscillates the cutter 
tooth across the face of the wheel within the limits 
imposed by the stops. At the same time the wheel 


slide is brought forward either to a stop or to a pre- 
determined position, as shown by the micrometer feed 
wheel. After tooth is ground, the cutter is in- 
dexed one tooth, by springing a tooth tooth 


is repeated 


one 
under the 


rest, and the operation 


GRINDING THE SECOND SIDI 


When one side is ground, the cutter is reversed on 


the arbor. The tooth rest and stops are now moved 
to such a position that the eccentricity of the arbor 
is reversed also. This method enables both sides to 


be ground without changing the angular setting of 
the fixture and incidentally insures symmetry of figure. 
When the batch of cutters have been ground on both 
angular faces, the throat is ground with a small wheel 
of the the 
Fig. 9. It will for this operation 
fixture is so that the axis of the arbor is vertical. 
While this is not absolutely necessary, it is the 


convenient position for both grinding and gaging the 


indicated by diagram, 


that 


correct radius, as 


be seen the 
set 


most 


cutter. Gaging is important at this stage, as it will 
be obvious that in grinding the throat, if too much 
is taken off, then the sides must be reground to get 


the correct width. 

For correcting involute cutters on this fixture both 
sides may be ground without reversing the cutter. The 
diagram, Fig. 10, illustrates the fixture set up for cor- 


recting an involute cutter, the two wheel positions 
being indicated by circles. When the fixture is used 
for this purpose, the tooth-rest stem K should be set 
in such a position that it does not foul the grinding 
wheel when the under side of the cutter is being 
ground. 

In using this fixture there is one point that must 
not be lost sight of, and that is that for any given 


setting of the eccentric the relief obtained varies ac- 
cording to the position of the grinding wheel with re- 
gard to a line or plane that passes through both the 
the cutter and the center about which the 
oscillated. <A little thought coupled with a 
knowledge of the action of eccentrics will reveal why 


center of 


cutter is 
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varying relief may be obtained. The same analysis 
will also show the importance of the correct setting 
of the tooth rest, when a cutter is reversed on the 
arbor, so that the equivalent angular position of the 
other side, as it were, of the eccentric is used. This 
it is that insures equality of relief. 

The fixture is a proved success and will soon pay 
for the cost of its installation in those plants where 
many spline cutters are used, more particularly so when 
the manufacturing tolerances are fine. Apart from 
spline cutters it has other possibilities, one of which 


has been given. Having made and examined a good 


many formed milling cutters, I had never had any 
delusions about the accuracy of such cutters. I never 
realized fully, however, how inaccurate such cutters 
were until I started to grind them. 


Drafting Room Versus the Shop 
By CHARLES THOMPSON 


In reply to Mr. Tate’s article on page 387, Vol. 46, I 
wish to say that my experience, which covers 18 or 20 
years in the shop and drawing room, has been that the 
average designer—not draftsman—tries to take into 
consideration all manner of construction in reference 
to the pattern, castings, machining and assembling of 
his machine; he also looks at it from an artist’s stand- 
point. He will, at times, sacrifice good design for 
the sake of ease of manufacture and cheapness. You 
will also find that the designer invariably has good 
reason for his so-called radical ideas. I have found 
that the average designer is continually asking advice 
of the shop foreman about the different methods of 
machining work, and the pattern maker for the best 
way to make a pattern. He does not do this because he 
does not know, for he has in mind how he would do 
it; but the shop man knows how he can best handle 
it, and it saves time and perhaps special tools later. 

The only feature I have noticed in shops where there 
seems to be friction is where a man will step over his 
foreman and interfere. When his superior is con- 
sulted, if the man is a good mechanic, the foreman 
will call him into consultation; and he, for the time 
being, will be considered as competent to judge as the 
foreman himself. Such a should be re- 
spected and his suggestions should be thrashed out. 
If they are found to be better, or even as good and 
cheaper to put into effect, they should be adopted. 

A designer is not afraid to use an eraser. | 
known men to throw away two or three days’ hard work 
after some one offered a which perhaps 
was not adopted, but which led to better ideas. The 
designer is not doing his work because he is a white- 
collar man, but because he is competent and can be 
Take the man 
not a de- 


man’s ideas 


have 


suggestion, 


depended upon anywhere in the plant. 
we call a draftsman—he is in many 
signer and never will be, because he is lacking in shop 
practice and does not care to get his hands dirty. This 
man makes designs that are hard to carry out and, in 
some instances, parts that cannot be machined with 
the ordinary tool equipment. I have found this class 


cases 


hard to get along with, as they think because they 
are “draftsmen” they “know more than anyone else” 
and should not be criticized. 
man who a'ways complains when told of a better way 


In this class is found the 
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of doing something. When a designer is criticized, he 
at once considers whether or not his adviser is com- 
petent and experienced along that line of work. I have 
found that the man depended upon to design machinery 
and tools is, as a rule, broad-minded and always has 
his ears wide open for suggestions. 

I have also found that there are few men in shops 
who will make suggestions they are not confident are 
a decided improvement over the old way. This puts it 
up to the designer to get the best ideas that these 
men have and use them to the best advantage possible, 
giving the credit where it belongs. 


Devices for Lifting Large Shells 
By G. M. Dick 


Several weeks ago there appeared in the American 
Machinist an article on a shell grab that we used in 


handling 8-in. shells; since then we have made two 
others that are very useful. 
The one for lifting horizontally (Figs. 1, 2 and 3) 


consists of three parts—two arms and a link—all steel 
castings. On the bottom of the link is a rocker which, 
when the hook lifts, by the offset of the link travels 
up on a lug on the one arm, at the same time locking 
on a lug on the other arm, thereby holding the shell 
































FIGS. 1 TO 6 VARIOUS SHELL-LIFTING DEVICES 
Fig. 1 Device for lifting shell horizontally Fig. 2—Device 
opened to release shell Fig. 3—Device removed from shell Fig 
i—Vertical lifter for shells. Fig. 5—Shell released. Fig. 6—Lifter 


shell 


removed from 


When the link is lifted by the end directly 
over the shank it releases the rocker and the arms 
swing free. The main points are the shape of the 
link and the eccentric curve on the lugs. 

The only machining necessary is the drilling of the 
pinhole. The advantage of this lifter is that it does 
not need to be slipped over the nose of the shell. 

The vertical lifter (Figs. 4, 5 and 6) is used in 
such operations as pressing on the band, washing, etc. 
It consists of four strips of sheet metal which ap- 
proximately fit the form of the shell and bring the jaws 

These strips are connected 
to an !}x1j}-in. steel ring in two pieces. In the 
opening between the two parts of the ring connected 
by links at the top are the jaws. They have corrugated 
faces which grip the shell 1 in. from the fulerum and 
have a leverage of 8 to 1. When the faces of the jaws 
are gripping, the links at the top are in a vertical 
position; and when it is required to lift the device off 
the shell, the center link on top is allowed to drop. 
down and touch the top of the shell, thereby locking 
the side links in a horizontal position and opening the 
This lifter works very well and grips the shell 


securely. 


to grip on the right place. 


jaws. 
securely. 
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Instrument Repair Work on the Canal Zone 


By FRANK 





SYNOPSIS — Typewriters, time clocks, time 
scales, motorcycles, electric fans, are among the 
many that this tropical 


instrument shop to be repaired. Fourteen 


mechanisms come to 
eni- 
ployees are kept busy working on Uncle Sam’s 


instruments used in canal work. 





HE great, diversity of operations carried on in 

the Panama Canal shops at Balboa has been re 

ferred to in earlier articles in these columns. As 
already pointed out, the purpose of these shops is not 
only to overhaul and keep up the machinery of the canal, 
the dredging and towing equipment, the rolling stock 
of the Panama R.R. and to do general shipwork of all 
kinds, but also to handle repairs for private companies 
and individuals up and down the coasts located in the 
Canal Zone. This means that the work must range 
from the very heaviest foundry, boiler-shop, machine- 
shop and erecting operations down to the finest instru- 


A. STANLEY 


shows some of the characteristic work always to 
be seen here in the line of typewriters, time clocks, 
house clocks, time recorders, balances, surveyors’ in- 
It may be remarked that precision ma 
chinery is required for this line of 
tools include toolmakers’ lathes, bench lathes, traverse 


spindle grinders, sensitive drills, toolroom millers and 


struments, etc. 
operations. The 


other high-grade tools of similar character. 

To facilitate inspection and repairing of typewriters 
and similar machines, the bench in Fig. 3 has been fit- 
ted up with a number of special tables. They are of 
right dimensions and height to hold the work conven- 
iently and are mounted upon swivels so that the machine 
being overhauled can be swung around to any desired 
angle to suit the convenience of the workman. The 
photograph illustrates clearly one of these swiveling 
tables in the foreground. It also shows the provision 
made for adequately lighting the entire work bench 
through the system of swinging windows that run con- 
tinuously from end to end of the shop. Fig. 4 is a gen- 

eral view in the electrical repair de- 














FIG. 1. TYPEWRITERS, ADDING MACHINES, TIME STAMPS 
ALL COME HERE TO BE REPAIRED 
ment work, including watch and clock repairs, the 
overhauling of navigation instruments, meters and 


electrical apparatus, and an almost endless variety of 
precision work in general. 

Perhaps no better idea of the varied character of the 
mechanical apparatus taken care of can be gathered 
than by an inspection of the operations in the instru- 
ment repair department. This department is housed 
in a special building, which has in the opposite end a 
section devoted to the upkeep of electric motors, gen- 
erators, transformers and equipment, while 
between the two departments is a thoroughly equipped 
polishing and plating room in which parts are nickel 
plated, silver plated, oxidized, galvanized or otherwise 
finished according to requirements. 

A general view in the instrument repair department 
Fig. 1. This illustration 


similar 


is clearly presented in 





partment, where a variety of motor 
work in various sizes will be seen un- 
der way at different points on the shop 
floor. This view also shows a portion 
of the new machine-tool equipment 
that enables work of this kind to be 
handled completely in the department. 
The character of the apparatus in the 
plating department is well brought 
out by Fig. 5, which illustrates the 
plating tanks, wash tanks, scrubbing 
benches, tumbling etc. To 
illustrate the nature and diversity of 
work done in the instrument repair 
department the following schedule of 


barrels, 


one month’s operations is given: Shop 
adding 


repairs to 29 typewriters, 3 
machines, 22 numbering machines, 5 
vaults and safes, 1 balance scale, 
3 pencil sharpeners, 2 phonographs, 3 
addressographs, 1 electric fan, 100 
locks, marine clocks, 4 
clocks, 1 marine compass, 1 transit, 1 kodak, 1 meter, 
1 steering gear for motorcycle, 32 pair cutting spec- 
automatic clock, 1 platform scale, 21 
paper punch, 1 revolution 


motoreycle frame, 1 time stamp, 1 steam-flow 


AND CLOCKS 


also 12 wall 


tacles, 1 time 


stamps, | counter, 1 stop 
watch, | 
meter, 1 seismograph, 1 triple register, 1 sewing ma- 
chine, 3 hydrographs, 2 thermographs, 1 barograph, 6 
steel tapes, 1 speedometer, 2 control-board clocks, 1 
Dietzgen planimeter, 1 Klaxon automobile horn, 9 watch- 
man clocks and stations, 2 water-stage registers and 6 
outside inspection and repairs to 840 
126 offices visited, 94 


time recorders; 
time recorders and time stamps; 
typewriters inspected and repaired, 12 adding machines 
inspected and repaired, also 392 cash registers, 1 multi- 
graph, 1 check 3 Brant automatic 
cashiers, 2 doors repaired, 35 gages repaired and cali- 
brated, 1 file case repaired; tested steel in razor, manu- 


Peerless writer, 
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factured 160 keys, 1 electrical contact point, 3 socket 


wrenches, 2 templets, 2 clevises, 1 mud guard for motor- 
cycle and 2 switch levers; nickel plated 750 pieces of 
various kinds; cleaned and lacquered 630 pieces, silver 
plated 17 pieces, galvanized 600 pieces, oxidized 9860 
pieces; material carried in stock, used during the month, 
$319.41. 

The force of men employed in this department aver- 
ages 14 in all, including three toolmakers, three machin- 














FIGS To) VIEWS IN THE BALBOA SHOP, WHERE 
i Machine equipment and welding apparatus Fig W 
ipparatus i repaired Fig 5,—ne corne 


ists, one instrumentmaker, two typewriter repairmen, 
one adding-machine and cash-register repairman, one 
watchmaker, two electroplaters and polishers and one 
apprentice boy. 


War Draft Exemptions in England 

The nation is about to raise by selective draft the 
first 500,000 of its new army of 1,000,000 men. Under 
the selective draft no man will be conscripted who may 
be of greater value behind the lines, where the work 
supplying our army and the armies of our allies 
The adoption of the selective 


of 
must go ceaselessly on. 
draft enables the Government to avoid and profit by 
the errors made by Great Britain in raising her levies 
for service in France. 

Under the volunteer system Great Britain permitted 
indiscriminate abandonment of her industries by skilled 
men who sought service at the front, men whom she 


found it impossible to replace. Afterward it was found 








ork 
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necessary to withdraw these men from the army as far 
as possible and to return them to the industries from 
which they had come. But this step was not taken 
until the looseness of the volunteer system had resulted 
in considerable economic waste. 

England underwent the experience of having her coal 
output decline millions of tons at a time when her 
need for fuel was greatest, because she had placed no 


restrictions on the enlistment of miners. A _ belated 








INSTRUMENTS ARE KEPT IN ORDER 
Where 


UNCLE SAM'S CANAL 


bench with swiveling tables Fig 4. the electrical 


of the electroplating department 


realization of the importance of the economic forces of 
a country in modern warfare has resulted in the with- 
drawal from military service and the return to their 
former occupations of 116,000 of the 282,000 mine em- 
ployees who joined the colors in the early days of the 
war. 

The higher wages paid in industrial centers of the 
United States have been steadily draining labor away 
from the farms and the coal-mining sections, and 
lately recruiting has added to the problems of the 
farmers and the coal-mine operators. Unless farming 
and mining and many other industries which are 
suffering from like shortage of labor are exempted from 
the draft, the Government may find itself in the posi- 
tion of Great Britain and have to go through the same 
expensive process of returning men from the army to 
their former occupations. 

After two years of costly errors, Great Britain finally 
listed her industries in two classes, the first called 
“Trades and Occupations of Primary Importance,” from 
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allowed and in which no restric- 
the employment of males. The 
all these favored industries: 


which no recruiting is 
tions are placed upon 
following list includes 


1. Mining and Quarrying—Coal mining; patent fuel 
works; oil-shale mining, including shale-oil works; iron 


mining and quarrying; copper mining; tin and wolfram 
mining; lead mining; fireclay and silica-stone mining and 
quarrying; ganister mining and quarrying; limestone quar- 
ries (mainly supplying iron, steel or chemical works). 

2. Metals, Machines, Implements and Conveyances— 
Metal manufacture: All classes of workers engaged in the 
manufacture of the following metals or their constituent 
parts from the treatment of the ore to the production of 
the metal in standard forms, such as ingot, billet, bloom, 
bar, rod, sheet or section: Aluminum, copper, iron, steel, 
lead, nickel, tin (smelting only), spelter, zinc and other 
metals (e.g., tungsten, vanadium, wolfram) needed for 
war purposes, and their alloys (e.g., brass, phosphor 
bronze). 

Tube and tube fittings, manufacture of, for use in trades 
scheduled on this list: Shipbuilding and engineering, in- 
cluding repairing; ship and barge building; marine engi- 
neering; boilermaking; railway-locomotive construction; 
railway-carriage and wagon building; traction 
manufacture of; internal-combustion engines, manufacture 
of; motor-wagon making and repairing; agricultural im- 
plements and machinery, manufacture and repair of; elec- 
trical engineering; mining plant and machinery, manufac- 
ture and repair of; iron foundries and steel smelting works 
and rolling mills; other engineering works engaged in re- 
pairing machinery or plant for use in industry. 

Aircraft, including engines, manufacture and repair of. 

Shell forging. 

Miscellaneous metal trades: Anchor making; chain-mak- 
ing—block chains, other chains (:«-in. diameter and over); 
scythe, sickle, reaping-hook, hay-knife and agricultural- 
machine knife manufacture; heavy edge-tool, pick, spade, 
shovel and hoe manufacture; dairy-appliance manufacture; 
electrical-accumulator manufacture and repairing; hosiery- 
machine needle manufacture; scientific-instrument making; 
springs, volute and spiral, steel wire over 10 British wire 
gage, manufacture of; slag-wool making; blacksmiths and 
farriers, including blacksmiths’ strikers; wheelwrights; 
wire drawing, steel and copper; wire-rope manufacture. 

3. Woodworking—Felling, hauling, sawing and creosot- 


eng 


nes, 


ing of timber; saw sharpening and setting; wood wool, 
manufacture of. 
4. Pottery and Glass Trades—Chemical-ware (stone- 


ware and fireclay) manufacture; furnace firebrick (includ- 
ing ganister and silica brick) manufacture; optical and 
chemical-glass manufacture; optical-lens and prism 
ing; other glass manufacture (except table and decorative 
ware and bottles for beer, wine, spirits and aérated 
waters). 

5. Building and Works of Construction—Building trade, 
Government work or licensed work for war purposes. 

6. Textile and Allied Trades—Woolen and _ worsted 
manufacture and finishing; hosiery manufacture and fin- 
ishing, rope and binder twine, manufacture of; silk shal- 
loon and noils, manufacture of; transmission belting, manu- 
facture of. 

7. Chemical, Oil, Etc., Trades—Coal-tar products, manu- 
facture of; dyestuffs, manufacture of; explosives and pro- 
pellents, manufacture of; other chemical preducts, manu- 
facture of; lubricating oils and other lubricants, manufac- 
ture of; oil-seed crushing; soap and candles, manufacture 
of; fertilizers, manufacture of. 

8. Leather Trades—Hide and skin markets and fat and 
bone factories; fellmongery; tannery and currying of heavy 
leather; leather transmission-belting manufacture. 

9. Transport Trades—Dock and wharf labor; 
men, lightermen, on rivers and canals; mercantile marine; 
railway service; coal trade (wholesale and retail distribu- 
tion); carters, lorrymen and draymen engaged in carrying 
heavy goods. 

10. Agriculture—All occupations on farms and in mar- 
ket gardens. 

11. Food Trades—Flour, oatmeal and rice milling; ma- 
chine creameries and condensed-milk and milk-powder fac- 


mak- 


barve- 
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tories; margarine manufacture; edible oils and fats, prep- 
aration of; sugar refineries working under Government; 
bacon curing; cold stores. 

12. Miscellaneous Manufactures—Coke, manufacture of; 
rubber trades; waterproofing of fabrics for war purposes 
and of paper. 

13. Public-Utility Services—Police; fire brigades; salv- 
electrical generating stations; tramways, omni 
buses and char-a-bancs in connection with munition works; 
gas-works; water-works; asylums and hospitals; grave 


digging. 


age corps; 


14. Unspecified Munition Trades—Munition trades not 
mentioned above. 
The second list is of “Restricted Occupations,” and 


severe limitations are placed upon the employment of 
able-bodied males therein, while women are encouraged 
to fill the places of men taken from these occupations 
for the army. The following list includes all the re- 
stricted industries: 

1. Metals, Machines, Implements 
Carriage building for private 
pairs); enameled-iron advertisement manufacture; 
ing including and 
manufacture of; gas and electric-light fittings, manufacture 
of; metal articles for garden use (other than garden 
necessary for food production), manufacture of; safes and 
steel office furniture, manufacture of; sheet-metal domestic 
utensils, manufacture of; sheet-metal japanning, lacqu 
ing and decorating; steam or hot-water heating apparatus 
for domestic or horticultural use, manufacture of; machin 
ery for trades scheduled in this list, manufacture of. 

2. Woodworking—French polishing; furniture and cab- 
inetmaking and upholstery; garden seats, summer houses 
and horticultural buildings, manufacture and 
picture and showeard frames, manufacture of; show cases, 
manufacture of; shop fronts and fittings, manufacture and 
erection of; Venetian blinds, manufacture of; wor 
woodmolding, manufacture of. 

3. Stone and Slate—Enameled-slate manufacture; 
marble, granite, and slate quarrying; stone, marble, granite 
and slate cutting and polishing. 

4. Pottery, and —Bottles for 
spirits and aérated waters, manufacture of; bricks 
than firebricks) and tiles, manufacture of; 
embossing and staining and 
fitting; china and earthenware, manufacture of; table and 
decorative glass, manufacture of. 

5. House Building and Repairing—Building (including 
horticultural houses); house painting and decorating. 

6. Paper, Printing, Etc.—-Bookbinding; letterpress ard 
lithographic printing; papermaking; wallpaper, manufac- 
ture of. 

7. Textiles and Allied Trades 
niture, hangings and upholstery materials, manufacture of; 
linoleum, oilcloth and table baize, manufacture of. 

8. Clothing, Etc.—Dress, mantle and blouse making (be- 
spoke); furs, preparing and making up; millinery; patent 
leather and fancy boot, shoe and slipper making; tailoring 
(bespoke); umbrellas and parasols, and parts thereof, 
manufacture of. 

9. Food, Drink, Tobacco—Aérated waters, manufacture 
of; beer, wine and spirits, bottling of; brewing and malt- 
ing; biscuits, baking of; cakes and confectionery, baking 
of; sugar and chocolate confectionery, manufacture of; 
cigars, manufacture of. 

10. Miscellaneous Manufactures—Brushes, manufacture 
of; church-organ building; clockmaking; electroplating; 
fancy leather articles, manufacture of; games and sports 
apparatus manufacture; goldsmiths’ and _ silversmiths’ 
wares and jewelry, manufacture of; musical instruments, 
making of; photographic apparatus and materials, manu 
facture of; sporting guns and ammunition therefor, manu- 
facture of; trunk and portmanteau making. 

11. Commercial Occupations—All foregoing trades: 
Distribution and sale of products of. Other trades: Adver- 
tising agents; commercial travelers and 
mission agents, hawkers and peddlers; shop 
clerks, except those with technical knowledge of a 


and 
(exclusive of re 
furnish- 


= 4 
thereof, 


Conveyances 
purposes 


ironmongery, bedsteads parts 


tools 


erection of; 


lecarving: 


stone, 


wine, 
(other 


Bricks Glass- beer, 


} » | rel , 
Piass peveling, 


silvering; glass stained-glass 


f 


Carpets, floor rugs, fur- 


canvassers, com 
assistants; 


high 
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order or acting sort of managerial or administra 
tive capacity. 

12. Miscellaneous Occupations—Flowers and 
tal shrubs and plants, production and sale of; 
servants, indoor, including waiters and servants in clubs, 
hotels, lodging houses, restaurants and cafés; domestic serv- 
ants, outdoor; employees at theaters, music halls, cinemas 
and other places of amusement. 


in some 


ornamen- 
domestic 


It will be noted that the matter has been worked out 
important occupation 
in the United Kingdom and obviates all possibility of 
a repetition of the early mistakes. 

In a broad way, there is much similarity between the 
industries of the United States and those of 
Britain, and the above list followed 
identically in this country. 

England has approximately 2,000,000 more women 
engaged in gainful occupations than she had prior to 
the war.—The 


in detail so as to embrace every 


Great 


could be almost 


Annalist. 


Upsetting Heavy End on Light Rod 
By J. V. HUNTER 

Experience with the upsetting operations on forging 
machines has shown that it is not advisable to attempt 
to gather too much stock into the upset at one stroke 
of the machine. The gathering power of the machine 
is limited, first of all, by the distance remaining for 
the plunger to travel after the dies have been firmly 
for it would not do for the header to be in 
contact with the piece being worked before the dies 
have a firm grip on it, or else the header would simply 
be slipping the work back through the dies and doing 
no work upon it. 

A second consideration, which is particularly true 
for light stock, is that too much compression (of a 
long piece of material into a short heavy section) will 
be likely to develop cold shuts or other flaws unless the 
stock is worked down in two or more successive stages. 
Usually, with very light stock, a reheating is required 
between the operations because the chilling effect of 
the dies is too great for successful working without 
doing so. 

In the second stage of the upsetting operations it 
is also possible, by advancing the already upset head 
some distance in the dies, to gather a certain amount 
of additional stock at the same time that the first upset 
stock is further condensed. 

The forging-machine dies shown in the illustration 
are a set that was made up for forging the lower 
end of a street-railway motorman’s switch rod. Prob- 
ably every street-railway system in the country uses 
a somewhat similar rod for throwing manually operated 
street switches. With the exception of the heavy point 
on the lower end, these rods consist entirely of ,°,- or 
-in. round steel, and they will run in length from 30 
to 48 in., to meet varying conditions of service. 

It was formerly the practice to take a bar of flat 
stock of sufficient width to make the pointed end, neck 
it down and draw out one end to the same diameter 
as the rod for a distance of about 4 in., then draw out 
the other end to an edge and shape up about as shown 
at C; the stem was then welded to a piece of straight 
rod of the necessary length. Each of these operations 
took up more or less time and added to the total cost 
of the work. The most objectionable feature of this 


closed; 
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method, however, was the weld, because no matter how 
carefully it was done it constituted the weak spot in 
the rod, so that when any great strain was put on the 
rod in a tight switch the scarf of the weld was sure 
to open and the rod have to be sent to the shop for 
repair. 

To lower the cost and to eliminate this weak point in 
the weld the method was developed of upsetting the end 
in the forging machine, in the dies shown. This is a 
case where a relatively heavy amount of stock must 
be gathered at the end of a comparatively light rod. 
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DIES FOR UPSETTING HEAVY END ON LIGHT ROD 


Another instance where the same method might be 
cited as of service would be for the heavy spear-like 
ends that one sees every day on steel picket fences 

The first operation is to upset the stock to about half 
of its original length, in the pass of the dies at X. 
After a reheating, the stock is further upset to a very 
short length, in the die pass at Y. All dies of this 
nature should have a slightly wider and _ beveled 
entrance mouth, so that in case the headers do not line 
up exactly the bevel will throw them into line instead 
of permitting them to gouge out a slice of the dies 
(see the point marked A). 

In a set of special dies of this nature, the supple- 
mentary header holder JT was made up to carry the 
two headers M and N, because the standard header 
holder S was only designed to hold two headers. Thus 
it was possible to avoid making up a new one of these 
more elaborate holders. Likewise these headers are 


of ordinary cold-rolled bar stock sawed to the correct 
length, with a V-notch ground into their side for the 
holding setscrew to press against. 
These two operations produce upsets on the ends of 
the bars as shown at A and B of the figure. 
Immediately after the second operation, without re- 
heating, the rod is raised to a vertical position, and 
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the upset end is inserted between the dies in the 
pass Z. The header O then comes forward, forcing 
the metal to completely fill out the die, and the forging 
is completed as shown at C. If there is any surplus 
metal in the upset, it is forced out vertically into 
the rod. A little fin forms around the header 
side of the forging, but this is removed by grinding, 
an operation that is necessary in any event as both 
sides are faced up on the wheel to remove the scale 
and put the surface in better shape for light case- 
hardening in a cyanide bath. 


also 


Is This the Right Man for the Job? 
By A. H. DAvis 


A very large combination of capital is about to in- 
troduce to the public a small delivery car, which is 
not the simplest thing in the world to design or build. 
Not one shop mechanic in ten thousand will know why 
a certain piece is made thus and so. [If it is at all 
clumsy or hard to make or get at with a wrench, in 
repairing or assembling, he considers that he is en- 
titled to call the draftsman anything the latter will 
stand for. It makes no difference that the reason for 
the design may be the fact that the jumper may have, 
from long habit, become accustomed to leaving the car 


“on the run” with a package, and that if it were 
designed differently, the jumper might have an in- 
convenient move to make each time he left the car. 


The reason for this design may have been determined 
only after a lot of discussion among store-department 
heads, engineers, drivers and jumpers, all of which the 
shopman knows nothing about. 

It may also be that, clumsy as the piece is, it is 
the best way to make it. The principal tenet of the 
commercial-car designer is to make one piece do the 
work of two, even if the piece will hardly lie still 
on the floor. Under the terrific effect of the vibration 
caused by dead-load, high speed, sudden starts, rack- 
ing stops, rough alley approaches, etc., a joint that 
has to be kept tight is like so much poison to the engi- 
neering force. All this is from the standpoint of the 
engineer. 

What the shopman does not like is to have the drafts- 
man come into the shop fussing around the assembly 
job with a rule to find out whether his drawing was 
right or not. Then when he is asked why the piece 
was made so, to be treated to a profane request as to 
“who wants to know.” Unless the engineer has been 
at one time, or is now, competent to take off his white 
shirt, put on a “union suit” and see whether the shop- 
man’s kick is well founded or not, he had far better 
take the shopman out to lunch, and get his ideas. The 
engineer may easily find that the shopman would be 
a corker in the engineering department. How do I 
know? Because I have chased the left-handed monkey 
wrench around the shop and have also sat behind the 
desk of final authority and had to square things with 
the directors. 

The purpose of this screed is to get the shopman’s 
opinion of something I propose to do. 

I recently found a shopman who had made of him- 
self a competent draftsman and designer. Therefore, 
he knows the job from both angles. I want him to 
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chief engineer and chief 


I am glad to number 


take two jobs. He is to be 
inspector. He is a whom 
among my friends, even though he cannot spell worth 


man 


a cent. 
It will be a bully thing 
works out, and a costly one if it 


I want some shop opinions. 
if the experiment 
doesn’t. It is now your turn, gentlemen. 


Fiber Hammer 


By HERBERT M. DARLING 


The ordinary fiber hammer usually has some projec- 
tion of a larger diameter than the fiber heads, so that 
if a workman misses hitting his work with the fiber 
face, he is pretty sure to strike it with the projection. 
Usually 
ring that 
han.imer. 
such objection to its use. 


this projection is in the form of a threaded 
retains the the body of the 
I made the hammer shown to overcome any 


fiber head in 


It consists of a brass body A, bored at each end to 


receive the two fiber plugs B, which are held in by 
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FIBER HAMMER 
taper pins. When the fiber becomes worn, it is an 


easy matter to knock the taper pins out and put in 
new fiber. These pieces are drilled and taper-reamed 
in place and then pinned. There are no projections, 
as the fiber plugs are of the diameter as the 
brass body of the hammer. A hammer the 
dimensions shown will be found far superior to small 
babbitt hammers and will last almost indefi- 


same 
made to 


lead or 
nitely. 


White Surface for Layout 


By L. A. OTT 


For general layout work on both rough and finished 
surfaces, difficulty is usually experienced in getting 
a surface that will show a line plainly and not rub 
off too easily. 

I have hit on the plan of mixing a little shellac 
with wood alcohol to make the chalk stick. Keep the 
alcohol in a can or bottle tightly corked, as it absorbs 
moisture from the atmosphere, and when so diluted will 
not dry so quickly. Put a handful of dry shellac in 
a gallon of wood alcohol. Take a small quantity of 
powdered chalk or whitening and mix as needed to the 
desired consistency, with the thin shellac solution. The 
result is a surface as easy to work on as drawing paper. 
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Organization for Munitions Manutacture 


PT NAHE following extracts have been taken from a 


paper read at the spring meeting of the American 
Mechanical 


i of 


Society of Engineers, 
Ohio, May 21 to 24, Harry L. 
I have approached the subject from the viewpoint 


ly engaged in a metal-working 


OT Coe 


of a manufacturer already 


business, and have tried to suggest some of the factors 


which he should consider if he expects to produce pro- 


uming thet the menufacturer has ample 


jectiles Ass 
financial resources, adequate equipment, a satisfactory 
what of an 


source of raw materials, etc., type or- 
ganization is essential to the successful production 
of munitions; and among the various kinds of munri- 


tions, what articles can the particular plant produce 
economically ? 

Much time and effort will be wasted if this double 
process of selection is not given attention. The charac- 
teristic optimism and confidence of the American manu- 
facturer, coupled with the strong desire to be of service 
to his lead many firms into 


making muniti 


country, or to make mon 
persistent efforts to get mntracts 


ms ¢ 
which should, logically, vo to firms of an entirely dif- 
ferent character and facilities. 

IMPOR 


“SET 
Rial 


ANALYSIS ANT 


a munition contract, there should 
question of “Ca 
“Can it this 


Before looking for 
isn’t 
but 

ae 


as anyone else? 


be an honest self-analysis. It 


my shop produce this piece?” make 


piece as well and as economically 


Many 
will 


firms having a good manufacturing organiza- 
feel that 
To these people I say, 


require only a little additional 
Three 


have had as good a chance of 


they 


tion 


equipment. “Beware!” 


vears they might 
success as anyone, but today they will have to compete 
not only the organization 
but the proper equipment as well. 

On the other hand, they may have a general equip- 
adapted to munitions, but their 
trained 


ago 


with the firms which have 


ment which can be 


shop and executive organization may not be 


to think and act along the lines of specialized mass 
production. Beware!” Difficult, 


slow and expensive though it may seem to start from 


And here again I say, 


nothing and equip a complete munitions plant, it is 


much more difficult, slow and expensive to develop and 
get into effective operation the organization which will 


make this kind of a business successful. 


CHARACTERISTICS WHICH MUNITIONS PLANTS LACK 
We turn with pride to our great industries—the 
steel corporation, our railroads, etc.—and feel that 


certainly the American genius and ability which have 
made them possible can turn out unlimited quantities 
of shells. And so they can, if they have time. Unfor- 
tunately for the manufacturer, time is 
of the greatest importance to the fighting units. The 


advantage lies with the side which first gets the neces- 


this element of 


sary supplies. 

The big, centralized organizations are the result of 
a slow process of evolution, and while their working 
force may be constantly changing, one finds that the 
habits and traditions of the work are maintained, anc 
habit and tradition—which is entire!: 
To produce shells 


it is this force- 


lacking in the munitions business. 


Cincinnati, 


economically, this force must be generated in and by 
the organization, which means embodying in that or- 
ganization a certain proportion of picked men, chosen 
because they possess these habits, or who, because of 
their versatility and training, can quickly acquire them. 
Such men are not easy to find and the time it would 
take to get enough of them together in one place to 
make a large organization successful is almost a fatal 
handicap. 
SMALL UNITS PROBABLY BEST 

It would seem, therefore, that the greatest success 
would be obtained by comparatively small units special- 
zing in one type of munitions. “Why 
not have a big shop departmentalized, with a case shop 


Une may say, 
here, a she!l shop there, time fuses or primers in an- 
section, etc.?” Theoretically, this would be all 
if one studies the organizations which have 
tried this in the past he will find a tre- 
amount of lost effort and money. In 
other industries where this principle has been success- 
fully developed, I believe there will be found quite a 
who have grown 


other 
right, but 
few 


years, 


mendous time, 


men in each division 
h years of service 2long that line. 
not obtain today with respect 


business. Before the present year 


percentage of 
rrav-haired wi 
This condition does 
‘9 the munitions 
the firms manufacturing projectiles in the United States 
The orders placed by our Government 
utside of its own small that evon 


at the high figures paid they offered no attractions to 


were very few. 


were so 


arsenals 
anyone to develop a business along these lines. As 
a rule, the training in the arsenals has not fitted men to 
nroduce the best results under our existing industrial 
At the present time the arsenals are not 


gener] 


conditions. 
letting any of these good men get away. In 
the attitude of the War Department has not encouraged 
the development of this industry except in the cases 
of a few manufacturers, as mentioned above. The re- 
sult is that there is a very limited field from which to 
draw either workmen or executives “skilled in the art.”’ 

It would therefore, that the manufacturer 
must build an organizetion around such of his men as 
possess the proper habits and training, and they in 
turn will have to see to the development of the manu- 
large and complicated 


seem, 


facturing units. Here, again, 
units do not develop rapidly, and in them mis.akes are 
tremendously expensive end slow to correct. 

The manufacturer should therefore take stock of his 
organization carefully. If it not contain men 
whose habits of thought and training are consistent 
with specialization of processes and mass prod .:tion, 
it lacks one of the prime factors in successful muni- 


does 


tion manufacture. 
ADAPTABILITY OF PLANT TO PRODUCT 


If, on the other hand, the organization is of this type, 
he should look carefully over the wide range of articles 
classified as munitions and select something which is 
as similar as possible to his regular product in size, 
naterial and general nature. 

We hear of gray-iron foundries making strenuous 
efforts to get contracts for producing cartridge cases, 
when the nearest thing they have to a press is a plate- 
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molding machine, and they never had an opportunity of 
running to capacity on a single pattern for more than 
a few days at a time. Needless to say, if such people 
are so unfortunate as to get a contract, it is almost 
certain to prove an expensive failure for them 
may result in a serious shortage of supplies for the 
fighting line. 

Assuming now that there is an organization which 
is accustomed to specialization and that a type of 
munitions adapted to the available equipment has been 
selected, what subdivision should be made in the or- 
ganization and what functions should be performed 
by each? 

In the first place it is futile to 
projectile department as an appendage to some other 
part of the business. It is a business in itself, and 
its success or failure will probably depend on the com- 


and 


try to handle a 


pleteness with which every detail is worked out. 
This is a product in which duplication 
ceedingly small limits is essential. Moreover, if 


inside ex- 


one 


agrees with the theory of specialization mentioned 
above, the type of munitions manufactured will be 
limited to a few pieces, or even to a single piece, 


»f the same nature. The size of the order should be 
large enough so that even the smallest working unit 
the 


detail is 


man or machine—can be employed constantly on 
same operation. Under such 
so small but it pays to give it careful attention. 


conditions no 
Every 
motion will be repeated many times an hour, and the 
expense due to trivial losses will soon reach large pro- 
portions. Realizing this and knowing that this is a 
temporary business, many firms have gone outside of 
their regular force and employed special managers to 
look after their projectile manufacture. This has been 
their function, the was 
minated when the order was completed. 


sole and arrangement ter- 


THE INTERNAL ORGANIZATION 


The internal mechanism of the organization, then 
might be classified somewhat as follows: (1) General 
(2) Diplomatie Staff; (3) Pr 
duction Department; (4) 
il. General Service Department 
and 
control of 
(b) 
and stores organization; (c) designing, drafting and 
(d) 
(with special reference to destruction by 
tives of the enemy’s government and to the saf 


Service Department; 
Inspection Department. 

Under this depart- 
we find: (a) Records accounting (with 
special prominence given to 


rather than to details of cost finding) ; 


ment, 
manufacture 

purchasing 
experimental development; protection and safety) 
representa- 
sruard- 
ing of unskilled workers). 

With reference to these general departments, it may 
modify 


separate organizations. 


be safe to our general principle of entirely 


Whether or 
with 


not these depart- 


ments are combined the existing departments 
empleyed in similar work will depend somewhat on the 
normal and 


as well as on the physica! 


volume of the work both in the business 
in the munition 
lavout of the plant. In 
to plan that this work will follow the practice devel 
oped for the regular business and can be absorbed by 
the departments already doing this kind of work. 

With reference to the purchases and stores of the 
department, there are no special features which differ 
radical degree from ordinary practice. 


contract, 


most cases it is possible so 


to an\ 
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2. Diplomatic Staff 
small, it is none the less important. 


While this organization will be 
If the munitions 


are for a foreign government there will undoubtedly 


be foreign representatives stationed at the plant as 


receivers. These men are not accustomed to our 
methods. Their temperament is entirely different from 
the people we are ordinarily meeting. Possibly they 


do not speak our language. If sufficient attention 


‘ 


is given to them, and their points of contact with the 


organization limited as far as possible to a few chosen 


men, it will be much easier to reach a practical work- 
ing basis and to prevent expensive and often unneces- 
sary misunderstandings and delays. 

is responsible for seeing that these 
the 
desire and that it is presented to them in such a 
that they get a correct 
If they 
and the action the organiza 
trouble, it 
toward the plant. 
din:omMatiec 
the 
department so that they go into effect. 


Through this d 


This department 


receivers are provided with information they 


way 
impression of the conditions. 


+] 


appreciate the difficulties which may be arising 


tion is taking to eliminate 
causes of naturally affects their attitude 


staff sees to it 
receivers are transmitted to 


tnat any instructions 


issued by the proper 


partment, the shop can approach the 


receivers for information or rulings on conditions 
which ‘ not be clear. 

Even in the cases of work for our own Government, 
[ believe such a department is advisable. The fewer 


people who have official relations with these receivers, 


the less the chance of contradictory instructions or of 
false or unnecessary information or misunderstanding. 

3. Production Department—Under this department 
come: (a) Maintenance of equipment; (b) operation 


selection and training of workmen; 


duction; (e 


Tt equipment; (c) 
(d) tool and 


operation of 


gage pr ) establishment and 


the various wage payment and penalti« 


ble for maintaining pr 
and has full 


the 


This department is respons 
duction and developing econo: control 
of all which 


of equipment. 


agencies bear directly on operation 


MAINTENANCE OF FE: 


Maintenance of ent h been included under 


this 


equip: 


department for two reasons: First, it brings 


} 


bi e clement of repairs larg sly under its control. 
Much loss of 


production can be yided by a careful 


and frequent inspection of machines and transmission. 
A few hours in adjusting may save days of shutdown 
later. And second, because the men who make up 
the maintenance crew are usually the general group 


of millwrights who see to the location and moving 


of equipment, which again is a direct corollary of 
production. When breakdowns occur, operations have 
to be readjusted and } is often more economical to 
take an idle machine out of a battery and replace with 


a spare than to interrupt the flow of product Such 


to the repair gang assi 


obviously up to rned aa) 


In this connection I am inclined to think that twenty 


hours per day is about the economical limit to run 
machines under the conditions of forced production 
usual on this work. The remaining four hours for 
repairs is most excellent insurance 
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Having given the production chief the means of 
supplying his working force with equipment to use, 
we must turn to a study of the workers. 

Because of the difficulty of getting skilled mechanics, 
it has been necessary to develop that type of an or- 
ganization which can produce results with the average 
workman in the shortest possible time. This is one 
of the reasons why it is well to subdivide the operations 
into simple elements and eliminate complex machines. 
Because of the very nature of the class of workmen 
available, it is necessary to make the most out of a 
continually changing force. This has been done suc- 
cessfully by selecting from the better grade of men 
a class which might be called tool setters or ma- 
chine starters, and giving them charge of a battery 
of machines. This builds up a secondary line of de- 
fense, as it were, and it is possible to develop a fairly 
permanent organization of this kind of men. Behind 
these machine starters come the group foremen, assist- 
ant superintendents, etc. 

For somewhat the same reasons the tool and gage 
manufacturing department is made a part of the pro- 
duction chief’s organization. I say tool and gage 
manufacturing department instead of toolroom advised- 
lv, for it has to be a real manufacturing department 
with the demand for flat cutters, boring bars and heavy 
supplies of special tools which immediately occurs when 
one starts to reach maximum output on single-opera- 
tion machines. The good toolmaker is not as a rule 
a production man, and it is a difficult thing to get a 
toolroom into the spirit of manufacturing. 


THE MATTER OF WAGES 


The method of wage payment for all these men is 
immaterial provided a maximum incentive is given to 
each man. Personally, I am in favor of a thorough 
piecework system, as it is simple for the workmen to 
understand and not expensive to operate. However, 
premium or bonus plans are all right if the rewards are 
immediate. The setting of standards is an important 
part of the wage basis and the opportunities for the 
competent operation and time-study man are wonderful. 
He, too, is part of the production chief’s organization. 

In this connection, while in general the theory of 
penalties is not desirable, it has been found that it is 
a good balance wheel to the continuous insistence put 
on production, especially where the workmen are not 
trained in the true spirit of machine-shop existence 
and often are only transients with very little interest 
in the quality of their work. 

4. Inspection Department—The work of this depart- 
ment comprises: (a) Inspection of operations; (b) 
intermediate inspection; (c) final inspection. 

To some it may seem that at least part of the 
inspection organization should be directly under the 
chief of production—for example, the first or operation 
inspection which occurs between each operation. I 
believe, however, that better results and a more con- 
sistent and thorough inspection will ensue by creating 
a staff of inspectors responsible to their own chief to 
handle all inspections wherever they occur. It is easier 
to train men for these jobs and instill into them the 
necessary standards of work and habits of thought and 
action if they are included in a branch of the organiza- 
tion which is all their own. 
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Assuming that the complete inspection is organized 
into a department of its own, it may well develop 
according to the following scheme: 

If the work has been subdivided so that operations 
occurring on individual machines are simple, it is pos- 
sible to station back of each group of machines an 
inspector or inspectors and gage every piece for the 
controlling dimensions. We might class these inspec- 
tors as operation inspectors. It is their duty to 
see that each piece produced falls inside the tolerances 
which are allowed. 

As the work progresses and a series of operations 
are performed upon a piece, it is often found desirable 
to have an intermediate inspection, as in many cases 
the later operations materially change the form of the 
piece so that it is impossible to check the work pre- 
viously done. It is usually found desirable to set aside 
a certain part of the shop for this purpose and have 
all the product delivered to the inspection room. 

This intermediate inspection is a general overall 
check on the production reported by the operation 
inspectors. The advantages are obvious when con- 
sidered from the payroll point of view. 

When a piece is finally finished and ready for 
presentation to the receivers, of our own or of a 
foreign government, there should be organized a 
thorough final inspection. Under this final inspection, 
all dimensions possible are checked and in general the 
same procedure as may be instituted by the receivers 
is followed out. In case the product does not come 
up to the standard it is either sent back for repairs 
or else set aside and presented as a special batch with 
full explanations to the receivers. In this way the 
shop establishes a very desirable basis of fair play 
with the receivers and, as a usual thing, the policy 
results in the granting of special limits to cover slight 
deviations from specifications, which, if sent through 
with the other work, might arouse suspicion and work 
to the detriment of the shop. 

In connection with the inspection organization it is 
very necessary that an ample gage-checking force be 
organized. All working gages should be checked at 
least once a day and, in case of some of the finer 
type of gages, it may be necessary to check oftener 
if the standards are very exacting. 


Plain Carbon Steel for Threading Tools 
By Harry P. SIMMONS 


The impression somehow seems to linger that high- 
speed steel is the proper thing for a threading tool. 
For the accurate cutting of taps and thread gages 
in such material as Ketos or other high-grade tool 
steels, it can easily be proved that a piece of ordinary 
drill rod, properly hardened and drawn, will hold its 
point and cutting edge much better than a cutter of 
high speed. 

The point to be remembered is that, with the very 
slow cutting speed used in cutting threads on the tool 
steels, the advantages of high-speed steel are laid aside 
and a distinct disadvantage appears. One would not 
expect to get satisfactory results with a high-speed 
drill with the cutting speed reduced in the same propor- 
tion as in tap and gage threading. 
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Simple Device for Cutting Oil 
Grooves in the Lathe 
By WILLIAM T. SLIDER 


Appreciating as I do the many novel kinks published 
in the columns of the American Machinist, I think 
perhaps some of your readers will be interested in 
knowing how we handle the oil-grooving proposition. 




















LATHE ARRANGED FOR CUTTING OIL GROOVES 
We cut internal and external grooves with equal ease 
with a machine that, in its working, is equal to any- 
thing for the purpose. In many respects it is far 
superior to many with which I have come in contact, 
yet the cost was practically nothing. 

In the first place we took a worn-out lathe that 
had been abandoned and consigned to the scrap heap. 
First, we removed the lead screw, to avoid any pos- 
sibility of the nut becoming acci- 
dentally engaged; then we made 
a cast-iron bracket that, upon re- 
ferring to Fig. 1, will be seen at- 
tached to the bed by means of 
capscrews. It is fastened 
to the headstock in the same man- 
ner; but the capscrews come be- 
hind the web, so they cannot be 
seen in the photograph. We re- 
placed the spindle gear that 
drives the feed and screw-cutting 
mechanism, putting in its place 
a 40-tooth 8-pitch gear that in 
turn runs into an 80-tooth spur gear. 
gives the machines somewhat the appearance of a lathe 
with a back gear in front of the headstock. The large, 


also 





GROOVES 


LATHE 


OL 
‘UT IN THE 


This alteration 


or 80-tooth, gear is carried by a short shaft on the 
This 
gear in turn engages another bevel gear of 30 teeth 
driving across the shaft, on the opposite end of which 
is seen the crank disk, with connecting-rod attached. 
On the upper left corner of the apron is a small forged 
bracket to which the reach rod is fastened. 

One edge of the slot in the crank disk is graduated 
in inches and fractions to facilitate setting for the 
length of stroke required, which obviously is also the 
length of the oil groove to be cut. Near the middle of 
the reach rod will be seen two bolt heads. The rod is 
made in two sections. The front section has only two 
bolt holes, while the back section has a series of holes, 
the two overlapping. Thus, adjustment is 
possible for any desired length and also for any re- 
quired position. Any other needed adjustment in the 
location of the tool point is easily obtained by adjusting 
the tool in the toolpost. 

The machine, geared as here described, will cut a 
groove in one complete revolution of the work, from 
end to end, according to the set stroke, entirely 
gardless of the length of the groove, as shown in Fig. 
2. Thus, the tool, starting at a given point, will 
return to the same point in one revolution. The cutting 
tool is fed into the work gradually to the desired depth 
of cut, without any danger of crossing the lead or 
making a miscut, as the tool will always travel in the 
same path. By changing the relation of the 80-tooth 
and 40-tooth gears, any desired lead of groove may 


opposite end of which is a bevel gear of 30 teeth. 


sections 


re- 


be obtained. 

The idea for this machine was picked 
of our engineers in another city, with permission to 
adopt it, as it is neither patented nor patentable, hav- 
ing been in use too long. With what our engineer saw 
and with his own improvements, the arrangement is 
I am much impressed, 


up by one 


an up-to-date one with which 
for it certainly does the work. 


Does a Grinding Whee! Peen? 
By O. D. CARTER 

The article by C. A. Macready, on page 125, and the 
one by J. B. Murphy, page 389, Vol. 46, were interesting. 

A grinding wheel, because of its construction is not 
an ideal cutting instrument, since it is impossible to 
give each grain a point with the correct rake and clear- 
ance. Hence, if the wheel be held in a sufficiently rigid 
bearing, the particles that are not cutting points must 
tear their way through the work; or, if unable to do so 
they must compress the metal in order to pass over. 


Otherwise, the grain would be torn from the bond, which 
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finally occurs when forced by too much feed, resulting in 
wheel destruction. 

The grinding wheel be likened to high-speed 
steel, in that the grain, while hard and fast cutting, is 
too brittle to The cutting points, 
when subjected to the shock of vibration or stressed 
with heavy feeds, are chipped back rather than melted, 
and if the bond holds, the dulled points force their way 
through and over the surface, causing the burnished ef- 


may 


resist severe shock. 


fect often seen after a wheel “loads.” 

That this tearing and burnishing displaces the metal 
at the surface can not be doubted if the burr thrown 
over the edge of the work is examined under a glass 

If ring stock be turned and bored and rings parted 
from the stock, on slitting they have a tendency to ex- 
pand the slot; but if the outer surface of the remaining 
stock be finished by grinding, a tendency to contract 
will be observed on slitting the ring, showing a com- 
pressed condition of the surface of the ground work. 

Possibly Mr. Macready control the 
curvature of the thin steel stock at will. 

teel or hard brass be peened on one side or otherwise 


may be able to 


If a piece of thin 


+ 


stretched or pressed until concave, it becomes in effect 


which will return if pressed in an opposite 


a spring, 
However, if this peening action goes beyond 


direction. 
a certain limit, the piece may be concaved either way, 
little tendency 
The position on the 


to spring back. 
magnetic chuck may govern this 
spring according to which is released first, the center 


with 


or the edges. 
From the 
tion, which may be likened to processing with a hammer 


foregoing it can be assumed that this ac 


in such a manner as to compress or displace the sur 


face of metal from its original position, surely does 


exist. 


Method of Installing Foundation Bolts 


By W. A. LAILER 
While installing a lot of new machinery, we ex- 
perienced considerable difficulty because the holding 
holts, as embedded in our concrete foundations, did not 
always line up with the holes provided in the base of 
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We therefore looked about for a method 


whereby we could overcome this difficulty by 


the machines. 
providing 


for a slight movement of adjustment to meet the base- 


plate holes even after the concrete had set. 
To do this we devised the arrangement shown. In- 
stead of embedding the bolt itself in the concrete, a 


pipe about 1 in. larger in diameter than the bolt, though 
smaller than the bolt head, the 
bolt and the concrete, the lower end of the pipe being 
fitted with a tin or wooden box large enough to con- 
tain the bolt and the head. When the concrete had set 
around the pipe, the bolt could still be moved in. 
direction to accommodate it to the position of 
After the machines had been set, 


was placed between 


in any 
the baseplate hole. 
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lead or babbitt or grouting was poured in between the 
pipe and the bolt to hold the latter firmly in place. 
A few holes were drilled at the bottom edge of the 
pipe to permit the lead or grouting to flow down and 
completely surround the bolt head. 


Broaching on a Planer 
By CHARLES H. MCCARTER 


operation on 
be applicable 


The illustration shows a broaching 
igniter stops for gas engines, which may 
to pieces of a like nature in shops not equipped with 
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TO KNIT FINTURE AND BROACH 


a broaching machine, or where the quantity of work 
turned out does not warrant the expense of installing 
one. 

In Fig. 1 is shown the drop-forged igniter stop be- 
drilled and turned true on 


The work is then 


fore broaching. It is first 
the sides preparatory to broaching. 
placed in the fixture shown in Fig. 2 and located in its 
proper position by the two pins. A V-block, set directly 
of the fixture, furnishes the seat for the stop 


and also acts as the guide for the broaches. 


in front 


The first broach is placed in position in the V-block, 
and the stroke of the planer Then the 
planer is started, forcing the broach through the work 
block of tool fastened 


is adjusted. 


by means of a hardened steel 
on the front of the head. 

Three broaches are used to bring the hole to size. 
They with a the with about 
0.002-in. clearance in the work. Each 
a radius on the edges, the radius getting smaller 
The final with 
decreasing toward the back 


are made end 


pilot on 
broach is made 
Witn 
toward the rear end. broach is made 
a smail radius gradually 
until about 1 in. from the end; the rest of the cutting 
part of the broach is left with perfectly sharp edges. 
taper on the rear end, 
The 
speed of the planer is made considerably slower than 
usual, in order not to break the tools and to give them 


The broaches are made slightly 
as the blows received tend to upset them a little. 


time to cut. 

This operation is entirely satisfactory, and the pieces 
After the broaching 
operation the pieces are put on a square mandrel, five 
at a time, and a milling cut is taken at A, Fig. 1, bring- 
ing this face correct with relation to the square hole. 


are done ata fair rate of speed. 


This is of course an ordinary miller operation, and a 
description of the set-up is necessary. 
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Improved Gear Puller 
By J. F. S. 


Recently I was watching a machinist while he was 
engaged in removing a gear from the end of a shaft. 
I noticed that he was being put to considerable trouble 
and annoyance. In the first place, the gear was 
the shaft quite some distance from the end, and was 
very tight. In order to start the gear, it was necessary 
to remove the long screw from the gear puller, 
to the tendency of the screw to twist off when it was 
forced against the end of the shaft. After putting 
a short screw in the gear puller, and starting the gear, 
the man was obliged to put the long screw back in the 
The machinist also had the annoying job 
of holding the gear 
puller straight and 
central with the shaft 
while turning up the 
screw against the end 
of the shaft, a 
B that makes a 
, wish he had 
hands. To overcome 
this trouble a gear 
puller was built as il- 
lustrated in the 
sketch. To use this 
puller the large screw 
B is turned so that the 
end projects through 


on 


owing 


gear puller. 


job 
man 
three 











C a short distance. 
The screw A in turn 
projects somewhat 


IMPROVED GEAR PULLER 
through B. The gear 


puller is hooked to the gear to be removed, and the 
large screw B is turned to loosen and start the gear. 
When started, the long screw A is utilized to remove 
the gear the rest of the distance. 

Some question might come up as to why a large 
screw, long enough to remove the gear and heavy 
enough to start the gear without distorting the screw, 
could not be used. In answer to this I would say that 
my main reason is that it was desired to make the 
gear puller as light as possible. As is generally known, 
the greatest difficulty in removing a gear or anything 
else of that nature is to get it started. Once started, 
it is a simple matter to remove it the rest of the way. 
It is extremely annoying when the piece is almost off 
to find that the screw is in as far as it can go. This 
means the doubtful pleasure of backing the screw out 
and setting up all over again. With this gear puller 
the smaller screw can be made a good length, and the 
piece removed the first time. 


Hollow Setscrew as an ‘‘ Adapter” 
By R. W. DICLEY 

Trouble was experienced in tightening the screw that 
holds the rolls in the holder of the roller back rests 
on our Gridley automatic screw machines. It is neces- 
sarv for this screw to be placed in the curved portion 
of the tool slide. This makes it almost impossible to 
use a wrench on the screw, which must be securely 
tightened. 
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drilled one 
end, and tapped it according to the size of the screw. 
I then inserted the regular bent, or ell, hollow-setscrew 


[ took an ordinary blank hollow setscrew, 


wrench. 
out any 
This scheme is equally 


In this manner the screw was tightened with- 
inconvenience. 

useful in any place where it 
is difficult to use an ordinary wrench. It 
that can easily be secured in any machine shop, as all 


is a device 


that is required is a piece of round steel of the proper 
length to allow for the necessary depth of the tapped 
hole and the the wrench at the 
end. 


insertion of opposite 


Combination Iron and Steel Die 


By G. B. OLSON 


The illustration shows a blanking and die 
with one of the forming members made of iron. 
The punch holder A iron and carries the tool- 
steel grinding and forming punch B. The die shoe C 


carries the tool-steel blanking die D. The lower former 


forming 
cast 


is cast 
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E is a part of the cast-iron die shoe C. The die 
shoe and form being cast in one piece makes this a 
simple and cheap construction. Two sizes of these dies 
were made, one for teaspoons and the other for table- 
spoons. Both sizes of spoons were made from No. 24 
gage thin sheet iron. The production from the cast- 
iron die is practically the same as it would be from one 
made of tool steel. 


Bolts Stuck in Socket Wrench 
in Bolt-Cutter 
By EDWIN CHAPMAN 


While threading short bolts, holding them with a 
socket wrench clamped in the cutter jaws, I found that 
the bolt heads jammed in the socket after the thread 
was cut. This I overcame by drilling a hole entirely 
through the socket wrench and using a rod to drive the 
holt out when it stuck in the socket. 
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‘Schrecklichkeit did this to,’ 














This is the first authentic publication 
anywhere, by permission of the United 
States Government, of the way in which 
German ships in American ports were 


damaged prior to the declaration of war. 
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German Ships before their Seizure 














Cylinders were loaded with scrap iron 
and then steam turned on, smashed 
heads and flanges. Rags and carpets 
stuffed into working parts helped out 


the hurried sabotage of Schrecklichkeit. 
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the means we have, as all the world 
knows. If we act as real Americans should, 
we can win, but action must come quickly. 
Great military authorities are urging the 
immediate appropriation of a huge sum of 
money for the building and manning of an 
enormous air fleet. With an overwhelm- 
ing air fleet we can carry the war to the 
enemy with the least loss of our men’s lives. 
We can go over our enemy’s great intrench- 
ments instead of through, and take advan- 
tage of every opportunity to destroy what- 
ever is of military value to them. Let us 
act at once, and by means of our millions 
and skill transform the Spirit of the Eagle 
into the reality of the Airplane and through 


it win. 
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Giving the Engineer His Due 

O ONE who is not directly in contact with the 
Pet of expanding our army of 65,000 men into a 
half-million as the first section of the two million we 
shall probably have to raise can appreciate the mag- 
nitude of this task. The direct problems of securing 
the men and of training them to be efficient in modern 
methods call for army officers of the highest type and 
give them every opportunity to show their capacity. 

But modern warfare demands far more than men. 
It is a struggle of machine and manufacturing capacity, 
a matching of the best engineering intellects to provide 
the men with the very best mechanical methods of of 
fense and defense. Rifles, guns, shells, airplanes and 
the like must be furnished in enormous quantities to the 
men in the field, to say nothing of the foodstuffs, cloth- 
ing end other supplies. The utilizing of these various 
necessities of equipment and sustenance is clearly a 
military matter; but their production is just as clearly 
the natural function of the engineer, the mechanic, the 
weaver and the farmer, end the supplying of these ar- 
ticles to the army should be done by those most fa- 
miliar with them. 

Rational efficiency demands that each particular job 
be done by those best fitted for the work to be done. A 
graduate engineer would not be kept at clerical work, 
nor detailed to select horses or to buy socks, but would 
be put at the particular work for which his training had 
best fitted him. But the mere fact that he is a graduate 
would not automatically put him in charge of men 
who know the work in hand much better than he can 
possibly know it, due to their long experience and con- 
tact with it. This method savors too much of the di- 
vine right of kings and kaisers and has no place in a 
real democracy, besides being extremely inefficient in 
every way. 

Now that war is so largely an emergency proposition, 
is it not an opportune time for the engineer to come into 
his own, instead of being merely an appendage to the 
military? At present his only recognition is as a major, 
when he is assigned a title so as to secure recognition. 
Even then he is not recognized as an engineer, but as 
an army officer, and this classificacion savors too much 
of the military régime we are opposing and not enough 
of the world democracy for which we are striving. 

We recognize and appreciate fully the merits of the 
military officer in conducting military operations, and 
we would be the last to detract in any way from his 
glory, his bravery or his devotion to duty. But the 
engineer is equally necessary, and his ability should be 


recognized as an engineer and not as an army officer, 
which he is not, except by courtesy. He should have 
authority over engineering work by his right as an en- 
gineer, and he should not be subject to the orders of a 
less skilled man who happens to wear a uniform. 

Let the civilian engineer be enlisted in the Govern- 
ment service if necessary, let him be held responsible 
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for his work in every particular, but let him also re- 
ceive due credit as an engineer both for the sake of the 
profession and to emphasize our belief in a democracy 
where the civilian must always play his part or the 
structure falls. 

Admitting that the engineer is a very necessary part 
of the modern structure of civilization—and none deny 
it—is it not clear that he should also play a much more 
important réle in the conduct of public affairs? Here 
again, not for his own glorification, but for the benefit 
of the community and the country, just as his work is a 
necessity to the army. Take, for example, the benefit 
that would have resulted if there had been a few en- 
gineers in the United States Senate when the appropri- 
ations for the Bureau of Standards were under con- 
sideration. Then we would have been spared the spec- 
tacle and the delay of having the money for gage in- 
spection thrown out on the ground that gages had no 
part in the conduct of war. A few engineers of known 
repute could have easily shown the nontechnical senators 
the necessity for gages and thus avoided the delay in 
making provision for properly testing these essential 
instruments. 

Schrecklichkeit and the Eagle 

HE American Machinist is gratified to be able to 

give its readers the first published illustrations 
showing the actual damage done to German ships in 
American ports before they were seized by the United 
States Government. The illustrations on pages 34 and 
35 of this issue conveys a remarkable picture of Schreck- 
lichkeit as applied to the works of man. 

Every man who has devoted his life to mechanical 
pursuits will feel shocked at the wanton display of 
savagery exhibited by those who abused the courtesy 
and restraint of our liberal Government. Up to the 
moment of the declaration of war these ships, which 
had sought the hospitality and refuge of our harbors, 
were free to leave whenever they desired. They were 
welcome to stay, but there was no restraint upon their 
going. 

Incidents of this kind merely emphasize the unap- 
proachable difference in the point of view of Kultur 
and Americanism, and perhaps it is as well that this 
striking difference has been emphasized as an object 
lesson to us of what Kultur does to forbearance. 

The American eagle does not stoop to the pettiness of 
the vulture, and the American eagle can bestow full 
and sufficient punishment for these atrocities in its own 
way. Examine carefully the two pages immediately 
following those in this issue showing the damage to 
German ships. Here is the remedy which we have at 
hand for the disease of Schrecklichkeit. Let the Ameri- 
can eagle go forth on its flight to punish not only the 
wanton destruction of machinery, but also the uncivil- 
ized barbarism that depleted a large part of France of 
its fruit trees. 
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Carwen Dynamic-Balancing Machine 
for Rotating Parts 


The Carlson-Wenstrom Co., Richmond St. at 
Ave., Philadelphia, Penn., is now marketing the Carwen 
dynamic-balancing machine illustrated. The machine 
is based on the Akimoff patents, but all adjustments 
have been brought out to handwheels at the front of 
the machine, thus allowing them to be made while the 
machine is running. 

The part to be balanced runs at the same speed and in 
the same direction as the dummy shaft carrying the 
adjusting weights. When the machine is in operation, 
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CARWEN DYNAMIC-BALANCING MACHINE 
any unbalance in the part being tested will cause the 
hinged bed to vibrate. When this occurs, the adjusting 
weights are moved until they form a couple which is 
equal and opposite to that in the unbalanced part. This 
condition is indicated by the cessation of the vibra- 
tion. The positions of the weights are then determined, 
and from this information the operations necessary to 
balance the part are calculated. 

A micrometer indicator is connected the 
hinged bed and the pedestal to indicate small vibrations. 
The machine is driven by an electric motor through a 
train of gears and a loose coupling. Parts to be dvnam- 
ically balanced must be put in static balance before 
being placed in the machine. 


between 


Bickett Hand- or Power-Feed Hori- 
zontal Bench Miller 


The horizontal bench miller shown in the illustration 
is arranged for both power and hand speed. It is one 
of the latest products of the Bickett Machine and Manu- 
facturing Co., Cincinnati, Ohio. 

The spindle is of crucible steel ground to size and is 
mounted on Gurney ball bearings that may be adjusted 
for wear. Six speeds are provided for, it being pos- 
sible to operate the machine at speeds as great as 2500 
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The arbor is of tool steel ground all over and 
is fitted with a set of cast- 


r.p.m. 
las a diameter of 1 in. It 
iron spacing collars, both the arbor and the collars be- 
ing keyseated. The arbor support bracket is supplied 
with both a bushed center bearing and with the ordi- 
nary pointed center, either of which may be used for 
supporting the end of the cutter arbor when heavy cuts 
are being made. 

T-slot, 


A reversible 


Oil grooves and pockets and a }-in. running 
lengthwise, are incorporated in the table. 


power feed is provided for the longitudinal movement 

















BICKETT NO. 1 HORIZONTAL BENCH MILLER 
Longitudinal feed, 18 in.; traverse, 5 in.; vertical feed, 5 in.;: 
hole through spindle, 7 in.; arbor, 9 in. long, 1 in. diameter; arbor 
pport arm, 1 in. in diameter maximum distance, face of 
column to arbor support bracket, 114 in.; table, 24 x 54 in. ; power 
feeds, 0.003, 0.006 and 0.009 in. per revolution of spindle; height 
of machine without pedestal, 25 i ; dimension of base, 94x 18 


of the table and will give three different speeds. It is 
driven by a l-in. leather belt running on three-step 
cones and is transmitted through a set of tumbler gears 
and a universal-drive shaft to a worm and gear under- 
neath the table. An automatic trip is used to release 
the worm at the end of the cut 
table travel. The power feed may be quickly changed 
to hand feed, which is operated either by means of a 


in order to reverse the 


geared lever or by handwheel. 

The knee is of the box type with adjustable gibs and 
is raised and lowered by an elevating screw with an 
Acme thread. Both the transverse and the vertical feed 
are provided with dials graduated to read in thou- 
The regular equipment includes 
lever for hand feed, 
Special equipment includes a 


sandths of an inch. 
countershaft, 
wrenches and an oil pot. 
plain vise, swivel vise, draw-in attachment, draw-in 
with pump, 


arbor, necessary 


collar, pedestal and lubrication system 


piping, etc. 
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Harris Automatic Multiple-Plunger 
Press 

The automatic multiple-plunger press illustrated is 
the product of the H. E. Harris Engineering Co., 
sridgeport, Conn., having been placed on the market to 
meet the demand for a press for manufacturing eyelets, 
snap fasteners, pencil tips, primers, buttons, ferrules 
and other similar types of sheet-metal work. 

The machines are built in sizes of from 3 to 12 
plungers and may be run at speeds of from 65 to 150 
strokes per minute. All operations are automatic, and 
no handling is necessary between the various opera- 
tions. The left side of the frame is offset in such a 
manner that a double punch may be carried on the 
last plunger, thus making it possible to perform one 
more operation than the press has plungers. All plun 
gers are operated simultaneously by cams, the throw of 
which is governed by the nature of the work. The dies 
and transfer slide are carried by a bolster fitted to the 
main frame. 

After completing an operation, the plungers are re- 
turned to their upper position by a second set of cams 
carried on the same shaft. A _ vertical crankshaft, 
geared to the camshaft, serves to operate the transfer 
slide, which takes the blank cut from the strip of 
metal, on the reel at the front of the machine, and 
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AUTOMATIC MULTIPLE-PLUNGER PRESS 
Movement of plunger 12 in.; distance between plungers, 23 
in.; maximum diameter of work, 1} in.; maximum depth of draw, 
in.; weight, 6-plunger type, 2215 pound 
feeds it through the various operations. An intermit- 
tent ratchet is used to operate the feed-roll mechanism. 
After each operation the work is returned from the die 
to the transfer slide by vertical ejector plungers oper- 
ated by the lower camshaft, which is driven from the 
upper one through miter gears. All cams are of hard- 
ened tool steel and operate against adjustable bumpers 
on the ends of the plungers. Hardened tool steel is also 
used for the plunger bodies, which are ground to 
correct size. 
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Houston-Stanwood Lathe Apron 


The Houston, Stanwood & Gamble Co., Cincinnati, 
Ohio, has built the lathe apron illustrated, which will 
hereafter be used on its lathes in sizes of from 30 to 
60 in. Front and back views are given in the illustra- 
tion. 

All gears are of steel, and a toothed clutch is used. 
A shearing pin is incorporated in the mechanism for 
safety purposes. The pinion may be withdrawn from 























FRONT AND REAR VIEWS OF LATHE APRON 


the rack when cutting threads. The customary methods 
are followed for connecting the nut and the lead screw 
and for engaging the carriage reverse gears. A gear 
reduction is incorporated in the handwheel movement 
of the carriage in order to insure easy operation. The 
rack pinion is provided with an outer bearing. A wick 
oiling system is used. 


Heald Rotary Surface Grinder 


The illustration shows one of the latest rotary sur- 
face grinders to make its appearance on the market. 
It is the product of the Heald Machine Co., Worcester, 
Mass., and has been designed especially to grind sur- 
faces up to 12 in. in diameter or any number of small 
parts arranged in the same area. The machine is en- 
tirely self-contained, being driven from the lineshaft 
by a single belt or from a motor attached to the base. 
The feed box is located at the front of the machine 
and provides four speeds for the chuck and four rates 
of travel for the wheel slide. The wheel slide may also 
be fed by means of the spider wheel. 

Lubrication of the 13 bearings used on the machine 
is taken care of by a central oil supply located at the 
front of the box near the top. An idler pulley at the 
rear serves to keep the proper tension on the spindle- 
driving belt. The spindle runs in a fixed taper bushing 
at the wheel end and in a ball bearing, held in an ad- 
justable sleeve at the rear end. The spindle slide has 
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two flatways and a gib at the rear for taking up wear. 
Cone-shaped and ball bearings are used respectively on 
the upper and lower ends of the vertical chuck spindle, 
and the drive is by spiral gears. The upper bearing 
may be adjusted in case of wear. The gears are so 
arranged that the spindle may be tipped in case con- 
cave or convex work is being handled. 

Vertical movement of the chuck is secured by means 
of the handwheel shown at the left, or by power feed. 
The chuck is held between the walls of the base, the 

















HEALD SURFACE GRINDER 

Diameter of chuck, 8, 10 or 12 in., as desired; grinding wheel 
12x1 in. with 5-in. hole; maximum distance top of chuck to 
center of spindle, 94 in.; minimum diameter grinding wheel 
vertical adjustment of chuck, 5 in maximum swing inside water 
pan, 15 in.: floor space, belt drive, 41x66 in.; motor 
41 x 85 inches 


ROTARY 


upper end being pivoted on two trunnions while the 
lower end is clamped by a bolt passing through the 
base and the bracket. This bolt allows the chuck to be 
tilted, and a dial is provided to indicate the angle. The 
slide has four dogs, two used to govern the length of 
stroke and two to govern the feed. Regular equipment 
includes pump, tank, water guards and all other attach- 
ments necessary for wet grinding. 


Universal Card Holder 


The Detroit Stamping Co., 955 West Fort St., De- 
troit, Mich., has recently placed on the market the 
universal card holders shown in the illustration. A set 

















UNIVERSAL CARD HOLDER 
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of card holders consists of two metal stampings, which 
may be tacked in place to fit the size of the card. 

The advantage of these holders is that cards of vary- 
ing sizes may be used and may be placed in either a 
vertical or a horizontal position. Cards may be easily 
put in or taken out, and nearly the entire card is avail- 
able for the necessary writing. 


Elgin Automatic Chuck Closer 


The Elgin Tool Works, Elgin, Ill, have recently 
‘placed on the market the automatic chuck closer illus- 
trated, which may be fitted to any of their lathe heads 
in a few moments. The attachment consists of a draw 
spindle, two sleeves, dogs, a yoke and a bracket and 
allows work to be removed from the 
spindle without stopping the machine. 

The draw spindle is threaded at the rear end and 
fitted with two checknuts, which provide suitable ad- 
justment for the required collar tension. The 


inserted in or 


inner 
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TOMATIC CHUCK C 
sleeve, which carries the dog operated by the sleeve and 
yoke, slips directly over the lathe spindle and is held in 
place by a setscrew. The device is so designed that it 
requires no extra fitting, the tapped holes used for fast- 
ening indexing, dividing and other attachments serving 


to secure it in place. The ordinary use of the draw 
spindle is not interfered with in any way. 


Heat-Treatment of Cutters 
By R. C. WILSON 

Recent articles regarding the heat-treatment of high 
speed steel prompt me to tell a little experience I had 
with that cut a 
steel forging with a high percentage of manganese. 
These cutters were as near glass hard as the heat- 
treating department could get them, but they would 
stand up only a very short time. I had cutters drawn 
to 700 deg. F., and they gave us about 200 per cent. 
more service than before. 

They had been previously hardened according to the 
treatment given by Mr. Hartley on page 624. This 
treatment had been used for some time, except that 
the quenching heat was somewhat higher than 1800 
We are still experimenting with these cutters. 


some milling cutters used to 


were 


deg. 
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Hotel Powhatan, Washington, D. C., June 30, 1917— 
Some things are beginning to in the matter 
of the orders for motor trucks and other supplies, and 
contracts should be placed in a number of lines in a 
very short time. Some idea of the work that lies ahead 
of us may be had from the facts that there were 35,000 
trucks called for in the bids and that three different 
concerns offered to supply the whole lot. This experi- 
ence gives some notion of the truck-making capacity of 
the country. With such an example, it is not boasting 
to suggest that none of us 


move 


our neighbors across the ocean, and it seems as if it is 
up to our watch and clock shops of the better grade to 
get busy and show what they can do. The failure to 
make these instruments must surely be due to com- 
mercial reasons, and not to a real lack of skill on the 
part of the men in the shops. 

The same thing is true in a measure of other instru- 
ments, even the plain compass and dividers. Only a 
few firms in this country make them, mostly on account 
But there is a ready market 

for at least a thousand sets 


of commercial reasons. 





at this moment, and prob- 





realize how great a manu- 
facturing capacity we real- 
ly have when it is 
properly organized and di- 
rected by some central head 
that prevent 
duplication and 
ping. A far greater prob- 
lem than making the 
trucks is to provide ships 
for taking them to France, 
which promises to be the 


once 


can needless 
overlap- 
portance. 





Readers of these columns are asked to pardon 
their diminution or cessation during the coming 
few weeks as our Washington editor has been 
selected by the Council of National Defense to 
perform a special foreign mission of great im- 
We will, however, during Mr. Colvin’s 
absence from Washington, attempt to keep our 
readers posted on all of the most important devel- 
opments of interest to machinery building plants. 


ably five times this num- 
ber as soon as it is known 
that they can be secured 
with certainty. Those who 
have shop capacity and ex- 
perience that can be turned 
in this direction should pet 
into communication with 
the Shipping Board, Mun- 
sey Building, or the Com- 
pass Division at the Naval 

















place where the war is to be 

decided. But this too can be solved when we really get 
down to business and put our manufacturing capacity 
and, more than that, our manufacturing capability to a 
real test. We must not forget that Commodore Perry 
built his ships on Lake Erie from trees that he felled for 
the purpose. They were not seasoned in the least, yet 
made a fairly successful job of it at that. 

The hopeful sign, or one such at least, is that con- 
tracts are being let to plants which have not counted 
much in our recent shipbuilding program and which 
consequently can be called new. 

These ships involve another problem that must be 
looked after promptly. This is the matter of instru- 
ments with which they are to be equipped, such as chro- 
nometers, sextants, compasses and the like, not forget- 
ting the compasses and dividers that are used in meas- 
uring and checking up the charts. 

It is difficult to understand just why no chronometers 
are made in this country, but this seems to be the case, 
except for those which are assembled from Swiss move- 
ments. The instruments on the interned German ships 
will all be needed for those vessels, and even some of 
them are missing, the officers taking them off in some 
cases and either selling or destroying them. Most of 
them have been rounded up, however, and will be in 


commission as soon as needed. We do not like to admit 


that we cannot make chronometers at least as well as 


Observatory, both in Wash- 
ton. “The best-laid plans of mice and metric men go aft 
astray,” to misquote our old friend Burns, the occasion 
being the latest report of the Standards Committee of 
the S. A. E., which now means the Society of Auto- 
motive Engineers and included in its meeting of June 
25 and 26 all makers of things which “automote,” from 
Simon Lake, of submarine fame, to Charles Manley 
and others in the airplane game, with a host of automo- 
bile and motor-boat men in between. The society now 
includes all that “motes’”— in the air, on land or sea, and 
under the sea. 

As I wrote some time ago, the airplane makers de- 
cided to use metric measurements to conform with 
French and British practice. But when they came to 
think it over carefully and calmly at home, they be- 
gan to see some of the practical difficulties that pre- 
sented themselves when it came to manufacturing in 
large quantities, and decided that this was no time to 
make any such changes. The words of the committee 
are interesting: 

“In view of the fact that the Army and Navy De- 
partments are not both in favor of adopting the metric 
system, and further in view of the necessity of arriv- 
ing at standards that will mean the least possible de- 
lay in the production of airplane parts, this Division 
(the Division of Standards Committee) recommends 
definitely to use the English system of measurements 
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except in isolated cases such as spark-plug threads, are definite instructions such as “to nearest ,y in.”; 





where the metric system is desirable in order to effect ‘to nearest ,, in. greater” or “to nearest '/,. in.” This 
interchangeability with some well-established stand- gives definite instructions and at the same time allows 
ard.” the use of rational dimensions in all cases. 

Nor is this all. They have worked out tables for The society also recommends the elimination of gage 
ball bearings in inch measurements and recommend the numbers for rods, wires, tubing, sheet metals and sim- 
use of the inch instead of the millimeter, which has_ ilar materials, the use of decimals for wall thickness 
heretofore held sway in almost every ball-bearing list. of tubes, for sheets, etc., and inch and fractions for 
They give carefully worked-out tables and also form- the outside measurements of tubes. Altogether the 
ulas, which naturally involve the use of constants. A _ friends of metric measurement seem to be up against 
very commendable feature is the elimination of all deci- it at present; and the desire of Dr. Kunz to use this 
mal places over two and the use of common fractions emergency to put over the adoption of the metric sys- 
in most cases. After the formula for each dimension tem seems to be a fading dream, or was it a nightmare? 


junvavansnnenuevenenseaucencevansnssvsovevscensevesevneesevenancececuevensesssuevessrecsecesesocenranary The Manufacturers Equipment Co., Chi- 


Personals cago, Ill, has opened a New York office 


at 30 Church St., with FE. W. Chamberlain 
in charge. The company) manufacture 





TDensenenssneed 








tannenonne snacneseacanene air chucks, air cylinders and other ela 

R. E. Uptegraff has accepted a _ posi- devices 
tion as designing engineer in the trans- Homer Strong will carry on the bi ness 
former department of the Packard Electric formerly conducted under the name of 
Co., Warren, Ohio Strong & Hery Co., Ine The oftice has 


Cornelius S. Vosburgh and Dwight §8. been moved from 301 State St., Rochester, 
Goodwin, of Waterbury, Conn., have gone N. Y., to 818 University Block, Syracuse, 
to Chambery, Savoie, France, for the pur- New York. 





pose of erecting a large rolling mill Wheelock, Lovejoy & Co., Cambridge, 
H. L. Paulus, R. G. Ferguson and F. L. Mass., and New York City, have opened a 
Graf, formerly connected with the Bair warehouse and office at 1800 Columbus 
Machinery Co., Pittsburgh, Penn., have Road, Cleveland, Ohio, where a complete 
become connected with the J. S. Miller Co., stock of their special Hy-Ten machinery 
also of Pittsburgh steel will be carried 
Robert R. Keith, formerly in charge of The Lincoln Machine Co., Pawtucket, R 
the Shefttield plant of the Fairbanks-Morse I. has been formed and incorporated to 
Co., of Three Rivers, Mich., has taken a take over the business of the Dover-Me 
position as plant manager of the Holt Devitt Co., of Providence. The former 
Manufacturing Co., Peoria, Lllinois equipment has been removed to a new 
M. M. Moore has severed his connection building at Main and Carver St Paw 
with the machine-tool department of tucket, and additio machinery tha il 
Gaston, Williams & Wigmore, Ine New g8reatly increase fa tl I being added 
York, and become associated with the sales The new compa .\ i act a mechani il 
department of John W. Thorne & Co, Ine, engineers and manufacture _ doing ull 
of 165 Broadway, New York City kinds of , Special-tool work, maki! & inter- 
Albert P. Weigel has severed his connec- een. ate ma ~ é awh a e. hig grade 
tion with the Superior Machine Tool Co. ™#cilnery. once ewe we 
ge merly superintendent of he Ta Pierce 
as superintendent and general manager and yyoyufacturing Co. and later with the 
orgarized the Weigel Machine Tool Co United SI adel nme a5 1 tl no ae 
Peru, Ind The new company will engage . ited + — * acnl pt A O. and ¢ ven 
in the manufacture of high-grade tools ington Arms Co., 0 Bridgeport & zs 
dent. treasurer and manage! Other officer 
George W. Dover has disposed of his of the company) are John N McDevitt, 
interest in the Dover-McDevitt Co., Provi- vice president and a stant treasurer; and 
dence R I and has started a new sl op James KF Pullar iperintendent : Io J 
at Baker and Eddy Sts All kind of tool- Peirce, Jr.. of 253 Broadway, is the New 


work and light machinery building will be York representative 
handled the company being known as 


George W. Dover. Ine The officers are The Westinghouse Electric and Manufac- 
George W. Dover, president and general turing Co. held its regular meeting of the 
manager; Benjamin Peckshaw, vice presi- board of directors in New York on June 
dent; Fred H. Bratesman, secretary and =" An extra dividend of one-half of 1 
treasurer per cent was declared on both the common 
James H. Herron, who was _ inaugu- — .. d ode oy — he te “ ; - = . 
> . M ie Ree ross fund The following officers 
rated president of the Cleveland engi- were elected Chairman of the board, G 
neering Society at the 37th annual banquet, Tr ; id t= i Herr: vi a 
held June 12, was born in 1875 in Girard pois tens are pes : ae oy 
Penn Receiving his early education at ua yg onl As a 6 Dot ; - , a. 1 ee . a; 
the Girard Academy, he served as appren-  ¢,. wiowd agp. : tnd pie: went rc 
tice at the Stearns Manufacturing Co., Be ae st nt ; t Ww H. Jones 
Erie, Penn., from 1890 to 1894, and then te pesto a ; a ‘ as a ss ratat “oe “WH 
served in the drafting department and as pee eaaeed ~ io a” Ut Caders aeolian 
chief draftsman for the Erie City Iron pm litor Ww RB Cc | Thr o new Wi saath 
Works, Erie, Penn., from 1894 to 1897 pete pth Sw res now ce presi 
From 1897 to 1899 he studied at the Uni- ential offices were created, and the follow- 
— A ing were elected to fill them H. B. Shute, 
versity * Baetz was 


of Michigan, at this later date my oe as eee 
taking the position of draftsman with the - ee La — Me. ‘S} te as treasure 
Cam} ‘ia Steel Co., Johnstown, Penn ~ hile. a Wy a “1 - oie a ‘vg M “ peed 
where he remained until 1902, becoming we Patterse gp gr a 
chief engineer at that time of the Bury : 0 iggetecte = 
Compressor Co., Erie, Penn., of which con- 
cern he became commercial manager in 
1905 In 1907 Mr. Herron became metal- 
lurgical engineer for the Detroit Steel ‘ 

Products Co. He became a member of the Trade Catalogs 
American Institute of Mining Engineers in aevarenens sueneneenenis 
1914, at which time he was a consulting 


vas elected to the new 
position of assistant auditor 
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metallurgical engineer Mr. Herron is a “The Ideal Drive for Textile Machinery.” 
member of the American Society of Me- Link-Belt Co., Chicago, II] Book No. 258 

: . : : . > ‘ > o- « ° i}}y o« . i oe ’ 
chanical Engineers, the American Chemical Pp. 30; 6x9 in.; illustrated This de- 


Society and the American Society of Auto- scribes the application of the Link-Belt 
motive Engineers silent chain to textile machinery 
“Hess-Bright Ball Bearings—Hew To 
Apply Tem.” The Hess-Bright Manufac- 
s turing Co., Philadelphia, Penn Pamphlet 
Business Items containing article by H. Wickland of the 
engineering department of this company. 
Pp. 12; 4x9 in.; illustrated 

















The Cooper-Hewitt Electric Co. has “The Application of Ball Bearings to the 
moved its Philadelphia office from 124 Airplane.” The Hess-Bright Manufacturing 
South Eighth St. to the Drexel Building Co., Philadelphia, Penn. This is the title 


The Phenix Manufacturing Co., manu- of a pamphlet containing article by W. L 
facturer of machine tools, with works at Zatt M. FE., and should be useful to those 
Eau Claire, Wis, has moved its Cleveland interested Pp. 10; 4x9 in.; illustrated 
office from 1430 West Sixth St. to 913 Drills, Reamers, Sockets, Counterbores, 
Engineers Building ete. The Cleveland Twist Drill Co., Cleve- 


land, Ohio Catalog No 39 Pp +} 
5x 74 in illustrated This is very con- 
veniently arranged with thumb index en- 
abling anyone to quickly locate particular 


tool wanted 


Grinding and Polishing Machinery. 
Gardner Machine Co., Beloit, Wis. Catalog 
rp. 122 7x10 in illustrated This very 


fully describes the line of disk grinders and 
other polishing machinery made by thi 
company, giving specifications, also views of 
grinders in operation 
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: Forthcoming Meetings ° 
~eeeteneeesennennenee stents teeter eeeteeee svvavvnenoenesnescenecseeesenevencenncacsncsecnecnccccensssenan 
The twelfth annual exhibit of fou dry 
and mac e-shop equipment and supplie 
will be held under the auspice of the 
American Foundrymen Association in the 
Mechani Building, Boston, Ma . from 
Sept » to 28, 1917 The officer f the ex- 
hit " bre le t J ’. Pero 
\I ) M ! Iron Co., Kast St. Lou 
11] Vice president Benjamin D Fuller 
Westinghouse Electri« i 1 Manufacturing 
Co Cleveland. Ohio ecretary and treas- 
urer, A. ©. Backert, 12th and Chestnut St 
Cleveland Ohio; manager of the depart- 
ment of exhibit Cc 2 Hoyt, 123 West 
Madison St Chicago, | 
Ameri 1 Society of Mechanical Engi- 
neer Monthly meeting first Tuesday 
Calvin W Rice, secretary, 29 West 39th 


St.. New York Cit) 


Boston Branct National Metal Trades 


Association Monthly meeting on first 
Wednesda of each month, Young’ Hotel 
W. W. Poole, ecretary, 40 Central St. 
Boston, Ma 

Providence Engineerin Society Month- 
lv meeting, fourth Wednesday of each 
month \. FE. Thornle corresponding sec- 
retary, P. O. Box 796, Providence, R. I 

New England Foundrymen’'s Association 
Regular meeting econd Wednesday of 
each month, Kkxchange Club, Boston, Ma 
Fred F. Stockwell "05 Broadway, Cam- 
bridgeport, Ma 

Engineers’ Societ of Western Pennsy!l 
Vania Monthiv mee third Tuesda 
ection meeting, first Tuesday Kilmer K 
Hile secretary, Oliver Building, Pitts- 
burgh, Penn 


Rochester Society of Technical Drafts- 
met Monthly meeting, last Thursday © 
lL. Angevine, Jr., secretary, 857 Genesee St., 
hRtiochester, N 3 

Superintendents’ and Foremen’'s Club of 
Cleveland Monthly meeting, third Satur 
day Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio 


Western Society of Engineers, Chicago, 
Tl! Regular meeting first Wednesday 
evening of each month, except July and 
August ke. N. Layfield, secretary, 1785 
Monadnock Block, Chicago, Il 


Philadelphia Foundrymen's Association 
Meetings, first Wednesday of each month 
Manufacturers’ Club, Philadelphia, Penn 
Howard Evans, secretary, Pier 45 North 
Philadelphia, Penn 


Technical League of America Regular 
meeting, second Friday of each month 
Oscar S. Teale, secretary, 35 Broadway) 
New York City 


The American and Canadian engineers 
and architects of Norwegian birth and de- 
scent will hold an informal congress and 
reunion at the Chicago Norske Klub, Logan 

] ‘ 
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Square, Chicago, I11., Sept. 27 to 29, 191 
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: | Mechanical Equipment of a 
Hawaiian Sugar Plantation | 
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HE chief industry of the Hawaiian Islands, as has 
been pointed out in other articles, is the produc- 
tion of cane sugar, the total value of this com- 
modity for last year approximating closely $60,000,000. 
There are on the Islands of Hawaii, Maui, Oahu and 
Kauai some 50 or more sugar plantations, all of them, 
with two or three exceptions, operating their own mills. 
These plantations range in area up to over 30,000 acres, 
with, in some instances, 10,000 to 15,000 acres under 
cultivation, and employ as many as 3000 workmen. 
The variety of work and the extent of the operations 
conducted on some of the plantations and in their 
mills can hardly be appreciated without a personal visit 
to the district. It is believed, however that an article 
dealing with important features of some of these planta- 
tions and mills may arouse the interest of engineers and 
be of real service to machinery builders in pointing out 
the extensive application of mechanical equipment in a 
field so little known to manufacturers in general. 
Some of these plantations and mills are within a few 
miles of the City of Honolulu, and one, the Ewa planta- 
tion, about 18 miles out, has one of the largest sugar 
mills in the world. This mill is equipped with up-to-date 


machinery in every department. As in the cases of 
various other establishments on the island, there is 
much auxiliary apparatus in the way of irrigating 
pumps, plantation locomotives, cars and other equip 
ment essential to the satisfactory operation of big sugar 
factories. 

In this connection it is of interest to mention that on 
the Ewa plantation the irrigation system alone is val 
ued at $850,000 and consists of eight pumping stations, 
in which are installed 12 pumping engines that suppl) 
91 million gallons of water daily to the cane fields. The 
immensity of these figures can best be appreciated by 
comparison with the water-supply of some great city 
like New York, which consumes daily 500 million gal- 
lons. These figures show that the one plantation at 
Ewa uses in irrigation practically one-fifth as much 
water as is required by the 5,000,000 residents of New 
York City. 

There are 30 miles of permanent track about the 
plantation and 8 miles of portable track. In the line 
of rolling stock for handling cane between plantation 
and mills there are six Baldwin locomotives and 600 


cane cars of five tons’ capacity, besides a number of 

















FIGS. 3 AND 4 4 MODERN SUGAR-MILL PI 
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regular flat-cars. In addition to the railroad equipment, 
nearly 150 horses and mules are used about the planta- 
tion. The Ewa plantation has nearly 8000 acres of 
growing cane, and the crop for 1914 amounted to 31,500 
tons. 

While the above data relating to irrigation, rolling 
stock and the like apply particularly to the Ewa planta- 
tion, there are numerous other mills with plantation 
equipment along similar lines, each plantation having its 
own problems of irrigation, transportation facilities for 
crops, accommodations for the housing of employees 
and other features to keep under consideration. The 














equipment in the line of implements for preparing soil, 
planting and harvesting is always of great importance; 
and as will be understood, the managers have to super- 
vise not only the production of the raw material—that 


is, the growing of the cane—but also the manufacture 
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of the commodity, raw sugar, in the mills. It is diffi- 
cult at the moment to recali other industries where raw 
material and the manufactured product are turned out. 
Most of the mills about the islands have their own ma- 
chine shops for making repairs to the equipment and 














FIGS. 7 TO 9. SEVERAL VIEWS IN THE SUGAR MILL 
for doing medium-sized and small jobs of all kinds that 
may be required in the conduct of the business. Many 
of them have also special facilities for truing up rolls 
and doing other heavy work that would cause a serious 
delay in the mill if it could not be attended to on the 
spot. A few illustrations showing the character of the 
equipment installed in such factories and the method 
of handling the cane in and out of the plant may be 
of interest at this time. 

These sugar plantations, employing as they do several 
thousands of people, constitute industrial communities 
of themselves and are often located directly on the main 
railroad line with a station on the premises, as shown 
by Fig. 1. 

A typical sugar mill of modern design is illustrated 
in Fig. 2, this view showing a great number of cane 
ears in front of the building and a large quantity of 

















July 12, 1917 AMERICAN 
cane alongside the plantation tracks. Ordinarily, these 
buildings are constructed with a steel skeleton and 


covered in with corrugated metal. There are big moni- 
tors running the full length of the roofs, with many 


skylights, windows and doors in the walls of the build- 

















PLANTATION LOCOMOTIVE AND SUGAR-CANE CAR 
installed the 


provid? 


ing. The adjoining sheds, in which are 
repair shops, power plant, stock racks, 
ample storage facilities for more or less of the equip- 


etc., 


ment and are so constructed as to have liberal door- 
ways and openings on all sides. Frequently, they are 
covered principally with a roof only, as in Fig. 3, to 


give the freest possible circulation of air. 
A big sugar mill under process of erection is shown 


in Fig. 4, which illustrates clearly the type of construc- 


MACHINIST 17 


driven mechanism at the rear bundles 


from the car on a 
the « 


end to pull the 


of cane sloping platform in front, 


from which surface ane slides onto a traveling 


con 


veyor that carries it upward into the mill proper, where 
it shoots down into the crushing rolls 

The other type of unloader, illustrated in Fig. 8, 
suspended from the roof chords and carries a seri 
of traveling chain belts with forks spaced about a fo 
and a half apart. As they travel toward the center 
the building and over the conveying belt, they drag tl 
cane from the cars and drop it onto the conveyor. Thi 


view shows two of these unloaders at work 
sides of the building, there being two tracks for the car 


from the 


Opposit ’ 


as drawn in plantation. 


CANE-CRUSHING MILI 


Fig. 9 shows the cane coming down an inclined chute 
and into the sugar mill proper. 
the corrugated rolls at the head of the machine, at which 
point the material is broken up preparatory to feedings 
through the sets of grooved rolls 


The cane passes through 


mounted horizontally 


along the frame of the machine. Between these rolls 
the juice is squeezed from the cane. The crushed cane 
coming from the machine is called “bagasse.” While 


still in the moist condition in which it comes through 
the final set of rolls, it is shot down into the boiler 
and used to feed the furnace fires. 


room 


Another view of the mill in operation is seen in Fig 


10, which shows the crushing rolls from the ends and 
also clearly represents the bagasse on the inclined 
chutes from which it feeds between the sets of roll 


Both illustrations, Figs. 9 and 10, give an excellent idea 





tion and shows the method of installing much of the 
heavier equipment before the steel- 
work is closed in at sides and ends. 


In this view, on the second floor of the 
structure will be noticed a battery of 
cylindrical tanks, which 
known as crystallizers. These recep- 
tacles often range up to 8 ft. or more 
in diameter by 20 ft. in length. They 
are provided in each instance with 
a long horizontal shaft, carrying 
blades or vanes that are revolved by 
worm gearing at the end of the shaft 
and keep the syrup in motion to 
hasten the process of evaporation and 
the crystallization of the sugar. A 
characteristic growth of cane is illus- 
trated in Fig. 5. In the Hawaiian 
Islands, sugar cane frequently reaches 
the height of fully 12 ft., and some of 
the stalks in this view easily measure 
that height. The cane, after cutting 
and stripping, is loaded on the planta- 
tion cars and hauled into the mills, as 
in Fig. 2. One of the usual types of 


large are 








ty an 


Bis ae 
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locomotive and a car shown in 
Fig. 6. The appearance of the loaded FIG 
cars as they are pushed into the 
tory is shown in Figs. 7 and 8, 
sented two kinds of cane unloader. 
The first of these, a Wicks machine, 
outrigger or arm pivoted and balanced at one end, while 
or working, the 
power- 


are 


fac- 


where are also repre- 
consists of an 


end extends out over 


the projecting, 
loaded cars. 


A vertical fork is operated by 


BAGASSE’ 


PROVIDES EXCELLENT FUEL AT LOW COST 


of the massive construction of the mill equipment, from 


the big Corliss engine that furnishes the power to the 


great broadfaced driving gears and heavy crushing 
rolls. 

A general view of the boiler room is given in Fig. 11 
which shows a series of sharply inclined steel chute 
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down which the bagasse slides to the floor plate in front 
of the furnaces. From this point it is shoveled into the 
fires. 

Reference has already been made to the big crystal- 
lizing tanks on the upper floor of the sugar factory. A 
In this 
view are shown clearly the worm gearing and driving 
shaft by which the inside of the crystallizer 
shells kept continually in motion. As 
comes from the roller mill, it passes through the proc- 


esses of 


battery of such equipment is seen in Fig. 12. 


blades 
are the juice 
purification, which separates the clear liquor, 
and then through an evaporation process, which con- 
centrates it into a syrup. In the crystallizers shown 
the process of evaporation is continued during the form- 


ing of the sugar crystals. From these crystallizers it 





MACHINIST 





Vol. 47, No. 2 





here. A premature beginning may result in an en- 
counter with conditions which will mean an entire re- 
vamping of the whole scheme—conditions which would 
have been determined and provided for had sufficient 
time given for planning and making 
schedules complete in every detail from start to finish. 

It is quite essential that an organization for the 
manufacture of built around a nucleus 
of men who have had experience either in munition 
making or in work of an allied character. With such 
a group as a basis, it is comparatively easy to place 


been careful 


munitions be 


new men and ramify the organization into the various 
departments and divisions, each properly correlated. 
The work to be accomplished is first revealed by the 


specifications submitted. Conferences between the engi- 
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goes to the centrifugals and through several more proc 
esses of purification preliminary to being sacked for 
shipment. 

To keep the entire equipment of the sugar mill in 
proper running order requires a broad experience upon 
the part of the engineer in charge. The repair work 
alone in connection with the operations of a good-sized 
factory makes necessary the employment of a consider- 
able number of skilled men. 


Organizing for Munitions Manufacture 


The following extracts are taken from a paper read 
at the spring meeting of the American Society of Me- 
chanical Engineers by Arthur L. Humphrey: 

The task of organizing a plant to undertake the manu- 
facture of munitions is one of many factors. In fact 
organizing involves all of the items in the general list: 
Specifications, materials, designing, limits, gages, in- 
The general success of the undertaking 
the the working 
organization, upon the installation of 
adequate machines and other tools, and upon the care- 
ful planning of the work, which is not limited to that 


specting, etc. 


is dependent upon perfection of 


selection and 


within the shop alone, but involves a consideration of 
the market, the purchase and delivery of supplies. 
The financing accomplished, the task of organizing 
next in order. Their work done, the financial 
the undertaking 
their failure to understand 


comes 
backers of 
deliveries 
the 
organizing, and a is the result of 
time allowed the working 
ganization, equipping for and planning the work. Haste 
makes waste in most affairs and it is not the exception 


become impatient to see 
made because of 
problems in the task of 


insufficient 


mechanical and human 


loss 


net 


being for perfecting or- 
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neers and shop foremen should be held at frequent 
intervals as the planning and scheduling progress in 
accordance with the results demanded by the specifi- 
cations, and the whole problem should in this way be 
thoroughly “‘threshed over.” 

This problem of organizing is closely bound up with 
that of equipment. The condition of the machinery 
market and the urgency of the contract will determine 
largely the type of machines installed. In every case, 
where possible, automatic or semi-automatic machines 
should be given preference in order to get maximum 
accuracy with a minimum skill requirement on the part 
of the operators. This reduces materially the losses 
due to error of the individual. 

Great emphasis must be placed on the necessity for 
a well-organized and well-equipped toolroom. It is of 
paramount importance to have an unstinted supply of 
gages, jigs, machine fixtures and other special tools, 
for needed in great the manu- 
facture of munitions. They are, in fact, indispensable 
to the successful quantity production of accurate work. 

Also, upon the inspection department will depend the 
proper utilization of the gages supplied by the tool- 
room—in other words, the inspection department and 
the toolroom are links in the same highly important 
inspection 


these are number in 


chain of accuracy. A carefully organized 
force must check the product not only at the end, but 
at each successive stage of manufacture. The product 
for variations in dimensions 


The 
personnel of the inspection force is of the utmost.im- 


must be checked not only 
but for chemical and physical properties as well. 


portance, for it is quite unwise to give the power of 
rejection to a group of uniformed inspectors who are 
lacking in judgment. And if power to reject be with- 
held, the inspection force might well be entirely dis- 
pensed with. 
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Effect of Countershaft Speed Ratio on 
Power and Torque 


By A. LEWIS JENKINS 


Associate Professor of Mec 





SYNOPSIS 
of 
ratios and cone-pulley ratios for a cone-driven 


-A study of two different com- 


binations countershaft speeds, back-gear 


worked out for each 


belt 


is 
the 
powers and spindle torques. 


machine. An example 


combination, showing speeds, horse- 





N THE operation of cone-driven machines the con 

secutive spindle speeds may be obtained in a number 

of different ways by effecting various combinations 
of countershaft speeds, back-gear ratios and cone-pulley 
ratios. Of the many possible ways there are two in 
use which require different cone-pulley ratios and ratios 
of countershaft speeds, and these are as follows: 

Case I—The consecutive spindle speeds are obtained 
by first using the slow countershaft speed, the largest 
back gear and the belt on the largest step of the head 
cone, which gives the first cone-pulley ratio. The change 
from the first (slowest) to the second spindle speed is 
accomplished by merely changing the countershaft speed 
from the slow to the fast. In changing from the sec- 
ond to the third speed it is necessary to change the belt 
from the first to the second step on the head cone and 
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FIG. 1 LAYOUT OF COUNTERSHAFT AND HEAD 


change the countershaft speed from fast to slow. The 
fourth speed is then obtained by merely changing the 
countershaft- speed from slow to fast. This alternate 
employment of the countershaft 
throughout the cone-pulley ratios for each set of back 
On going from the lowest to the highest spindle 


speeds is followed 
gears. 
speed on the machine it is only necessary to throw in 
each back gear’ once, all the speeds obtainable 
through any back-gear ratio are consecutive. 

It is necessary to change the countershaft speed to 
change from any spindle speed to the next higher or 
next lower, and it is an even chance that the belt wil! 
have to be shifted also, 


as 





ANeines 


ring University of Cincinnati 


Case I] 
the same way as in Case 1; but the countershaft speeds 
The 
spindle speed is obtained by using the slowest counter 
In 
changing from the first to the second spindle speed and 


In this case the back-gear ratios are used in 


and steps on the cones are not. slowest, or first, 


shaft speed and the largest step on the head cone 
necessary to shift 


If 
three steps on the cone, the fourth speed is obtained 


from the second to the third it is only 
the belt from one step to the next. there are onl) 
by using the fast countershaft speed with the belt on 
The fift 
using the second and 
the fast 
It is seen that this necessitates less changing of 


the largest step of the head cone. h and sixth 
spindle speeds are obtained by 
third 


speed. 


cone-pulley ratios with countershaft 
the countershaft speed and the same number of changes 
of the belt in 


speeds. 


producing all the consecutive spindle 

The first three spindle speeds are obtained with the 
slow countershaft speed and the second three with the 
fast 


speed there are always three consecutive spindle speed 


countershaft speed, and for each countershaft 


available. 


NOMENCLATURI SPEEDS AND RATIOS 


In Tables I and II and in Fig. 
clature is used: 


OF 


1 the following nomen 


a,b, c,d = Consecutive spindle speeds in revolutions 
per minute, a being the first, or slowest, 
speed ; 

Constant multiplier in the geometric series 
f spindle speeds; 
A Second gear reduction, or the reciproca: 
if the second back-gear ratio n m 
) H ’ 
when H, K, Q and N denote numbers of 
teeth or diameters of gears; 
B First gear reduction, or reciprocal of the 
M _K 
back-gear ratio 7, H? 
F Fast countershaft speed in revolutions per 
minute; 
S Slow countershaft speed in revolutions per 


minute; 
D D dD 
oo and d 
The slowest speed, with the second back gear in 
q or 1BS. The symbol 1BS signifies that this speed i: 
obtained through the use of the first cone-pulley ratio 
D M Kk 
4 the first back-gear reduction L H 
countershaft speed; or 
— ee ee ; 
a Se 


This system of designating speeds 


(1),. CZ), CS) Cone-pulley ratios 


and the slow 


to Carl G. 
Although 


for the ratios ma 


is due 
Barth and has been adopted to some extent. 


the use of numbers (1), (2) and (3) 
first 


advantage 


of their nu 
letters is 


on account 


be somewhat confusing at 


merical significance, their over 
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This the numerals 


3 to designate the position of the 


ly appreciated system uses 


helt on the cones: the letter :. RB. ( represent 
the gear reductions, including the back gears and any 


such as the bevel gears on a vertical drill- 


other rears, 


ing machine; and F and S are the fast and slow counter- 
haft speeds. 
BACK-GEAR RATIO: 
For either case the first back-gear ratio is found by 


dividing anv value of the second column by the corre 


sponding value in the third column in either Table | 
“or BE a) ; l 
or Table Il, such a - ._ from which B 
lk (1) r 
; LAF ar l 
on ne and A 
l/ ar r 
CONE-PULLEY RATIOS FOR DUPLICATE CONES 
sa D 
Case I—The cone-pulley ratio (1) is the re 
: d 
— | 
iprocal of the cone-pulley ratio (3) y and for 
{ 


duplicate cones d’ D’”’ and d’”’ D’; hence, the ratio 


of these ratios 


DD 
(3) d D 
(1) D \ 4 (3) 
ilso 
q AS ar 
” LS a) 
ine 
(33) = 
(1) 9) 
or 
| 
(2) _ (1) — 
(4) ) 
Hence, the cone-pulley ratios for this cone are 
»“e 
(1) » €é) l, and >) re 
Case [I—In this case 
() ar'* 
n l a) 
and 
{ } 
(1) } (3) 
and for duplicate cones (3) r. Hence, for this case 
; 
the cone-pulley ratios are (1) , (2) l, and (3) 
} 

From this it is seen that in a given range of spindle 
peeds the value of r is the same for both cases, but the 
me-pulley ratios in Case I are greater than those in 

e Il. 

COUNTERSHAFT SPEEDS 
The ratio of countershaft speeds in Case I is r, and 
ase ll it is y. Changing from the slow to the fast 
shaft speed in Case IT increases the cutting speed 
n int equal to 7’; and when r V 2, then r 
V8 1.68, or an increase in cutting speed of 68 per 
cent. If a roughing cut is taken with the slow counter 


shaft speed, this enables the operator to change from 
the roughing to the finishing speed by merely changing 
the countershaft speed. 








No. 2 
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The solution of a numerical example follows: What 
should be the back-gear, cone-pulley and countershaft- 
speed ratios for a machine having three steps on the 
The diam- 





cone pulley and two back-gear reductions? 
eter of the largest step is 12 in. The range of speeds is 
13.5 to 256. The value of the constant multiplier in the 


geometric series is 


256 
(sax) (19) 1.1892 = 2! 
Case I—For Case I the cone-pulley ratios for dupli- 
l l l 
cate cones are (1) 2 D Lal (2) 1, and 
. ) | 
3) 1.41. For duplicate cones d nik i es d’ 
; 12 " ‘. / d 
12 in., D 141 8.5 in., and d » 
1Z 8.5 


10.25 in. 
Hence, the diameters of steps on both cone pulleys are 


12 in., 10.25 in. and 8.5 in. The back-gear ratios are 





I l l l 
A ? (2+) 2 8 
: | l l 
aed 2 2.83 
The slowest countershaft speed is 
13.5 13.5 13 14 8 152 
()A 1 1 tities 
1.41 S 
The fastest countershaft speed is 
} . 256 256 | 
’ 8 
(3) 1.4] , 
Case Il—In Case II the cone-pulley ratios for dupli- 
l ] 
cate cones are (1) . CB) b (3) 1.189. 
r 1.189 
D l ail ; aa 7 12 
Hence, y 1189" D d 12 in., and D 1189 
d d 12 10.1 
10.1: d” ee . 11.05”, or the 


diameters of the steps on the cones are 12 in., 11.05 in 


and 10.1 in. The back-gear ratios are the same as for 


1 
Case I, A fand B a 
b.0e 
The slow countershaft speed is 
S = 128 
l l - 
1.189 8 


The fastest countershaft speed is 


56 
,’ = O10 
1.189 215 
If it should be desirable to have S 152 for this case 
ro 


IS 


128 


also, then F 215 1.189 215 255, ana 


the cone-pulley ratios becom and 1. If the 


‘ l l 
1.41’ 1.189 
large step on the head cone remains unchanged, the 





diameters of steps on the countershaft cone are 10.25 





in., 9.375 in. and 8.5 in.; and the diameters of the steps 
on the head cone are 12 in., 11.125 in and 10.25 in. The 
larger instead of 






countershaft cone may be made 
than the head cone, if it 
slower countershaft speeds. 

Table III shows the belt speed in feet per minute 
horsepower and torques available for each speed for 


The friction of the back gears was neglected 





smaller is desirable to have 










both cases. 
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It is seen that the 


in computing the power and torques. 
speed of the belt on the cones in Case II is greater for 
spindle speeds obtained by the fast countershaft speed 
and less for those obtained by the slow countershaft 
speed, except when the belt is on the largest step of the 


TABLE I. SPEEDS ARRANGED FOR CASE I* 

i 1 AS a g 1 BS ar? n 1S 

b 1 AF ar h | BF ar? n 1] 

‘ 2 AS ir? i 2 Bs ar’ 28 

d 2 AF ir® } 2 BF ur® p 21 

f 3 AS ar I 3 BS yr q 3s 

f 3 APF ar5 | 3 BF er? 3 | 

* The consecutive speeds are obtained by alternating the counters! peeda 

The back-gear ratios are A l/r*? and B 1/r® When duplhi ‘ 
used, the cone-pulley ratios ar ] 1/r?, (2) =] and (3) =1 and P 


countershaft speeds is F/S 


head cone. At first glance, Case II give 
greater powers and torques for all speeds except three, 
but the fact that this is not true is shown by the graphs 


in Figs. 2 and 3. For the spindle speeds of 13.5, 38 and 


seems to 


108 r.p.m. the torques and also the powers are the 
5€ 
~ 128 ‘ 
& 108 -* 
D ) ° 
= I 
¥ 538 } = 
% 453—_++—+o 
ir 36.0 — 
e 320— } " 
S 269 . 
aq 226 - 
D 100 " 
160 » 
135 40 -—— - = 
| 
é 3 + 
Horse Power 
FIG HORSEPOWER GRAPH 
O indicates Case I, X indicates Case IT 
same for both cases, but for spindle speeds 16, 19, 45.5, 


53.8, 128 and 152 r.p.m. the powers and torques are less 
for Case II than for Case I. Hence, the effect of using 


TABLE Il. SPEEDS ARRANGED FOR CASI I 

'1AS ea g 1 BS 6 > 
b 2A8 ar ! ? BS s 
p 3 AS ar i 3 BS 
1 1 Al ur 1 BI } 1] 

2 Al ir*® 2 BI 21 
t 3 Al > BI ’ | 

Che nsecut is a l 
th low and ther the fas ! } 
\ ‘Zand B | I lupl ! 
2) l 1 ¢3) r rt i F/s 

rABLE Ill COMPARISONS OF POWERS AND TOR ES I 
CASES I AND IL FOR DUPLICATE CONES 

Spindle Belt Speeds, Hp. with 200-Ib 
Speeds, Ft. per Mir Belt Pull y le T 
R.P.M Case I Case Il Ca I ( ell ( el ( 
13.5 338 338 2 05 2 05 800 0 5 ) 
16 0 403 370 2 44 2 24 R00 0 7 ) 
19 0 408 402 2? 47 2 44 684 0 673 0 
22 6 485 568 2 94 3 44 684 0 800 0 
26.9 477 622 2 89 wi. 66 0 7 } 
32 0 968 676 3 44 4 10 65 O ‘ ) 
38 0 338 338 205 2 05 123 0 83 0 
45 3 403 370 2 44 2 24 83 0 0 
3 8 408 402 2 47 2 44 4? 0 g 0 
64 0 485 68 2 94 44 242 0 R360 
76 1 477 622 2 49 77 200 0 ? 0 
90 5 568 676 3 44 410 200 0 ) 
108 0 338 338 2 05 > O5 190 O 0 
128 0 403 370 > 44 » 24 190 0 » i) 
152 0 408 402 2? 47 2 44 85 5 R4 2 
181.0 485 68 2 94 3 44 R55 ) 
215.0 477 622 2 89 3 77 70 8 ) 
256.0 568 676 3 44 4 10 70 8 g4 


the countershaft speeds as in Case II is to decrease the 
small and increase the large powers and torques. 

Since the steps on the cones are more nearly the same 
diameters, it might appear that the powers are more 
nearly equal, and Case II more nearly approximates a 








MACHINIST 51 


but owing to the differ 
ence in countershaft speeds the reverse is actually true 


single-pulley drive than Case I; 


There is a greater variation in power, and the increase 
is at the speeds that usually have an excess of power in 
The increases in powers and torques are needed 
the 
power on the high speeds might be utilized in some in 


Case I. 
for the slower speeds. It is true that increase in 
stances; but as a general proposition it is apparently in 
the the 
higher speeds at the expense of the powers and torques 


advisable to increase powers and torques for 


for the lower speeds. 
The greatest objection to the use of Case II occurs 


the countershaft 
for 


when only one of speeds is used or 


when one is used reverse. If the higher counter 
shaft speed is reversed, then the forward spindle speeds 
through the the 


speed are only those involving S in Table II. 


countershaft 
This di- 


vides the speeds into three groups of three speeds each; 


obtainable use of slow 


the speeds in each group are in geometrical series with 
the r the 


highest speed in one group to the lowest speed in the 


a constant multiplier equal to r, and atio of 


next group is 7’, thus making two large gaps in the 
e r 

a 
. t 
S 538 
a 
oy 
rr a 
“ ' 
Ss 60 
t 
Q cct 
W ja 

it 

135 - ‘ 

Ln 
ie 
Torause j eet 
il mQ GRAPH 
O ind ( ba ( I 


series and omitting the three high 


of spindle speeds 


} 


est. Instead of range of 13.5 to 256 it 


covering the 
the use of a single 
the 


geometric 


covers only 13.5 to 152. In Case | 


countershaft speed only decreases range by one 


series 


spindle speed, and the speeds are in a 


having a constant multiplier equal to r° instead of r. 


Gages and Small Tools 


The following abstracts are from a paper read at the 
spring meeting of the American Society of Mechanical 


Engineers, by Frank O. Wells: 


Of first importance in the manufacture of rifles, 
guns and munitions of war are gages. There are man} 
types of gages, but the one used in the manufacture 


Whatever 
able to measure accurately 


slight 


of munitions is the dimension or limit gage. 
instrument is used must be 
and rapidly, and must also be durable, as very 
wear will destroy the 


It has 


article we can make it. 


accuracy. 
that if 
The difficulty lies not in 


measure an 
the 


ind our greatest obstac le 


been well said we can 


making, but in the measuring; 


element. 


in exact measurement is the human 
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In olden times the human element was the controlling 
Work was done in very small 
Some work 


factor in all operations. 
quantities and interchangeable. 
was good and some was poor, all depending on the 
To meet the demand of the present 


was not 


man who did it. 


day, we must have progressive manufacturing, where 
each man has only a small part of the work, and 
that part must be done by an ordinary workman. All 


this calls for a method of measurement different from 
that wanted one piece, now 
we alike and each one 
This is easily accom- 


formerly used. Then we 


thousands of pieces, all 
an exact duplicate of the other. 

plished by our printed instructions and gages, and with 
number of factories making 


want 


a large 


be 100 per cent. good, and also 


these we can start 
war materials that will 


standardize the cost of production. 


QUESTION OF GAGES IMPORTANT 


Improperly designed gages cause poor work and a 


lack of interchangeability, making the cost of produc- 
tion and the cost of assembling greater. Our Govern- 
ment should take advantage of the knowledge of this 


fact, obtained at such great cost in the present war, and 
should standardize all its operations, gages and meas- 
uring tools, so as to avoid a repetition of mistakes of 
this kind. 

The should have, first of all, its blue- 
prints prepared indicating the proper tolerances per- 
The sequence of 


Government 


fected by tests and careful practice. 
operations and the time taken to do the work should 
perfected and put in printed form with the 
necessary illustrations showing the set-up, as well as 
the best way to handle the work, both in the operation 
This would enable all factories to stand- 


also be 


and gaging. 
ardize their productions. 

The importance of the best methods of measuring 
is illustrated in a report from the U. S. Ordnance De- 
the statement is made that the 
cost of inspection is from 10 to 12 per cent. of the 
total cost of manufacturing. These are startling figures 
and indicate that the proper gaging methods had not 


partment, in which 


been used. 
OUTPUT OF GOVERNMENT ARSENALS 


The output of the U. S. Government arsenals for 
the vear 1915 was $11,284,113.95; for the year 1916, 
$9,471,300. It has been estimated on good authority 
that this could have been increased at least 50 per cent. 
without increasing the size of the plants, by having 
a larger supply of gages and tools. The cost of such 
tools and gages is estimated at 20 per cent. of the 
total cost of the plant, which shows conclusively the 
need of gages and small tools. 

Few people realize that our Springfield rifle has more 
than parts and requires 1400 distinct 
factory operations. To produce 1,000,000 rifles requires 
$360,000 worth of gages for the original equipment, 
while renewals cost $400,000, making a total of $760,- 
000. Each 1000 rifles made require 4800 gages. The 
renewal of the about 50c. per gun. To 
make 10,000,000 rifles in 200 days requires at least 
more arsenals than we now have. The war mate- 
rial talked is ammunition, of which our 
Government uses about 17 sizes at present. The cost, 
used in the making of 


one hundred 


gages costs 


SIxty 


most about 


including the upkeep of gages, 
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1000 rounds of ammunition per day, with a steady 
production for 200 days, is at least $2,225,000. These 
figures have been carefully worked out by makers well 
versed in the manufacture of gages for ammunition. 
It has been estimated by good authority that we should 
be able to make at least 200,000 rounds per day. The 
vast importance of the whole gage question can be 
realized. 

Of course, some ammunition have to be 
made in much larger quantities than others. Careful 
estimates show the special jigs and fixtures would cost 
nearly double what the gages would. So far, the paper 
has only touched on ammunitions and rifles. To have 
everything on hand necessary, the figures given have 
to be multiplied many times. 

There 3,500,000 people in Great 
Britain engaged in making munitions of war in over 
4500 factories. In doing this work to advantage, each 
workman should at least have $25 worth of gages, tools 
and fixtures. 

The majority of contracts taken for ammunition in 


sizes of 


are today some 


this country were taken by manufacturing organiza- 
tions without experience on war material, and the gages 
first designed were not the best possible to insure 


economical assembling of the parts, with the result 
that a great many rejections were inevitable during 
the first months after production was attempted. 


GAGES THE FIRST NECESSITY 


Our Government should provide itself with all the 
gages, tools, jigs and fixtures far in advance of any 
possible expectation of requirement; the cost is small 
compared with the results obtained. This is a very 
simple business proposition—what every efficient manu- 
facturing company would do. 

It is a very poor policy to cut down on the number 
It is far better te use every 
labor-saving device possible. All this means a saving 
in high-priced labor, and this is very important in 
time of need when we cannot get the necessary skilled 
labor. 

It is considered the best practice in manufacturing to 
put the thought and money not so much in the large 
machinery as in the small tools. The most important 
of all are the gages, and these must be so designed as 
not to have any guesswork about it. We must know 
that every part is machined right. We must be able 
to say, “We know this is right,” and not say, “I guess 
we are right.” 

To most people gages seem of small importance, but 
this paper endeavors to show that they are quite the 


of gages and small tools. 


reverse of this. 


Graduations on Feed Dials 


By WILLIAM S. ROWELL 


teplying to your question on page 378, Vol. 46, re- 
garding graduations on feed dials, let me say that prob- 
ably the graduated feed collars are made so that one line 
of the graduated circle indicates 0.002 in. advance of 
the cutting tool. This arrangement was adopted be- 
cause the collars are usually so small in diameter as to 
preclude anything finer—when there is plenty of room 
for larger collars. 




















1917 AMERICAN 


July 12, 


if Ty Tit . WH ny 7 ry ni 1 Wh Th rey SALAAATAALLI 7 YT ' 7 
SOUTTTTTTITFTTTTTTT TAIT TTTTATTETATTETAT VET OPA OTPE OTN TTT ET ETT OTT OT TT ET TTT TTT ETT PPPS PTT THTTTTVT TTT ETET ET TETTT TTT E TATE TT TEDL TEL TTP PEELE EDT EET TEE PEPE EDD PE MADAM ADLLAA LLAMA 








MACHINIST 


| 
w 





’ 





UMM ADV MD 








= 
= 
zm 





anama Canal Boiler Shops at Balboa 
-By Frank A. Stanley-~ 


AU eed ed aS 





SYNOPSIS — Boiler and structural work in 
the Canal Zone are important items cared for in 
the shop described in this article. A special ma- 
chine for tumbling and cleaning boiler flues, a 
swager for welding on new flue ends, and a home- 
made flue trimmer are among the machines pre- 


sented herewith. 





NE of the largest of the structures forming the 

permanent group of shops at the Pacific entrance 

to the Panama Canal is that containing the boiler 
and shipfitters’ shops at Balboa. 

A general view of the interior of this shop is illus- 
trated in the headpiece. This shows the south end of 
the main aisle, which has a total length of 358 ft. 8 in. 
The high sec- 
tion of the shop 
is 61 ft. in width, 
and the lean-tos 
on the east 
west sides are 29 
and 40 ft. wide re- 
spectively. The 
overhead  travel- 





—— 
TY COE 
on 


and 


ing crane shown 
in the illustration 
is one of two that 
serve this section 
of the shop, these 
having capacities 
of 60 and 20 tons 
respectively. It 
will be noticed . 
that the various FIG. 1. FOUNDATION 


FOR 








\-TON 








JUL iy 

















ESTISSERSTEIISSTSIESSTSSSEEEETIONT 


Lisi bitiiis 


punching and shearing machines are located near the 
south end of the structure that north of 
them are the pneumatic riveters, plate-bending rolls, 
rolls individual 
The toolroom is located near the center 


and 


etc. The punches, shears and have 
motor drives. 
of the shop in the east lean-to, and at the northern end 
of this same section are the plate and angle furnaces, 
flange fires, flanging clamps and the like. In the south 
the installed the flue-repairiny 
equipment. 
placed on the columns, for serving all the heavy ma- 
chines, each of these cranes having a pneumatic hoist 


end of same aisle is 


It will be seen that individual jib cranes are 


carried on a trolley on the arm. 

In addition to boiler work, repairing and overhauling 
structural work of all kinds are handled in this shop; also 
plate work and various parts such as dredge dippers and 
buckets. Steel and other units the 
dredging fleet are 
built 
hauled here when 


pontoons from 


TS ae and over 


€X%> 

required. For 
welding, which is 
carried on ex 
tensively, there is 
an adequate elec 
tric 
equipment of the 


welding 


portable type, and 


this is moved to 
any place where 
required, either 


inside or outside 
the plant. There 





— = is also an oOxy- 
SSE acetylene welding 
HYDRAULIC BENDING MACHINE and cutting ap- 
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paratus, gas for which is generated in a special building draulic bending machine, which is carried down about 
located immediately adjacent to the boiler shops. 4 ft. below the surface to earth sufficiently firm to sup- 

As may be supposed, there is a great deal of acetylene port the machine. The bottom slab of this foundation 
cutting and welding to be done, not only in the shops, is strongly reinforced with steel rails placed at intervals 
but also along the Canal Zone, and the generating plant of about 18 in., and the outside and central piers are 
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FE REPAIRED IN THE BOILER SHOP AN IMPORTANT ITEM OF 





AND 3 DREDGE DIPPERS 
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FIGS 













poured in heavy section. 





supplies the oxygen and acetylene in cvlinders, which In certain other cases the 
are carried to any point where operations are necessary. foundations for heavy equipment in this department 

The structural features of the boiler shop are quite’ consist of concrete piers carried down to bedrock, while 
similar to those already described in connection with others rest on piles. 



















other buildings in the group. The leading illustration As already indicated, boiler work constitutes only a 
shows distinctly the movable metal louvers, the rolling part of the overhauling done in this shop. There is per- 
steel doors, the heavy column and craneway construc- haps more of interest to be seen here in connection with 
r 7 a se ek ST i li OE Mateo” a IE op 
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FIG. 4. THIS APPARATUS TUMBLES THE BOILER FLUES FIG. 5. FLUE-WELDING MACHINE (LEFT) AND 
AND CLEANS THEM FLUE TRIMMER (RIGHT) 
tion, the arrangement of jib cranes and other matters the upkeep of dredging and other equipment. Fig. 2, 
of importance. for example, shows a big dredge bucket which has just 





A number of the machines require substantial founda- been repaired and put in condition for service by the 
tions, and an interesting illustration of a concrete pier replacement of the shell plates constituting the bucket 
which is typical of the foundations for machinery in the proper. A fair idea of the size of this part can be gath- 
east aisle of the boiler shop is shown in Fig. 1. The ered from a comparison of the bucket with the shop 
photograph represents the foundation for a 100-ton hy- equipment clongside. 
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A dredge dipper repaired for service can be seen in 
the center of the view, Fig. 3, and to the right is shown 
the new shell for another dipper of similar size, ready 
to be riveted for receiving the steel supporting members, 
trunnions, etc. 

Flue work is an important part of the repairs made 
in the boiler shop, and Fig. 4 shows a special machine 
for tumbling and cleaning flues. These are placed in 
bundles in the sprocket chains, which are shown drop- 
ping into the cleaning pit, and when the machine is set 
in motion the flues are kept rolling over and over in the 
bight of the chains until the power drive is thrown off. 
This machine was built at the shops and is operated by 
motor drive, power being carried through suitable gear- 
ing to the two main shafts across the top of the struc- 
ture, to which shafts are secured the two sets of sprock- 
ets over which the flue-tumbling chains are carried. 

Other home-made apparatus in this department is il- 
lustrated in Fig. 5. In this view the vertical machine to 
the left is a swager for welding on new ends, the dies 
for the operation showing clearly in the photograph. 
The oil heating forge for the work is shown in the center 
of the group. This forge has three openings at the 
front to receive as many tubes for the heating process. 
The horizontal machine at the right is a flue trimmer 
built up on an old lathe bed, with machining apparatus 
at the left end of the ways, while a suitable outboard 
support, not shown, is provided at the extreme right of 
the bed. 


Two More Thread-Measuring 
Instruments 
By FRED H. COLVIN 


The illustrations show two forms of thread- 
measuring gages that have been suggested by persons 
interested in this line of work and have been brought 
out after an examination of the gages illustrated on 
pages 1001 and 1002, Vol. 46, of the American Ma- 
chinist. They are numbered Figs. 10 and 11 so as 
to be continuous with the ones already illustrated. 

The instrument shown in Fig. 10 was designed and 
suggested by E. A. Darling, Hopedale, Mass., after be- 
coming acquainted with the plan of the A. S. M. E. com- 
mittee to show a triangular safety zone of tolerances 
which should include variations of both diameter and 
lead. There is a fixed measuring point A, an adjustable 
support B, which is locked by the knurled thumb-screw 
C. A movable point D multiplies the variation in lead 
and shows it by the graduations at the other end of the 
needle. 

The roll &, which bears in the thread on the other 
side of the screw being measured, shows the diameter. 
This is mounted in a bell crank, the other end F bear- 
ing on and actuating the segment G, which carries a 
triangle on its upper surface. This is shown enlarged 
in the section below. By graduating this triangle in 
accordance with predetermined tolerances, it is easy 
to see when the screw being measured falls outside of 
the amounts allowed. Too great a variation in diameter 
would move the triangle on G beyond the measuring 
edge, while too great variation in lead would throw the 
pointer of D outside of the triangle and reject the 
piece. 


more 
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the 
holds 


instrument is suggested by Test 
Department of the Pennsylvania R.R. the 
piece to be tested on centers A and B instead of sup 
This plan is followed in some 


second 


The 
and 


porting it from beneath. 
of the instruments used by the National Physical Lab 


mT 
ait 
baht UH 
FIG. 1] 


rWoO MORE 
INSTRUMENTS 


\D-MEASURING 


oratory of England. The measuring is done by the four 


dial gages: C, showing the root diameter; D, the out 
side diameter; EF, the pitch diameter; and F, the lead, 
in connection with the fixed point G. These gages are 
all mounted on slides for adjustment. 


Demagnetizing High-Speed Steel 
By C. J. 


CONVERSE 


An article on the subject of demagnetizing high- 
speed steel, on page 470, Vol. 46, has interested me. 

[It speaks of the trouble in getting magnetism from 
high-speed tools that have been ground on a grinder 
with a magnetic bed. Outside of using a demagnetizer 
the method employed is not mentioned. 

If the high-speed piece contains much magnetism, and 
it is only placed upon the demagnetizer, I doubt very 
much if all the magnetism will be drawn from it. 

A common method is to shift the piece back and forth 
across the holes. This will usually free the piece from 
magnetism, but I have known this to fail also. 

Another method is to take a piece of tissue paper and 
place it between the piece and the poles of the magnet 
Shift the piece back and forth across the holes and 
This will 
I am 


izer. 
thus draw the magnetism through the paper. 
take every trace of magnetism from the piece. 
speaking of high-speed steel and hope that this will be 
of benefit to some reader. 
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Reorganization of Industrial Processes 


After the War’ 


sy ROCKWOO 


General Electric C 


MONG the important world-wide changes that 
are bound to take place during the period of re- 
construction after the war is over and peace 

finally reéstablished, a readjustment of industrial meth- 

ods and practices, wider in its scope than anything that 
occur. This read- 
in- 


has yet been conceived, is likely to 
justment, which will include nearly all phases of 
dustrial undertaking from organization and plant con- 
struction down to the simplest mechanical process, will 
doubtless be as unique and revolutionary in some of its 
aspects as has been the great advancement in many 
things pertaining to engineering and manufacturing 
that has taken place during the two or three decades 
just passed. 

Among the more important phases of this readjust- 
ment that are worthy of our attention, several features 
stand out clearly as being of immediate and pressing 
value to both producer and consumer, and as meriting 
chief consideration among the developmental processes 
affecting the manufacturing side of industrial life that 
the new conditions will bring about. Briefly these are: 
Organization for more definite and specific purposes: 
building construction providing for unlimited expan- 
sion; greater concentration and segregation of manu- 
facture; elimination of the function of human labor 
and increase of mechanical performance; Government 
aid in the process of readjustment to the country’s 
needs. 

At the present time the human, mind cannot clearly 
conceive the magnitude of the work of reconstruction, 
the new activity of human endeavor and the amazing 
stride at which the rehabiliment of the world must go 
forward. These things will come upon us with a sud- 
denness and magnitude that will require the maximum 
of ingenuity and power to meet. 


ORGANIZATION FOR MORE DEFINITE AND SPECIFIC 
PURPOSES 

It has been the custom to some extent in past vears 
to build up factories and industries for the production 
of certain kinds of classes of apparatus as a finished 
product, without clearly defined plans of procedure in 
reference to the many integral parts of 
which the completed unit is composed. The production 
of automobiles, farm machinery, tools and 
many other kinds of product is this. 
The plan in the mind of the owner or manager hereto- 
fore has chiefly been to provide buildings sufficiently 


and varied 
machine 
illustrative of 


large in which to manufacture his product without 
careful preliminary analysis as to what portions or de- 
tails might be purchased in the open market or from 
other factories at a less cost than he could produce 
them. Even at the present time the manufacturer quite 
generally seeks to make all parts of apparatus, both 
He does this 
material cost 


large and small, within his own factory. 
with the conviction that the and 
in his own shop will be less than the outside purchase 


labor 
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Works 


price for the various elements required, and that an 
economy in production will be effected. Not infre- 
quently he overlooks the item of overhead expense, 
which he should add to his own labor and material in 
arriving at this conclusion, and that what he chiefiv 
saves is the producer’s profit, other things being equal. 

The manufacturer can sometimes produce the sepa- 
rate elements of a piece of apparatus for less than he 
can buy them in the open market. This is an often 
demonstrated platitude of business. But it is not al- 
Ways so, and in many instances is proved otherwise. 
Equipment and facilities for the production of small 
parts in quantities often enable the company engaged 
in this class of manufacture to offer its product at lower 
than the individual manufacturer, not so 
equipped, can produce them. Overhead expense _ in- 
volved in the exclusive production of this class of 
product is normally much lower than in the production 
complete of apparatus of uniformly greater bulk and 
weight, resulting in a distinct gain to the producer of 
the former class and, ultimately, to the buyer as well. 


prices 


ANALYSIS OF CONDITIONS NECESSARY 


It is evident that during the new period of recon- 
struction it will become increasingly desirable for ‘tthe 
individual manufacturer or corporation contemplating 
the founding of an industry to analyze carefully these 
most important phases of organization and to proceed 
with fully defined plans as to the specific purposes for 
which buildings can be erected and equipment pur- 
chased to secure the greatest economic advantage in 
production. The new problem before the industrial 
world is likely to be that of the establishment of fac- 
tories devoted to the assembly and sale of finished 
product and the establishment of other factories and 
foundries whose function is to feed these great assem- 
bly plants with the supply of castings and various de- 
tails incident to the production of the finished unit. 

And here the question may naturally be asked, Why 
should the manufacturer of the greater product under- 
take the production of the smaller details on a limited 
number of automatics, lathes or other machine tools 
(located in segregated sections or departments of his 
shop and often operated interruptedly and expensively), 
any more than he would engage in the production of 
the thousand and one small items of shop supplies that 
he normally uses and which he is accustomed to pur- 
chase in the open market? The concentration of pro- 
duction of small product in one or a limited number of 
factories offers the distinct advantage of large orders, 
continuous operation and other features not possible 
under the old plan. Under the new period of recon- 
struction it will be necessary to give consideration to a 
greater degree of diversification in industrial processes 
than we have been accustomed to contemplate in the 
past, in order to secure the largest economic advantage 
that the world-wide commercial readjustment will make 
both desirable and imperative. 
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It is evident that in building new industrial plants we 
must provide for a far greater expansion than ever be- 
fore in the history of industrial undertaking. Not only 
must the layout of the buildings provide for a large ex- 
pansion of assembly floors and greatly increased space 
for machine tools and preliminary productive processes, 
but the areas between buildings must also be larger 
than ever before. Where 50, 75, or 100 ft. was con 
sidered ample space between shops, doubtless 200 ft. 
and even more will be required. Sudden expansions of 
business will require the erection of one- or two-story 
additions and lean-tos to provide additional assembly 
space, or space for more machine tools with which to 
get out greater products sold on limited delivery dates 
of shipment. Larger areas for storage sheds and plat- 
forms between shops will be required, and there must 
also be provision between the buildings for expansion of 
tracks and sidings, overhead cranes, scales and facilities 
for rapid unloading of every description. 

In the larger type of industries now existing, and in 
those that will be organized in increasing numbers dur- 
ing the new period, it will doubtless be necessary to set 
aside a considerable definite area for the receiving and 
storage of castings and metal stocks and such materials 
as may be kept in open and covered spaces. These re 
ceiving and storage yards will need to provide for big 
expansions through ample equipment of sheds, plat 
forms, narrow- and broad-gage trackage, gantry cranes, 
railroad scales, conveyors, etc. More materials will be 
received and handled than ever before, and the rail- 
roads will demand and need our coéperation and as- 
sistance. Every provision must be made to relieve con 
gestion and save demurrage and minimize the tying uv 
of cars. 

The removal of chips, turnings, metal sheet 
mings and scrap and refuse of every nature will have 
to be provided for with improved methods. With the 
great increase in productive output it will become de- 
sirable to handle these materials more expeditiously and 
economically, either by means of conveyors operating 
below shop floors in close proximity to the lines of ma- 
chine tools or by other means not interfering with or 
detrimental to the operation of the regular shop equip- 
ment, or detracting from space required for the move- 
ment and handling of castings and other materials in 
process of manufacture. 


trim- 


CONCENTRATION AND SEGREGATION OF PROCESSES 

The new industrial conditions will force corporations 
and managers more and more to give attention to con- 
centration and segregation of all manufacturing oper- 
ations, and to concentration of supervision in order to 
establish such coéperative routine of directive effort 
as will result in the greatest economy in manufacturing 
methods in the shop and influence all functions of the 
factory’s organization in efficient and profitable chan- 
nels. The small manufacturer will need to more care- 
fully analyze his practices, to segregate more definite 
assembly processes from preliminary processes, in order 
to secure a speeding up of all operations and prepare 
for a more intensive production of product. In the 
small shop where specialization has only partly super- 
seded the old methods much can be done along this 
line. Instead of the all-round machinist making ap- 
paratus complete, as in the past, the owners or man- 
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agers of the smaller sized factories will find it desirabl 
and necessary to concentrate assembly work as far as 
possible and segregate from this the machine opera 
tions and manufacture of small details, in order that 
through this grouping of similar processes all tools may 
be kept in constant operation and the greatest speed 


and efficiency in productive activities secured. Only 
in this way can the small shop hope to exist with the 
bigger factories in the driving competition that is 


bound to come. 

During the next two decades the grouping of indus 
trial enterprise and the building of big assembly plants 
will receive greater attention than has ever been given 
the subject The for 
products, for rapid fulfillment of big contracts, and the 


heretofore. world-wide demand 
increasing competition of purchasing power, will all 
contribute to direct the trend of the world’s industrial 
development and progress. The making and supplying 
of small parts is, comparatively speaking, one of the 
simpler phases of production. 
capacity for quantity, 
cost of output. 


It is chiefly a question of 
for precision and for reduced 
It is the big business, the assembly of 
completed apparatus of medium, large and still larger 
proportions that makes imperative the adoption of new 
methods of production on a scale more gigantic than 
anvthing we have yet conceived. Assembling and ship 
ping, it is possible to conceive, may become the chief 
function of the big industry of the future, the thousand 
being fed 
through other channels 


details into these big as 


sembly plants automatically 


and one smaller 


the foundries and factories erected for their manufac 
ture, either apart from or in combination with the big 
home unit. 


SEGREGATION WILL BE ESSENTIAL 


The segregation of production of small parts from as 
sembly processes is diametrically opposed to decentral 
ization of manufacture, which involves the grouping of 
all equipment required for the production of a given 
class of product as far as possible within the limits of 
the factory in which the product is made. There are ad- 
vantages in favor of both methods of procedure, but it is 
doubtless true that under the new conditions that the 
manufacturer will have to face, a more diversified ap 
plication of both manual and machine performance will 
be essential to keep pace with the demands of consump 
tion. 
ent bounds and will be limited only by the specific con 
ditions of manufacture involved and the kind of product 


Specialization will be carried far beyond its pres 


for which the industry is organized. 
The evident 
greater refinement and precision in all manufacturing 


results of this growing change will be 
operations. Constant repetition of effort, whether di- 
rective, manual or 
in greater uniformity of action and in a more perfect 


mechanical, must invariably result 


accomplishment of the thing desired. The decades to 
come will be marked with a tendency toward a condi 
tion of more intensive progressiveness and a yreate} 
insistence in demands on the part of the buyer and 
consumer, all of which will make for the reorganization 
and establishment of industrial enterprise on the basis 


of the highest refinement and economy of effort and 
procedure. 

Coincident with the new era in industrialism wil! 
come the elimination in an increasing degree of the 
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factor of manual labor in productive processes. More 
and more the purely manual task will be superseded by 
machine-tool Greater demands will be 
made upon the tool builders. The skill of scientific men 
will more and more be required to design tools for new 
The new and world- 


performance. 


and untried mechanical processes. 
wide development in all commercial undertaking will 
bring about a condition of productive activity greatly 
emphasized in its intensiveness. 

This does not mean that the all-round tradesman ma- 
chinist will no more be needed. It means that the evolu- 
tion of shop practice toward specialization and machine 
performance is rendering his skill less a factor of neces- 
sity in manufacturing operations and placing this class 
of highly educated labor in the minority. There is al- 
ways room, however, for the skilled tradesman higher 
up, doing the tasks of laying out, lining up and as- 
sembling, which the handy man or purely mechanical 
performance cannot always do. With the increasing in- 
tensity of production and constantly growing demand 
for product there must obviously arise a condition in 
there will be work for all classes and kinds of 
men. The substitution of mechanical performance for 
manual tasks will in no wise be able te keep pace with 
the new and growing needs of the industrial world. 
Should the processes of transformation under the new 
era develop an excess of manual labor of certain grades, 
which with the rapid organization and building of new 
industries is not likely to occur, there is always open 
to the individual the field of agriculture, which, now 
more than at any other period in recent history, is in 
need of reéstablishment on a profitable and enduring 


which 


basis. 

GOVERNMENT AID IN THE READJUSTMENT OF INDUSTRY 
Government aid may be rendered the manufacturer 

through bureaus or commissions already appointed for 

the study of industrial conditions by giving counsel and 

direction in the manufacturing 

projects, and by furnishing him with such data as may 


establishment of new 
be of assistance in the grouping of assembly plants in 
localities where the natural resources of power and fa- 
cilities for transportation by rail or water to and from 
the world’s markets and sources of supply are economi- 
cal and advantageous. Near these greater assembly 
plants, or in conjunction with them, it will doubtless be 
desirable to group the segregated shops and factories 
for the manufacture of small parts in order that the 
greatest economy in cost and transportation may be se- 
cured. In the founding of industrial enterprise under 
the new conditions the manufacturer will require more 
than his own knowledge and experience to guide him in 
the more important considerations of the project. He 
will need the expert knowledge and information which 
may be obtained through the codperation and service 
of a friendly Government commission. 


an Old Die 


Tap Driver Made from 
By H. H. M. 

The accompanying illustration shows a tap holder 

that has proved successful in actual practice. It was used 

for tapping steel cranks { in. U.S.S. by [ in. deep. A 

run of 490 pieces was completed without breaking a tap 


¥ causing trouble. 
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It consists of an ordinary die holder A and a worn out 
die B. By removing the taper adjusting screw in the 
die, the tap shank is clamped by compressing the die. 
It is obvious, however, that the latter should be selected 


according to the size of the tap shank. In larger work, 


(1) 


—f - 





| a 
siniviei E . : 
wpe aoe tenner 
Te el 
THE TAP DRIVER 


if necessary for positive driving, the flutes EF of the tap 
C can be meshed with the die flutes D. 

The two principal features are that the screw or 
wrench fit on the tap is never mutilated and that old 
dies can be made useful. The idea should be credited 
to E. Bolinger, screw-machine operator with the Shef- 
field Car Co., Three Rivers, Mich. 


Diamond Holder for Norton Grinder 


By R. C. FETCH 


The illustration shows a diamond holder used for 
truing an 18-in. wheel on a Norton 10x 72-in. grinder. 
The the illustration, is made 


from a piece of cold-rolled steel A 1) x 2} x6 in. long, 


holder, as shown in 


with a hole bored at C to fit the center spindle and 
The post 


one at B to fit the projecting post. was 





\ DIAMOND HOLDER 


designed to hold a diamond holder and was furnished 
with the machine, but it had been broken. 

A }-in. hole was bored on the end to take a stud D 
in which was set the diamond, setscrews holding the 
small stud in place, so that it could be moved around 
and get even wear of the diamond point. 

This construction is more solid than the regular de- 
furnished and does not chatter at all, while the 
old one did. The saving of time taken to put the new 
holder on and take it off fully compensates for the 


vice 


change. 
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Value of 


BY CHARLES 





NCE upon a time, in the drafting 
room of a large manufacturing 
company in western Pennsyl- 

an organization 

out, among other things, a 


putting 
line 


vania— 


of engines—there was a young 


man with a pair of spectacles on 





his nose and a quiet but digni 
fied manner 
neath his vest. 
er. He was the real thing, too. 
He worked on two boards at one time—if you get me. 
He would lay out a whole engine on a great board 
some 7 ft. long; and as he worked, he would draw up 
in larger scale on a smaller board, about 3x4 ft., 
detailed sections of the engine as he required these 
sections in his work of running up the general desizn. 
He was rapid and accurate. But above all else he was 
rapid. He was the “white-haired boy” in that drafting 
room, a room carrying over a hundred draftsmen, and 
he deserved all the admiration and unstinted 
adulation, whenever an opportunity came to bestow this 
upon him, that he got. 

But there was something queer about his method of 
working. Nobody ever saw him bent over the calcu- 
lating book with which all the draftsmen were supplied 
when they came with the company, and nobody ever saw 
him make a calculation. Yet his designs always passed 
the board of censors, as represented by the staff of 








concealed unde: 








He was a design 





secret 


engineers; and what was better, his designs always 
stood up under the rigorous test given them on the test- 
ing floor, once his drawings were converted into actual 
cast iron and brass and steel units. To me, a compara- 
tive newcomer at the time, as well as to those who had 
been on the payroll a good many months, Jones, in his 
method of working, was a mystery. 
to look into the thing and to submit a long report to me 
in person on the results I found. I sure wanted to know. 

I horned in one afternoon, short- 
ly after lunchtime. Jones was seated 
on the rounds of an upturned chair, 
preparing to dig into his after- 
noon’s work. He had one of those 
tilting drafting boards, and he al- 
ways kept it well down—the lower 
edge—toward the floor. Most of 


I decided one day 





an “Eye” in Designing 


M. HortToN 


the time we just saw the top of his head above the sur- 


rounding tables of other men. In this, as in other 


things, Jones showed that he had an original mind and 
that he to 
well-established rules of the drawing room in which we 


was not afraid exercise initiative against 


Quite a capable gazabo, was this hombre. 
little 


t nev- 


worked. 


“Tones,” I 
timidly | 
ertheless bulging at once t 


began, a 
confess, yt 
the point. ‘Tell me how you 
do it.”” Jones looked up quiz- 
zically and then crawled, as 
it were, behind his 
He used to do exactly 


specta- 





cles. 
ana 


that. ] look into 


sometimes see the soul of Jones and sometimes not, as 


would Jones’ gray-blue eyes 


he would withdraw or would not wi -hdraw behind hi 


see only the round glasses in their frame. 


He 


spectacles 
At such times, unquestionably, he was thinking. 
was thinking now. 


“I don’t quite understand,” he rejoined. “How do I 


do what?” “Design engines without making calcu- 
lations,” I ex- 

plained bluntly ‘Poe |” dy eee | 
“You do it, I’ve le P 


observed, and I’m 
looking to. steal 
the trick. If you | 
don’t mind telling 
me, I’d consider it 
a great favor 
“Oh!” interrupted 
Jones, a great light dawning evidently, and he 





smiled. 
But he was silent. 
Perhaps | 


“T see.” 

I waited patiently. had been a little 
cheeky in trying to grab his stuff, as the saying goes 
troubled 


among the writing fraternity—so ran my 
thoughts—but now that I had launched my shaft, | 


was determined to stand my ground 


until I either got the secret or got 
the gate. I continued to wait 
patiently. Jones at last laid down 


his “Son,” he began—!I 
was somewhat of a kid at the time, 
“it’s a gift.” He 


I saw, although he 


pencil. 


was modest, then, 
was still smil- 
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“At least, it is with me, though I don’t take any 
I had a dad who could guess 


ing. 
particular credit for it. 
the diameter of a tree on the farm as far as he could 
see it. He used to do it for the pleasure it gave him. 
And I never caught him more than an inch or so out 
of the way in all his tests—and then, whenever he fell 
down, the tree was pretty far away and he had the 
wrong pair of glasses with him. 

“But it can be developed, too,” went on Jones, evi- 
dently enjoying my look of surprise. “Try it—you- 
now.” He turned to his drawing. “I haven’t marked 
down the scale of this 
drawing yet. What is 
the diameter of that e J4 
shaft, instance?’ 

I bent over the board. 


for 






The drawing was a de- 
sign of a double-acting 
engine, 


horizontal gas 


and it was a beautiful 


piece of work, in so far 


I was hardly capable 


as the drawing was concerned. 
at the time to criticize the design itself. But I took a 
broad squint at the shaft and made a guess, grinning 
as I did so. Jones nodded approvingly. 

“You'll come in time. Any- 
body will, if they go at it. At college I used to beat out 
the class on examinations by some four hours by just 


“Pretty close,” he said. 


taking stabs at sizes and rushing through the design. 
It gave me a lot of fun, besides giving me more time out 
in the sunshine. But anybody can do it after a lit‘le 
practice.” 

Still I not 
on the job? 


was convinced. “But how do you do it 


here You take some big chances, don’t 
you? 
thing lets go on the testing floor?” 

“It hasn’t so far,” said Jones, calmly. 


Suppose you miss a couple of times and some- 


“As to some- 
thing letting go sometime, I don’t take the chances you 


seem to think I do. Whenever I’m struck with a doubt, 


I do make a calculation, in order to guard against 
trouble. But I don’t make calculations very often, 
because I’m not often struck with doubt. And I'll 


tell you why.” 

He went on to tell me. And the more he talked the 
more I thought of Kipling’s Kim, who, as everyone will 
remember who has read the story, was coached by the 
old East Indian priest to use his eyes in strange and 
had his 
since he could remember. 
him, one that required no especial effort on his part. 
He saw things, and his mind 


Jones been using ever 


Indeed, it was a habit with 


umazing ways. eyes 


He did it subconsciously. 
instantly absorbed them, to come to him again when- 
ever he saw the same thing again, or something similar 
to that thing. And he spent a good deal of time in 
the shop. He told me that, too. 

Hanging around the testing floor; and knowing the 
different engines on the block, he would see 
retain in his mind the 


sizes of 
and relative sizes of these en- 
gines; and whenever an order came to him to design a 
type of like size of cylinder and consequent horsepower, 
without his going to the work of making calculations he 
would draw up the design and have it approximately 
the same—close enough to pass criticism of the engi- 
Also, he remembered what he saw in the draft- 
So it was easy for 


neers. 
ing room on the boards of other men. 
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him to establish thickness of cylinder walls, size oi 
ports, diameter of shaft, diameter of flywheel, all from 
what he had seen and remembered in shop and in the 
work of those around him. A kind of remarkable 
skate, was Jones. 

In New York harbor today there are plying tow- 
boats and ferryboats whose engines were designed by 
the rule of thumb methods years ago. Fletcher built 
a good many of these engines. The Fletchers were 
rule o’ thumb boys. They would nold up a two-foot rule 
before their eyes, close one eye thoughtfully at the rule 
and announce to the foreman of the shop what the 
size of a shaft ought to be. And that they rarely 
went far wrong is proved by the fact that these en- 
gines are in operation today, engines that were built, 
some of them, 50 years ago. Of course, these old en- 
gines are much heavier than need be, and the engines 
coming along nowadays are considerably lighter in de- 
the work of accurate mathematicians in drafting 

Sut that these old engines were strong enough 
shows that the older men in the game were not far from 


sign 


rooms. 


having the right idea either. 

The machine designer with a keen eye saves himself 
and his company much time and money. He need not 
take risks where such risks will endanger the lives of 
men. But very often in designing a machine the care- 
ful workman will spend considerable time making cal- 
culations in matters of little actual value, in so far as 
endangering the lives of men who will eventually oper- 
ate the machine is concerned. Frames of tools, levers 
and arms of working parts, thickness of walls, and the 
like—the man with a good eye will establish these things 
almost without thought and will receive never a word 
of criticism afterward. If it looks all right, as some- 
one has said about machine design, then it is all right. 
And it is. 

One can see every day about him in the works of 
nature enough of value in an instructive way to carry 
him far in his work of designing machinery. Trees— 
their diameter and height and spread—are instructive. 
There is a positive and accurate relation between the 
diameter of the base of a tree and its height and spread 
of limb. Given the proper root in concrete in the 
ground, any tower or chimney may be given for its 
taper or slope of side the same degree of line found in 
the works of na- 
ture, and be safe. 
Likewise, the ta- 
per of an arm or 
a leg among hu- 
mans or animals 
may be accepted 
—and is, uncon- 


sciously, by de- 





signers—as an ac- 
curate pattern to follow in working out the taper of 
arms or legs in machine design. It is all a matter of 
the eye and the training of the eye through persistent 
observation. 

Indeed, though I am not prepared to say that it is so,. 
all calculations in these matters must have had as their 
initial evidence of the fixed and _ established 
strength in things to be found among the works of God. 
Take the average .amp post or electric-light pole or 
flagstaff. Look at them. 


base 


Every one resembles as to 
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general line a sapling or a tree you have seen some- 
where a thousand times in your strolling about in the 
country or in some near-by park. It is infall-i-ble. 
Jones one day got a big promotion, and I was given 
his job. There is a 
story there, too, and 
I shall tell you about = 
it some day. I had 
been with the com- 
pany some four 
years, though, before 
this long-delayed 
recognition of true 
merit was bestowed 
upon me. But, as I 
say, one day I was given his job. 





And I had hardly 
donned Jones’ manile when there came a rush job for 
an engine, not more than an outline, though it had t 

be sufficiently correct in design so that, if they decided 
later to build the type, it could be erected; that is, | 
was not to give them something it would be impracti- 


cable to build. It was an idea of the Old Man’s—the 
Big Gun. He had such ideas, at the rate of about two 
a minute, and one of the big requirements for the job 
I now was holding was the ability to get them out at 
about the same rate—two a minute. 

The particular rush about this job was that the Old 
Man wanted to catch a New York for 
Europe two days later, and he wanted to take the de- 
sign along with him to consult some eminent specialist 
abroad as to its theoretical value. The Old Man was 
like that. He walked to and fro over the earth and up 
and down in it with the same élan with which a kid sets 
out for school in the morning. 

I made a swift mental calculation and perceived that 
I had to do the job in 24 hours. The thought of it 
kind of made me sick to my stomach. The idea itself 
was revolutionary—the Old Man wanted to explode 
a volume of gas directly against a volume of water in 
closed in cylinders, with the idea in view of cutting 
out the ordinary method of cooling the engines with a 
circulation of water. You know what I mean—economy, 
and such. I tacked down a fresh piece of drawing 
paper and went to it. I had been given a sketch, such 
as it was—two dots, representing crankshafts; two 
vertical lines, representing cylinders; two slanting hori- 
zontal lines, these being the connecting-rods connecting 
the cranks of the two cylinders with the main driving 
shaft, eventually to be hooked up to a generator, I sup- 
It never got that far, however. 

I slashed up center lines, 


steamer in 


pose. 

But I went bravely to it. 
established the size of the two cylinders, drew ’ 
previous knowledge for the thickness of the cylinder 
walls, made a generous guess at the diameter of the 
shafts and began to work 
in the details, such as—the 
more difficult and critical— 
the method of machining 
and putting this damned 
thing together if they 
should ever want to build 
it. Taken it from me, I sweat blood, and then som 

There was not a machine in the wide world, to my 
knowledge, that even remotely resembled this idea, and 
so I had no precedent to follow in working out these 


on my 








> 
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details. It was all sheer creative work, but I never- 
theless gloried in the job. I was on my toes every min- 
ute of the day and long into the night. My pencil be- 
yan to smoke, I pushed it so hard; and then and there 
I decided that some manufacturer ought to devise a kind 
of water-cooled pencil. But the 
permitted to falter for this. I schemed out 
that looked practicable from the shop point of view, 
and some time during the night I laid down my pencil 


good work Was not 


something 


with a sigh of relief. The job was done. 


And it passed muster. The Old Man was pleased with 
the 


1 
OOK 


work, next morning; and after rolling it up, he 
his umbrella and disappeared, to be gone for 
another protracted period in Europe. And I myself had 
won my spurs. 

But the point is this: I did not make a single cal- 
culation on that job, and knew that if I had I 


I had learned my lesson 


should 
not have finished it on time. 
from Jones. This lesson had taken shape, among other 
things, in a combina’‘ion of virtues as viewed from the 
standpoint of th 


ed ‘ 


designer. These 


virtues, Summ up, were courage 


more courage, and then more 


] had an 


and 


courage. “eye,” and the fact 


was known to me was made known to 


n by my friend Jones—and I had 
the nerve to use it when the situation 
demanded it. Cal- culations, on that 


one job at any rate, would have delayed 
quired time set by 


should 


graced and humili- 


me beyond the re- 
the Old Man, and | 
dis- 


have been 


everlastingly 





ated. But I took a chance and won. 
There was an ele- ment of chance in 
it, to be sure. But so is there an ele- 


anything we under- 
Life itself 
chance 


ment of chance in 
take that 


is one big and con 


is worth while. 


tinuous 


Who knows but what, as he turns a 
corner, someone will drop a safe up 
on his head? The ss bone in his head 
may successfully ward off serious 
concussion, even as it may throw off 
the safe itself. But the element of 
chance is there. You take a chance 
with your. daily food ptomaine 
poisoning is not impossible to any 
of us. But who thinks of it in that 
light? Nobody. Just so, nobody in 





the game of design- ing machinery 
ought to let himself be buffaloed out of making a name 
for himself if, by taking a chance, given proper reason 
for confidence in his ability, he can carve a niche for 


himself in the designer’s Hall of Fame. There is such 


a Hall—only, instead of calling the occupants of it de- 
signers, they are called scientists. But these scientists 
for the most part were designers just the same. Bell 
and Edison and Morse and Holland and Wright and 


Marconi are all slated for immortality, and not one of 
but rightly be called a designer—a 
who gives commercial shape to ideas, even though, as 


could man 


them 


in a good many cases among these men, the ideas are 
their own. 


And 


possesses 


them, I do bravely state, but what 


an “eye.” Ask 


not one ol 


and see. Observers, 


them 
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62 
every last man of them, and proud of it. It is a gift, 
if you have it. If you haven't it, it is not impossible 
to a‘tain it. And to attain it, all one has to do is to 
see objectively everything around and about him as he 
walks through this life of laughter and tears—60 per 
cent. laughter, if you will cultivate the power of ob- 
jective observation; 60 per cent. tears, if you don’t. 
As to the length of time necessary to cultivate powers of 
observation, it all depends on the mental acuteness and 
the 
serving on the part of 
will bring about as quick and surprising results as two 
weeks of persistent exercise in a gymnasium will bring 


alertness of man. Two weeks of persistent ob- 


a man mentally slow normally 


out quick and surprising results in your physical well- 
try both 


being. Try it some time and see, 


Slotting Attachment for the Punch Press 
BY J. J. EYRE 

The accompanying illustration and description of a 

slotting attachment for a punch press may be of inter- 

est to the small shop without a slotter, or to the large 
one desiring to increase production. 

A base A 

slide and gibs 


machined to receive the cross- 
The 
and a lug under the cross-slide is threaded for the screw 


is cast and 


base is bored, 


for the vise table 
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Combination Roughing and Finishing 
Facing Head 
By H. E. McCray 
Our production on tractors, not long ago, was be- 
coming seriously handicapped by the length of time con- 
sumed in boring and facing transmission-case bearings. 
There were three pairs of bearings to be rough and 
The limits on the holes 
there being only 0.0005 


finish bored, reamed and faced. 
and 6.000 


+0. 002 +O OO2 
4) (hw) 


0. oo07 


were 4.750 





in. eccentricity allowed and 0.012 in. over all on the 
faces. There were two small holes and one large one, 
i WG Bl S| 
: \ 
\y 
PrN 4 
} 
} j 
f 
A, * 
v 
€2 
e7 
va 
( \TION ROUGH AND FINISH FACING HEAD 
on a common center line, the maximum variation on 


centers being only 0.005 in., and misalignment 0.003 in. 
in 12 in., 
diameter, the large one 10 
job was set up on a Barrett cylinder boring ma 
ingle-spindle horizontal with an end support 
The case was held 


in in. The flanges on the small holes were 63 


in., to be sweep faced. 

The 
chine, a 
on the outer end of the boring bar. 
in an 
and forth with a crossfeed screw and 


indexing fixture, moved back 


handwheel. Production was raised 
somewhat by putting right- and left- 
hand facers, rough and finish boring 
cutters and reamers on the bar, feed- 
ing straight through with the thre 
cutters, and then facing each side. 
The principal trouble was to get a 
cut on the 


rough facing and then 


straight facing flanges, 


without first 

1 . withdrawing the bar to put on finish- 

= This difficulty was final!s 

z L the use of a combination 
J 


ing facers. 





overcome by 
and finishing facer, shown 


Each facing head is three 


roughing 
herewith. 
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SLOTTING FIXTURE FOR PI NCH PRE 


that actuates the table across the base. A wheel is at- 
tached to the front end of the screw to operate it. A 
work vise B of machine steel, pack hardened, is fitted 
to the top of the table. 
vise jaw; the other is adjustable. 


The cam lever C operates one 

The press ram JD is fitted with a slotting tool of the 
desired width; and when the fixture is secured to the 
bed of the press with the vise under the slotting tool, 
for Adjustable stop 
screws are secured to the base at each end of the cross- 


an efficient slotter is ready use, 


slide for controlling the length of travel. 


bladed, with a 7-deg. front rake (not 
shown), and a 20-deg. shearing angle 
to prevent chatter. The roughing 
blades are held in bosses projecting 
from the face of a flanged outer collar, 
fitting over the body of the finishing head. In the illus- 
tration the tool shown with the roughing head ad- 
vanced to working position. +The thrust of cut and 
driving torque is taken by two pins P, flatted and hard 
ened, secured in the of the finishing head. 
These fit into notches milled in the back of the roughire 
head, which is shoved ahead and rotated slightly, then 
locked with the setscrew. Rotating it in the direction 
of cut permits it to be slid back out of the way for 
This change can be made quickly and with 


Is 


body 


finishing. 
little trouble 
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The finishing blades are serrated in order to get un- 
der the scale easily and wear longer. The roughing 
blades can be set out and worn down within in. 
of the casting, even with a new set of finishing blades, 
as the bosses on the flange project enough to allow it. 

We found it advisable to use the inner head for finish 
facing, as it had no chance for misalignment, it being 
a nice sliding fit on the bar. The thrust was taken by 
dropping a pin through a hole in the bar, the back be- 
ing recessed to keep it from dropping out. The whole 
arrangement is driven by a key and keyway in the bar. 

As might be expected, a considerable amount of time 
was saved by this method, and the head seems to be 
standing up well in service. 


Spoked Handwheels for 
Machine Tools 


By W. Burr BENNETT 


Some time back, Prof. John Sweet made the sugges- 
tion that there are certain “best ways of doing things’ 
in the mechanical field. Among the multitude of things 
in the field of design that need attention in accordance 
with his suggestion, is the method of spoking a solid- 
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FIGS. 1 AND 2. AN INCORRECT AND THE CORRECT WAY 
OF PLACING SPOKES 
hub handwheel. This matter seems to have received 


little thought from designers. 

Fig. 1 shows the common method of constructing such 
a wheel. Four radial holes drilled in the hub 
A at 90 deg. with the axis, and the four spokes H are 
driven, tapped or pinned in the holes. In order to 
throw the spokes forward, usually to clear an obstru 


are 
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tion and to make the wheel more handy, they are offset, 


Now consider the condition where an oper- 


180 lb. 


say 6 in. 
ator is able to exert at the end of this spoke; 
6 will give a torque of 1080 lb.-in. at the straight 
part of the spoke. If the spoke is } in. 
the holding device in the hub must be able to withstand 


180 
in diameter, 


a twist of 1080 2, or 2160 pounds. This is con 
siderable pressure for a pin of the size that is gen 
erally used in work of this kind. 

Needless ° say, the average drive fit will loosen 
under this pressure, as will also a thread. A small 


pin fares but little butter, and consequently the hand 
wheel of this type frequently displays spokes radiating 
at four different Decidedly the 
do the job is shown in Fig. 2. Here we have the spokes 
H at an angle also, but the hub A is made in the shape 
of a cone frustum and the spokes are entered at 90 
deg. with the face; hence it is apparent that no twist 
is set up in the joint and that a drive or threaded fit 


angles. best way to 


will answer. 


Difficulties of Gaging Work on the 
Surface Grinder 


By Reep H. HASLAM 


A Blanchard surface grinder was installed in a shon 
where I was working about a year ago, and I was called 
on to operate it. 

The first job was a large number of steel disks, 1 
in. in diameter by 0.1870 *2-0005 — J that the 


magnetic chuck would accommodate eighty-five of these 


found 


pieces. My first operation was to clean up one side. 
When it came to finish to size I met trouble, for there 
was no indicator, such as is designed to show the prog- 
ress of the work toward standard size, with the machine. 
After I had finished several loads by the process of tak- 
ng off I found it to 
neither to the ma- 


pieces for “miking,” be a very 


I was accustomed 


chine nor to such close 


ow method, for 
limits, and one load under size 
meant eighty-five pieces spoiled. 

the 


already 


I ground one load down to 0.0005 in. oversize, 


upper limit, and removed it. From those 
finished I selected an equal number which were, as near 
as I could judge, at the lower limit. 

In the load I 


pier es, and one of each of these two selected lots. 
two disks representing my limits I colored with copper 


next placed eighty-three unfinished 


These 


sulphate. 

When the grinding wheel had removed the copper 
from the disk which was 0.0005 in. oversize, and before 
it had touched the smaller one, the load was finished 
to within the required limits. 

The disks when placed on the magnetic chuck were 
arranged in concentric circles. In the final develop- 
ment of this method I placed a coppered piece in each 
oversize down 


ad 


circle, progressing in size from 0.005 in. 
to the lower limit. As each piece was scratched, I 
justed the stop so that the head would feed down an 
amount equal to the oversize on that block. Thus | 
always had a margin of safety, due to the wear of the 
wheel. 

A little time spent in preparation when chucking the 
» proceed with the grinding with 


work enabled me t 


peed and precision. 
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Keeping Machines on the Job 


By BYRON T. HAWLEY 


Machine Inspector, 





SYNOPSIS — Points out some of the reasons 
why machine production often falls so far below 
the estimated output and offers practical sug- 
gestions as to how the delays due to breakdown 
can be largely prevented by care of machines and 


a closer codperation between builder and user. 





HIS article is an appeal to the builders of ma- 

chinery to improve conditions regarding the 

maintenance of their machines and, when this is 
done, to disseminate the knowledge gained for the 
mutual benefit of both the maker and the user. 

It seems to be difficult for one without actual experi- 
ence in the organizing of forces for the systematic 
maintenance of machines to realize the value of data 
concerning them which might be furnished by machine 
builders. This is especially true where they are over- 
loaded to such an extent as to make disabled machines 
responsible for 10 per cent. of production loss, when it 
should be not over 3 per cent. Picture a plant with an 
equipment of 2000 machines, of 600 different types, 
makes and sizes, with hardly a dozen machines in the 
whole outfit with so much as a list of parts from which 
to start a collection of data, and you have a predicament 
in which many manufacturers find themselves. 

Is it not reasonable to suppose, that to deal intelli- 
gently with a situation where an average of 30 and 
sometimes as high as 60 machines of all descriptions are 
down for repairs at once requires system with the red 
tape clipped short, and that data are certainly the first 
requisite? Is it unreasonable for the user of a machine 
to expect from the machine builder a code concerning 
the use and maintenance of his machines? 

In the designing of a machine, the strength of mate- 
rials is usually taken into consideration. But when a 
designer lays out a machine that is composed of units 
which are practical to manufacture, a machine that has 
a symmetrical appearance and is one that will produce 
results, he appears to rest on his oars. 

There are six basic causes that make machine repairs 
necessary, and these might be set down in the following 
order: (1) Insufficient or improper lubrication, (2) 
presence of dirt on bearing surfaces, (3) wanton misuse 
of machine, (4) imperfect adjustments, (5) vibration 
and (6) unavoidable wear. 

In the process of preparing a perfectly good machine 
for the scrap pile, we are likely to consider that the ma- 
chine is wearing out when, in reality, of the six basic 
causes unavoidable wear is but a fraction of 1 per cent. 
of the total cause, and a large per cent. of the balance is 
preventable if the maker and the user of the machine 
apply their combined knowledge to actual practice. The 
preventive is much more easily and lastingly applied 
by the machine designer. Improved supervision of ma- 
chines and systematic inspection must take care of the 
first four causes—lubrication, dirt, misuse and adjust- 


ments. The fifth cause—-vibration—is a result of the 


first four causes, unless the design is seriously at fault. 


Brown, 


Lipe, Chapin Co, 


Standards are necessary to all successful operations, 
and who is better fitted to set the standards for lubrica- 
tion, cleanliness and the proper use of the machine than 
the designer and the maker, who possess a complete 
knowledge of the stresses and speeds to which the va- 
rious parts are subject? These two can save much for 
the machine user by giving their advice and opinion of 
these things in plain language. 

Oil could be saved where a small amount is sufficient, 
and unnecessary friction could be eliminated by making 
a plain statement as to the grade and weight of oil to be 
used on certain bearings. With their knowledge of the 
bearing surfaces subjected to the presence of chips and 
dust, the designer and the maker of a machine are in 
the best position to advise how much attention should 
be given to keeping the wearing surfaces free from dirt 
and to sound warning about keeping oil holes covered. 

When a machine maker keeps repair parts on hand for 
rush sundry orders and lists them in a comprehensive 
manner, he has a new and real selling point that he can 
play up strong in advertising his machines and the sat- 
isfied customers using them. The machine user expects 
an occasional breakdown; but it is certainly bad for the 
machine when a gear of perhaps odd pitch cannot be or- 
dered without a sketch and will not be made by the ma- 
chine builder until the order is received. 

A request was made of the builder of a standard auto- 
matic machine costing more than $8000, as to when he 
could deliver certain ratchets, and what these parts, 
which are always liable to require replacement, would 
cost. The reply came from the builder that the price of 
sundry parts was always figured from production, and 
that he would be pleased to commence work on the 
order as soon as it was received. Can this be con- 
sidered satisfactory when a part is wanted immedi- 
ately? 

IGNORING REQUESTS FOR INFORMATION 


A manufacturer of tools and machinery was asked to 
furnish assembly prints or a list of parts for one of his 
regular machines, and he replied that he had never 
issued such printed matter but that he was sending a 
photograph of the machine in question, also the founda- 
tion plans. The picture was a good one, but the concern 
that bought the machine thought it would be interest- 
ing and instructive to know what was inside the ma- 
chine. Many similar examples could be cited. 

The good designer knows what the careless operator 
is liable to do that will injure the machine. Who is 
better qualified to warn against the laying of wrenches 
on the ways of the machine? Who knows as well as the 
maker how fine an adjustment is required on gibs or 
lock pins and what is liable to happen if they are ad- 
justed too close? 

It must be remembered that the machine operators af 
today are not skilled machinists. Words of warning 
and instruction as to the care of certain machines would 
be read if put in the right way, and there can be no 
doubt that the machines would be kept in better shape 


as a result. 
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I have worked in large shops where sufficient time to 
clean and oil machines was not only allowed the opera- 
tor, but made a real necessity by virtue of a code which 
required an inspector to make his chalk mark on each 
machine before the operator was permitted to leave. 
The thorough oiling of each machine by the operator 
was also a requirement. 

The machine user might put a code into effect by 
which a sufficient amount of time is devoted to each 
machine to clean up, to see that oil holes are clean and 
covered and, where necessary, to forestall gumming by 
an application of kerosene oil. This can be done be- 
tween shifts or after hours. He might install a system 
of machine repairs by inspection. But we are not likely 
to come to a point where instructions regarding the care 
of machines will be carried out to the letter; conse- 
quently, bearings will be improperly lubricated, dirt get 
on the bearing surfaces, machine operators continue to 
abuse machines—and repairs will still be necessary. So 
the next best thing for the maintenance man to do is to 
be prepared, and a large factor in the preparedness is 
the illustrated parts list sheets which are furnished by 
the machine maker to facilitate the obtaining of parts 
to be kept on hand in case of necessity. 


ADVERTISE LOW MAINTENANCE COST 


In the advertising section of the American Machinist 
certain claims predominate, such as capacity, produc- 
tion, big profits, speed, automatic, strength, accuracy, 
etc. One manufacturer in a hundred advertises the 
point of low maintenance, and none makes the point of 
how well he will take care of machine users on price and 
the time of delivery of machine parts. It puts the re- 
pairman in bad. The management expects to get the ad- 
vertised production from the machines and puts it up 
to the repairman to keep them going. The repairman 
cannot get quick delivery of parts, so he makes a guess 
and orders ahead. Then the management doesn’t want 
to tie up the money, so the repairman makes some of 
the machine parts himself when they break. Then the 
management comes back at him again for making stuff 
that must cost much more than it costs the machine 
builder to turn out in quantity. Yet the production de- 
partment goes up in the air if it is suggested that a 
machine be stopped while there is still the possibility 
of production in it. The repairman has no backing, 
consequently the stitch-in-time rule is not applied. 

It seems hard to make managers realize that close-fit- 
ting arbors save cutters, that loose bearings throw 
gears out of line and that constant adjustments are 
made necessary when a machine is not right. As one 
experienced repairman said: “Cheer up! Things go 
like that for a while, then they get worse.” 

In these days of heavy mechanical production, the 
machinist is likely to call himself a toolmaker and de- 
mand a toolmaker’s rate in the tool department. The 
monkey-wrench mechanic is then called a machinist, and 
a machinist’s helper is termed a repairman. The ma- 
chine operator is on piecework and cares not what hap- 
pens to his machine tomorrow if only he can get his 
work by the inspector today. 

When a large manufacturing plant runs some years 
without looking ahead on machine maintenance, it is no 
small job to put repairs on an efficient basis that will 
really lessen the time lost on account of crippled or 
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machines. This is especially true when the 
plant is working 23 hours a day and looking for 100 
per cent. production. 


disabled 


The operator doesn’t report his 
machine when it starts to go bad because he may lose a 
few pieces on today’s production. “Let it break down 


with the night man,” says he. 


OPERATORS WHO Do Not KNow MACHINES 


The gang boss is generally a graduate operator and 
is interested in immediate production only; in fact, he 
seldom knows the system used to transmit movement to 
the feed or the drive on the machine his operator runs, 
so it runs until the work will not pass inspection or the 
machine breaks down. The operator had noticed that 
the feed would catch and start with a jump when the 
machine was started and wondered what could be the 
matter. He even went so far as to oil places he had 
never noticed before. On starting the machine again, 
the feed caught as before, but did not grind so badly, 
and production was begun. The operator did not know 
that a ball thrust bearing had gone dry and was run- 
ning with broken balls. When the wormwheel had lost 
some of its lubrication, it cramped, stripped a few 
teeth, spoiled the worm and broke the wormwheel 
bracket. The operator reported to the gang boss and 
was assigned another job. The repairman was then 
called in and told that this was a special rush job and 
the machine must not be held down long. 

The repairman was fairly good and did no worse than 
disassemble twice the number of parts necessary to get 
the bracket off. The worm and wheel would require 
“special hob” to make, and he decided to order all three 
parts from the factory by wire. There is no parts list 
sheet at hand, so a description is wired, giving size and 
type of machine. Two days later a letter comes from 
the maker asking for a sketch of the parts wanted and 
the serial number of the machine. Sketches are labori- 
ously made by the repairman, but the chief’s pride 
would not permit it to be sent out, so the parts were all 
cleaned up good and delivered to the engineering de- 
partment, which took two days and passed out a blue- 
print that would serve as a complete working drawing. 
The repairman spent a couple of hours scraping and 
cleaning the machine in search of the serial number, and 
found it stamped on the machine base, where it could 
not be seen when work was on regular set-up. A full- 
fledged repair-part order was sent by mail to be de- 
livered “some time.” 

Why does that machine get a black eye from the pro- 
duction department? 


SHOULD LEARN FROM AUTOMOBILE INDUSTRY 


The automobile industry is not old, but the makers 
have learned that if they would sell more automobiles 
they must keep running those already in use. Hence the 
successful manufacturers issue instruction books that 
not only show how to operate the car, but how to oil and 
care for it. In addition a list sheet showing a picture 
of each part with its name and number is sent with the 
book. To the machine user the illustrated list of parts 
is invaluable. It affords him an opportunity to get 
ahead of time parts that are likely to be wanted. He 
can recognize the picture of the part, and its having a 
definite number gives him an assurance of its inter 
changeability. 
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pu Ider Ss 


T » be 


publish 


sure, some of the automatic mac hine 
the operator’s 


But 


makes of ma- 


and 


is excellent. 


handy parts list catalogs, 


manual on the Hartness turret 


the writer has in mind several different 


chines costing thousands of dollars each, erected and in 


operation, without a printed word of caution or instruc- 


tions regarding their care or maintenance, and no list 
of parts or blueprint to assist in ordering parts. The 
best to be had in these cases is a mess of detail blue 
prints and a huge assembly drawing, without mention 


of how to disassemble or adjust the parts liable to give 


trouble. There are oil holes a-plenty, but will the oper- 


ator or even the instructor machinist find them all be- 
Many\ 


fore something happens? a lathe cone pulley has 
frozen to the spindle because it did not occur to the 
operator that there were oil plugs in the surface of the 
cone. It is very easy to bolt a fixture on to a miller and 


cover up oil holes, unless warned against it. 
I have 


machines when the turret was 


taken gear plates off automatic gear-cutting 
stuck and found oil plugs 
rusted in and bearings dry. It is considered quite the 
thing for machine builders to send an expert with the 
machine to instruct operators. Their interest is to see 


that the machine is set up and started right to get the 


guaranteed production; but from the shopman’s stand 
point, this expert is of the greatest value in sriving 
pointers and information as to what to do when the feed 
sticks, how to adjust the indexing mechanism, how the 
turret may be removed with a minimum of effort, and 
what to call certain parts wanted for replacement. A 


the expert or engineer knows these things, why not have 
them set the knowledge down in black and white so that 
the 
without any 


when necessity arises one may know just what is 


what unnecessary experiment? 


the care and 


To compile and publish instructions on 


maintenance of a machine and photographs of machine 


parts costs money, but it would most certainly increase 


the working life of the machine and make a sales 
booster of the repair department. With the machine 
builders coéperating to furnish data and advice, and 
with the frequent use by customers of a code on the 


care and maintenance of specific machines, the working 


life of the average machine would be doubled. 


Machining Rifle Parts in the Automatic 
Screw Machine 


By HARRY KOONTZ 
An escutcheon for military rifles is shown in Fig. 1, 
also the turret tool for cutting the teeth in an auto 
matic screw machine This tool acts as an externa! 


broach and cuts on the face. In operation the spindl 


is stopped by) ‘f the brake commonly used when 


means 


cros drilling. 


Two cutters are used for slotting the teeth, one rough 


and one finish, and a groove for relief is formed at A 


by. the form tool. 
This method of cutting the teeth proved to be su 
perior to the knurling operation previously used, in 


that it produced a cleaner and deeper tooth, which could 
be held more closely to size 

The cams for producing the part are of the usual 
type, and the cam lobe for the broaching operation is 
rise for cutting the teeth. 


given a slow 


M A ( 
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The ejector screw shown in Fig. 2 was completed in 
& S. No. 
and as the part was too long for the ordinar 


an old style B. 00 automatic screw machine, 
tools and 
a larger machine not available, the special threading die 
shown was used to allow the turret to revolve. 


This hollow-mill, or prong-type, threading die is made 


with four flutes cut somewhat wider than usual so that 
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FIG. 1. THE RIFLE ESCUTCHEON 
the small stem shown on the end of the screw will pass 


between the teeth of the die when the turret revolves in 
the extreme position 


The hole is crossdrilled from the rear slide, making 





it necessary to perform all turning operations from the 
Me | 
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FIG.2 
} 
'TOMATIC 
Fig rhreading the ejector screw. Fig. 3—An adjustabk 
Ider the hollow 1 
turret. The stem, 0.100 in. in diameter, is first turned 


with the short hollow mill held in the special adjust- 
the other diameters are 
wide flutes 


able holder shown in Fig. 3; 


turned with longer hollow mills having 
similar to the threading die. 
The cams for machining this screw are not unusual, 
and the hole is crossdrilled in the ordinary manner. ~ 
It is sometimes the case that a long screw having 
fine threads of small diameter may be more successfull 


the No 
wing to the selection of speeds and the sensitiveness 


produced in 00 machine than in larger sizes, 


he smaller machin 


of the 
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Operations on the Hand Guard | may be sawed from planks or made from other pieces 


large enough to form two blanks. The approximate size 





the of the blocks is given in the transformation of operation 


SYNOPSIS —This _ installment begins 
1-A. The shape, dimensions and various cuts made on 


manufacture of the hand guard and takes up var- 
the hand guard are shown in Fig. 2080. After the 


ious sawing, grooving, turning and shaping 
blocks are sawed into hand-guard blanks, the latter are 


operations. 
trimmed to working length on a double saw, as shown 





As far as quality is concerned, the walnut used for jn Fig. 2081. This is just an ordinary double-end cir- 
hand guards is the same as for stocks, but the pieces eylar saw fitted with a sliding table to which an angle 
stop is screwed. Against this stop the blank to be 


*Copyvright, 1917, MeGraw-Hill Pub ing C'o., I 
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FIGS. 2081 TO 2088 VARIOUS OPERATIONS ON THE HAND GUARD 
Fig. 2081—Cutting to length for machinery Fig. 2082—Groovinsg for barrel econd cut Fig 2083—Turning to 
remove stock Fig. 2084—Cuttinge to match stock for width Fig ORE Turning between band Fig 2086—Cutting to 


finish length Fig O&87—Cutting clearance for windage screw. Fig. 2088—Finish-turning rear end 








68 


of /287"le 


FIG. 209! OP IB 


AMERICAN 








MACHINIST 














Vol. 


17, No. 2 





G.2096 A 











7 nonin — 
> 
~~ ce 
| - z 
+___ ‘ted —— bh if ‘\ x 
. e I y 
whe 61" , 
xx 
y } J a a 
Development of Clip 
FIG. 2080 
Hand-guard Clip : 
AN /kp 6 a 
-_= \ aa 
i ~ | 
} 
| 
' 
| 1 
a om Y 
F 09 
OPERATION |8 
| 
FIG. 2093 
- a . 5 | 
a 
: 
& | 
'y | eS. re 
anal = t | 
' < > 
FIG. 2094 
OPERATION 2 
; 
= | 
? | 
| - 
| y — 
1 Z 
; a j 
= f 
. jf ot. etail of Belt 
) r er 
7 “ as) ~~ | 
a 1} 
Bl ¢ i P 
i ts —_- +4 
ahah i vt ae , I 
| a f } 4 
= oh 4 4 : 
oS me PAS <> ry 
, iy P yo 3 
i wa I é - > i 
sp i} 
; al , 
-~ 
ee | | 4 20N 7 
} | ii 
5 f ") \ | \4 | 
Bold } iL 
yet ed LYCAST /RON | 
4 } | 
" 7 = deo + S~ | 





July 12, 1917 AMERICAN 





—— 










MACHINIS 










































































—_ , bs 
an 2 _ fh Se | | 
\~ } Ee oe ly) 
} Op J J | | | 
7 L " 
/ ae See Sees . 
Ls 
ar ae if a 4 
) } 
| | | 
. | leo 
ee 
\* 
F=== beletbalie } . | ’ 
__.__ 2 ¢ 4 
+ J 
Dp a | | nping Spring nd 
al 
oe Pe | 
— ices hematite | ) 
| _ 6 a . ~ ~ ~ | 
— —————= — —_ —— - , . ‘ s 7 , 
poss 
; ‘o iii | <> 
~ : 7 7 * gh Se ’ r a] 
L 3 cee 4 ek. 8 | 
P = I ar r _ r >| 
- 3 ed > 
I , een ‘ ating Se } 














K /"s§ ; sin as it~ " 1 pee —~ eo | 
‘oe i od o A me +1) ————— 
= 3 m. "| 
r & A ; fal A f-- | 
z i | —_ — 
na , a 
— I ar - Z 
' ae” F j ext " ~ — ‘ / A 
= nm tte 850" sted rs - 
r r t ss —a = t \ J 
~ 7 ee ee ee renee ee nen ee reves DS : ’ .. r 
“/% > —_ 
FIG. 2097 ot Min Cam for Spr ngfield Fixture 


OPERATION 3 


trimmed is held and fed to the saws. From this point 
the real machining begins, the order of operation being 


as follows: 


l-a. Sawing from walnut plank or other stock 
l-b. Sawing blanks 
2 Cutting to length fer machinery 
Cutting groove for barrel—first it 
Cutting groove for barrel second cut 
j Squaring edges 
> Turning to remove stock—first cut (full length) 
11 Cutting to match stock for width 
6. Turning for bands 
ve Turning between bands 
8 Cutting to finish length and crosscutting for clips 
9, Cutting clearance for windage screw 
10 Turning rear end from lower band to sight base 
114 Cutting field view 
Inspect 
12 Sanding and finishing 
13 Oiling with linseed oil 
134. Cutting for clips 
Inspect 
13}. Assembling clips 
14, Oiling with cosmoline 


The rough-sawed blanks are placed in a bedding ma- 
chine, Figs. 2096 and 2096-A. They are held in a fix- 
ture, Fig. 2097, to which a master profiling form is at- 
tached. The tools used are illustrated in Fig. 2098. 
























the piece is placed 
in a special heading machine, in Fig. 
detailed in Fig. 2100. The heading tool, Fig. 2107, re 


volves at a high rate of speed and is pressed down into 


Following the rough grooving, 


shown 2082 and 


the groove by means of the two handles shown in Fig. 
2082. This finishes the shoulder and circular parts of 
the groove to size. 

The squaring of the edges is done on a wood shaper, 
Fig. 2104, using the work holder seen in Fig. 2105. As 
mandrel the 
work holder, this operation not only squares the edges, 


the barrel groove fits over a formed on 
but gages the depth of the groove. 

In turning to remove surplus stock, 
in Fig. 2083 is used. 
mandrel C, and then the tools at 
by the form B. There are two turning tools at A, 
first hogging off the corners and most 
while the second profiles the work. After the pieces 
the back fed 


the lathe shown 
Two pieces are clamped on the 
A are fed along, guided 
one 


of the Stoc k, 





1S 


have been rough-turned, the slide at 
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FIG.2105 


downward and the formed tool ) cuts a beaded shoulder 
on the larger ends of the pieces. As in most cases where 
it is possible, the chips are carried off through a suction 
hood. 

The machine shown in Fig. 2084 is used to profile- 
trim the edges to match those of the stock for width and 
outline. Two pieces are trimmed at a time, the work 
holder being shown in Figs. 2113 and 2115. After the 
edges are trimmed on one side, the work is indexed 
halfway over by means of the handle A, Fig. 2084, and 
the opposite edges are finished. 

OPERATION 1-A. SAWING FROM WALNUT PLANK 

OR OTHER STOCK 





Transformation—Fig. 2089 Machine Used—Buzz saw 
Number of Operators per Machine One Gages Co ol 
rule Production—1210 per 8-hr. day. Note—The length giver 
is practically correct, but the other dimensions vary cor l 
erably according to what the piece is cut from, the main idea 





being to obtain a block large enough to make two blanks 
OPERATION 1-B. SAWING BLANKS 
Transformation—Fig. 2090 Machine Used—Buzz iw, Fig 
2091 Number of Operators per Machine One Wor Holding 
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Holding Devices—Fig. 2105. Tool-Holding Devices—Cutter 
head. Cutting Tools—Fig. 2106 Average Life of Tool Be 
tween Grindings—2000 pieces. Gages “ig. 2107 Production 


—2420 per day. 


OPERATION 5. TURNING TO REMOVE STOCK 

Transformation—Fig. 2108 Machine Used—Special lathe, 
Fig. 2083. Number of Operators per Machine—Ons Work 
Holding Devices—Special mandrel, Fig. 2109 Cutting Tools 
Tools for body turn and beading, Fig. 2110. Number of Cuts 
Three. Average Life of Tool Between Grindings—600 pieces 
Gages—Fig. 2111. Production—550 per day 
OPERATION 11. CUTTING TO MATCH STOCK FOR WIDTH 

Transformation—Fig. 2112 Machine Used—Wood shaper, 
Fig. 2084. Number of Operators per Machine—One Work- 
Hoiding Devices—Mandrel, Fig. 2113 Cutting Tools—Fig 
2114. Average Life of Tool Between Grindings—6v0 pieces 
Special Fixtures—Mandrel cradle and master form; see Figs 
2084 and 2115. Gages—Fig. 2116. Production—1232 per day 
Note—The gage shown is used to test width of small end, and 
master form is depended upon for the rest. 


Limits and Tolerances for the 
Manufacture of Munitions 


The following extracts were taken from a paper 
read by A. W. Erdman, of the General Electric Co., 
at the spring meeting of the American Society of Me- 
chanical Engineers, Cincinnati, Ohio, May 21 to 24, 1917: 

The purpose of this paper is to direct attention to 
some of the practical aspects of the question of limits 
and tolerances, as customarily applied to the manu- 
facture of munitions, rather than to attempt to estab- 
lish standards of high technical value in assigning 
definite limits to the several classes of dimensions in 
volved. 

Most mechanical men who have had recent experience 
with munitions manufacture will agree with the state 
ment that their troubles have not to any great extent 
been due to inherent difficulties with the tolerances in 
general, but have principally such 
factors incomplete or inconsistent 
specifications, and lack of mechanical judgment on the 
part of inspectors in interpreting the drawings and 
specifications and in the use of limit gages. In fact 
these aspects of the subject are of such major im- 
portance that it would seem that technical refinements 
may be postponed until standards of practice have been 
established with respect to these factors. 

The average munitions drawing is fairly 
criticism and leaves much to be desired in the way of 
Such defects as the follow- 


been caused by 


as drawings and 


open to 


clearness and consistency. 
ing are often encountered: 

1. Flat dimensions without any tolerances. 

2. Dimensions with one tolerance only, either plus 
or minus. 

3. Overlapping tolerances on two parts which as- 
semble together. 

4. The sum of the tolerances on intermediate dimen- 
sions are not in agreement with the tolerances on the 
overall dimension. 

5. No limits are specified as to permissible eccen- 
tricity between concentric, cylindrical 
between two parts which assemble together. 

6. In the case of screw threads on two parts which 
assemble together, but where interchangeability is not 
required, no specifications are given as to the nature 
of the fit. 

Defects 1 and 2 can be readily remedied by estab- 
lishing an invariable rule that all dimensions must be 
the mean with plus and minus 
tolerances. 

Defect 3 usually occurs in the tolerances for external 
and internal threads on two parts which assemble to- 


surfaces, or 


dimensions equa! 
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gether, and is occasioned by losing sight of the fact 
that the maximum external thread 
smaller in diameter than the minimum internal thread, 


must be slightly 

in order that these extremes may assemble properly. 
Defect 4 avoided by 

invariable rule that all dimensions in 


can best be establishing the 
the same direc- 
tion must start from a common reference line. 

Defect 5 is a fruitful source of trouble to the muni- 
tions maker, and consequently in all cases where close 
concentricity of cylindrical surfaces is essential, definite 
limits of eccentricity should be specified on the draw- 
ings. 

Defect 6 can conveniently be illustrated by consider- 
ing the fit of a nose-piece or base-plug external thread, 
in the internal thread in a shell. 
piece or base plug virtually becomes an integral part 
of the shell after it has fact it 
is common practice to finish-machine or grind these 
parts after they have been assembled, and in subse 


In this case the nose 


been assembled. In 


quent operations such as loading keep them together 
by similar markings. Manifestly, all that is required 
from the standpoint of utility is that the nose piece or 
base plug should screw into the shell easily, but with- 
out too much looseness. As such threads are usually 
the 
dimensions and tolerances must be properly assigned 


quite coarse, liberal tolerances are in order, but 


in order to avoid the possibility of too much looseness. 
This can readily be accomplished by letting them over 
which 
producing some nose pieces and base plugs which will 


lap to some extent, will of course result in 
be too large to enter shells having minimum threads. 
This difficulty 
nose pieces and base plugs, as, for instance, small, mean 
A mark can also be put on a shell at the 
time it is gaged which will indicate to the assembler 


apparent is overcome by grading the 


and large. 


which grade of nose piece and base plug to use. 


RELATION OF TOLERANCES TO WEIGHT 


Perhaps the most striking defect, in shell drawings 
particularly, is the discrepancy between the tolerance 
specified for the weight of the shell and the variations 
in weight of the shell from making one to maximum 
external and minimum internal dimensions, and another 
to minimum external and maximum internal dimen- 
As a rule, shell and specifications 
allow a variation in weight of plus and minus 1 per 
cent. of the mean weight for the and 
less for the larger sizes, whereas the extreme dimen- 
sion tolerances would permit two or three times as 


sions. drawings 


sizes 


smaller 


much variation in weight. Furthermore, no dependence 
can be placed on the assumption that a shell machined 
to the mean will have the mean 
specified on the drawing. Whether or not 
crepancies are intentional or accidental the writer is 


weight 


these dis- 


dimensions 


not informed, but it seems obvious that the drawings 
should be revised. 

From the standpoint of 
weight of shell is highly desirable, and consequently 
close weight tolerances are to be expected; but the 


ballistics uniformity in 


drawings and specifications should sound a clear note 
of warning so as to prevent a manufacturer from 
proceeding the assumption that the dimension 


tolerances can be used indiscriminately. 


on 
Some toler- 
ances bear evidence of having been added—probabls 


to meet some difficulty in manufacture—without per- 
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beine given as to the extent 


In any event 


haps due consideration 
to which the weight 


it seems imperative that the drawings should be re- 


would be affected. 


vised so that shells machined to the mean dimensions, 
and of steel of the specified quality, will have the mean 
weight. 


If ballistic considerations permit, the weight toler- 
ances should be increased, since they are at present the 
limiting factor. The state that 


be taken of all the extreme tolerances 


drawings plainly ad- 


vantage cannot 


on any one shell. 


These considerations are not advanced as an argu- 


larger dimension tolerances than weight 
liberal 


munitions 


ment against 
tolerances afford a 
maximum of but rather to 


caution the manufacturer to consider carefully all pos- 


since dimension 


tolerances, 
production; 


sible combinations of the tolerances which will produce 
the greatest uniformity in weight of the finished prod- 
uct, and also to suggest to the ordnance engineer the 
pointing the way to attain the 


desirability of plainly 


desired results. 
THREAD TOLERANCES 


munitions 


Perhaps the most difficult operation in 
manufacture is the cutting of internal and external 
threads within close limits. The Whitworth form of 


is particularly difficult to cut and has been the 
munitions work. 


thread 
cause of endless trouble in recent 
We all regard the rounding of the top and bottom of 
this thread iniquitous, and we are apt 


to regard the United States form of thread as greatly 


as particularly 


As a matter of experience, it is quite diffi- 
the the United States form 
close The requirement that 


superior. 


cult to maintain size of 


of thread within limits. 
this form of thread shall fit on the top and bottom, 
as well as on the all-important angle, is the chief source 
of trouble. The existence of this requirement 
results in most of the fitting occurring at the top and 


ver) 


bottom of the thread, rather than on the angle. It is 
practically impossible to avoid this condition since the 
tops of the threads on a tap wear away very quickly 
and therefore the tap does not continue to cut internal 
threads of full depth. As the thread gages are made 
of standard form, it is obvious that much of the work 
will not pass the gages, although perfectly correct as 
To a less degree is the 
This 
recognized in American machine 


to angle diameter and pitch. 
same condition true of dies and external threads. 
defect is universall 
shops and is quite commonly overcome by making the 
diameter of taps slightly larger than standard, so that 
they will cut an internal thread deeper than standard 
and also cut a larger hole or core than standard. This 
affords a clearance at the top and bottom for the ex- 
ternal thread. It seems manifest that this necessary 
and customary practice should receive offi¢ial sanction 
in the drawings and specifications for munitions, and 
that limits for these clearances should be specified. 


INDIVIDUAL JUDGMENT OF INSPECTORS 


Next in importance as affecting the manufacture of 
munitions is the question of mechanical judgment in 


interpreting the drawings and specifications on the part 


of the inspectors, and also in regard to the proper use 
Although 
judgment 


of limit many inspectors are men 


gages. 


of excellent mechanical and experience, a 
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large number of necessity have not these qualifications. 
In fact it would be detrimental to other lines of manu- 
facture to require that only experienced mechanics be 
selected as munitions inspectors. It therefore seems 
that the obvious solution of this difficulty is to make 
the drawings and specifications so clear and compre- 
hensive that men with little mechanical experience can 
become efficient inspectors. The specifications should 
clearly specify such details as kind and quality of finish 
for all surfaces, whether by turning or grinding, and 
if by turning whether the tool marks must be removed 
Some surfaces can, in the interest of maxi- 
mum production, be left semi-finish-turned, and the 
specifications should in such cases so state. In general 
this plan can be made most effective by basing the 


bv filing. 


requirement of the specifications on actual results ob- 
tainable with modern machine tools, and all unnecessary 
refinements should be eliminated. 

Regarding the proper use of limit gages, it is per- 
haps difficult to lay down general rules, but certainly 
such a fundamental one as that gages should never 
be forced, while taking a measurement, can be advanced 
without hesitation. 


MACHINE-TOOL LIMITATIONS 


The limits of accuracy attainable on machine tools 
must be taken into consideration in determining how 
limit gages should be used. The screw thread affords 
a good illustration of this point. In a part where a 
threaded hole goes entirely through the part it is not 
very difficult to cut threads of uniform diameter in 
the sense that the thread is uniform throughout its 
length and that it does not taper. In bottom-tapping 
shallow holes, however, or in cutting a short external 
thread, both are apt to taper slightly, or at least the 
first thread or two will be thin. In the first case it 
is perfectly proper to require that the maximum thread 
gage shall not enter at all; but the second case mani- 
festly demands different treatment. A rational rule 
would be to allow the minimum thread gage to screw 
in one-third or one-half the depth of a shallow not- 
through hole, and the same allowance should be made 
in the case of a short external thread. This proposi- 
tion should be judged from the standpoint of utility 
rather than ideality, particularly when one stops to 
consider that the mechanic can, by cutting the external 
thread in the proper direction, make these inaccuracies 
actually balance each other. 


PRODUCTION THE REAL AIM OF 
ANY REVISIONS 


MAXIMUM 


To sum up, maximum production, which is the prin- 
cipal aim of any revisions, can be most readily attained 
by increasing the weight tolerances in the of 
shells particularly. If, however, the ordnance engi- 
neer cannot allow any greater variations in the weight 
of shells, then, at least, the alignment of mean weight 
with mean dimensions, as outlined in the foregoing 
comments, will, it is believed, prove to be an important 
As regards other muni-. 


case 


step in the right direction. 
tions, where weight variation is not so important, much 
can be accomplished by aligning the dimension toler- 
ances with the capacity for accuracy possessed by 
the type of high-speed machine tools which are being 
manufactured at the present time. 
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Measuring Tapered Hole 
By LEIGH W. HUNT 
The illustration shows the design of a taper gage 
and the work for which it is The taper bush- 
ing, as shown, is made in two parts having a tapered 
These parts must 


used. 


hole bored out to receive a lining. 


be interchangeable. The gage was designed to give the 
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GAGE FOR TAPERED HOLE 


correct angle on the sides, and also the correct diam- 
eter at the large end of the hole. 

On entering the hole the gage is closed, as indicated 
by the dotted An opening the exact diameter 
and angle on the sides is when the lower 
half of the gage brings up against the stop at A. 
The sides at B are ground to a knife-edge to insure 
an accurate fit on the angle. 


lines. 
obtained 


Are Ambitious Young Men Really 
Wanted P 
By HARRY KOONTZ 


On page 602, Vol. 46, E. P. Baker has written a frank 
statement of his experience in trying to market his am- 
bition, and he is deserving of opinions from various 
readers, both employer and employee. I am of the 
opinion that the ordinary every-day young man has 
no opportunity whatever to reach the big men men- 
tioned by the editor in the comment at the foot of 
Mr. Baker’s article. If you are a college graduate, 


and happen to meet a big man, say, for instance, in 
a Pullman train (provided you can afford the extra 
fare), and he happens to be a graduate of the same 
college, and you appear to possess the one hundred and 
one qualifications, there is a slim chance that you can 
start at the bottom with his eye upon you; otherwise 
you can hire out to the little man who works for the 
big man; and after 10 or 20 vears of hard work (and 
will be earning $2000 a 


good health) vear. 


The reason for this is a natural law, that the strong 


you 


conquer the weak, and we, the young men of the com- 
mon people, really do not possess the many qualifica 


tions outlined by Theodore Vail in a recent issue of 
the American Magazine. 

We may have ambition, initiative—even genius—but 
lack the health and back it up; 


the rarest of all qualifications and the one most desired 


nerve force to and 
is that something in manner which enables the hand 
ling of many men without friction, to accomplish big 
things smoothly and to possess the rare ability of choos- 
ing others to do your work for you. 

A word of Mr. Baker. If he 
the $10,000 job for the present, learn mechanical trac- 
ask no favors, 


advice to will forget 


ing (it will take three months) and 
he will land a job the first crack; and if he is a tool- 
maker, he can be drawing and designing tools for twice 
$15 a week in than But that 


salary up he will have to fight for every bit of ad- 


less two years. from 


vancement. 


Lubricant for Steel Gears 
By DouGLAS T. HAMILTON 
ne Manager Fellow (year per Co 


Vol. 46, 


for cutting cast-steel gears and small tool 


Adverti 
Emil Daiber, on page 254, asks for the best 
lubricant 
steel gears on the Fellows gear shaper. 

In reply to this inquiry I would say that the best 
cutting lubricant or cutting compound to use on the 
gear shaper is governed by the nature of the material, 
the speed at which the machine is operated and several 
other conditions. It is also the practice in many plants 
to use a different cutting lubricant for roughing than 
for finishing. Usually a cutting compound is employed 
for roughing and a lard-oil combination for finishing 
The reason for this is quite evident. In roughing the 
machine is called upon to take a much heavier cut and 
usually at a high rate of speed. This naturally calls 
for a lubricant with not very much body, but with cool- 
ing properties to carry off the heat developed. 

Various mixtures are used on the gear shaper for 


cutting steel. For roughing, we find that cutting com- 
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pounds are used to a considerable extent. Where a 
high rate of cutting speed—200 to 210 strokes per 
minute—is used the solution is thinned down by the 
addition of water, so as to make it more penetrating 
and act as a better coolant. Any gummy substance, 
such as white lead, is not advisable for roughing pur- 
poses. In the first place the lubricant becomes sluggish 


flow freely; in the second place it gums 


up the machine, and in the third place it has not as 


and does not 


good a cooling effect as a more fluid solution. 

There are gear manufacturers who refuse to use any 
of the cutting compounds and stick closely to lard oil 
or mineral lard oil for both roughing and finishing. It 
dilute the oil 
15 parts of 


is the practice with these concerns to 
with kerosene in the proportion of about 
mineral lard oil to one part of kerosene. This is used 
both for roughing and finishing. I believe, however, 
that the 


of speed, a coolant rather than a lubricant is necessary 


where machine is operating at a high rate 


For finishing, however, I ad- 
Lard 


for roughing purposes. 
vise the use of either mineral lard oil or lard oil. 
oil, however, being so expensive and having a tendency 
to congeal and gum up the machine, is not utilized 
to any great extent. 

For cutting soft machinery steel or other soft alloy 
steels, I find that 


satisfactory results the addition of sulphur in the pro- 


when mineral lard oil does not give 


portion of 1 lb. of powdered sulphur to a gear-shaper 
tank full of mineral oil will generally give satisfactory 
results. When all other fail, oil 


always be depended upon. The cost of this lubricant is 


lubricants olive can 


so great, however, that it is not employed except when 


absolutely necessary. 


Pattern Design To Accelerate Repairs 


— 


By M. E. DUGGAN 


The coupling casting between the cylinders on a 
hydraulic pump broke. 
How the design was altered, the pattern made 


At A 


A new pattern was required. 
and a 


casting produced are shown in Fig. 1. is the 


—_ 
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FIGS. 1 AND PATTERN OF A COUPLING 

the 
necting members; C the altered design; J) the cored hole 
the like the 


casting would mean considerable work and a delay in 


coupling head; PB is the original shape of con- 


To make connecting members B curved 
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the pattern shop. To simplify and hasten the job, these 
connecting members were altered in design as shown 
by dotted lines at C. 

In Fig. 2 one-half of the pattern is seen in position on 
the follow board, or bottom board, ready for the drag 
flask. Each half of the pattern consists of four pieces, 
the two heads and the two sides, loosely fitted and se- 
dowel pins made of wire 
The pattern is located and held securely on the follow 
board by means of the dowel pins in each headpiece. 
These are shown at one end only. The making of 
the mold is carried out in the regular way; it is a simple 
job and requires no description. Very little labor or 
time was spent in making the pattern. 


cured in place by nails. 


Quick Adjustable Clamp 


By CHARLES SEHL 


The adjustable clamp illustrated is for use on the 
lavying-out table and the surface grinder, and takes the 


place of at least four clamps of the ordinary variety. 
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ADJUSTABLE CLAMP 


QI ICK 


It is made of }{-in. sheet steel, case-hardened. The 
sliding head has a taper slot so that it can be pressed 
down to relieve the notch at the bottom of the beam. 
The spring keeps the pawl in position. 


Cementing Emery-Cloth Disks 
By J. A. RAUGHT 
I suppose that each man in charge of this kind of 
his methods and perhaps his own 
troubles. Possibly if I give a bit of my experience 
along this line, it may be of interest to others. The 
disk grinder, I believe, is here to stay, and every effort 
possible should be put forth to maintain it. 

The first trouble I encountered was in keeping the 
This diffi- 
culty was supposed to be caused by improper cleaning, 
handling, ete., of the steel disk. Scraping the old glue 
or cement off with a steel scraper is said to be poor 
practice, yet I find that with this method the cloth disks 
are hard to get off after they are worn out. Other 
means have been used for removing the old glue, such 
as washing with lye and rinsing with warm water, then 
allowing to dry with internal heat, but the hand scrap- 


work has own 


emery cloth from coming loose in places. 





ing seems to be the best. In no case should the steel 


disk be fingered after cleaning; nor should the emery 
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cloth be handled on the smooth side, even though the 
hands are clean. 

After each disk is thinly coated with cement, another 
little trouble is encountered. The glue that oozes out 
around the edge causes the disk to adhere to the press. 
I overcame this difficulty by treating the press to a 


film of machine oil before laying the disk down. An- 
other trouble is that the disks in stock curl up. The 


remedy, of course, is to keep them under pressure. 

In order to give the glue plenty of time to dry, I 
do this work the last thing on Saturday; in this way 
a new sharp disk is ready on Monday morning. 


Six-Station Circular Milling Fixture 
BY JOHN J. EYRE 


A description of a turntable type of milling fixture 
recently designed for milling the circular and 
notch in the floor-plate catch of a military rifle may 
be of interest to some of the readers of the American 
Machinist. 

The stock for the catch was first cut in quantities to 
the required lengths and ground parallel to the desired 
width of the head on a Blanchard grinder. 

The parts were then form-milled across on top and 
bottom, to give the shape of head and thickness of the 


face 








Cruz 
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Section of Locking Plate 











The Work J 


THE MILLING FIXTURE 


spring portion, the outline of the spring being blanked 
and the hole punched on an ordinary small power punch 
press. 

The face of the catch and the notch under it had to 
be circular-milled, and although a fixture for doing this 
work had been designed and made, the large number 
of parts to be machined necessitated the making of 
the fixture shown, which greatly increased the produc- 
tion. 

The circular base was cast with lugs for securing it 
to the miller table. The top face was bored to receive 
the turntable, and a section of the rim was cut away 
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in front for clearance for the actuating handle; the 
base also had a hub in the center which was cut away 
and tapped for the bolt that centered the handle. 

The turntable was made of machine steel, chambered 
out, and six notches cut in the bottom face to receive 
the pawl on the actuating handle. 

In the top face of the turntable six equally spaced 
seats for the work were machined and holes drilled in 
them for the locating pins. The center of the turn- 
table was bored for the central hub on the base and a 
groove turned in the face for finger clearance at the 
center length of the work. 

A circular ring was secured to the top of the base 
for holding the turntable in its seat. On the rear of 
the fixture was located the pressure plate, which held 
the work in its locating seat in the turntable while 
making the cut. 

The pressure plate was held in place by four screws 
that were tapped into the base and extended above the 
pressure plate a sufficient height to allow for four com- 
pression springs to seat between the head of the screws 
and the top of the plate, the pressure plate being bored 
a free fit over the screw diameter. 

A hole was bored in the pressure plate to allow for 
the entrance of the milling cutter, and both edges of 
the plate were chamfered to allow the work to pass 
under. The bottom surface of the pressure plate was 
stepped to bear on the work at the front and back ends 
when the work was passing under it. 

The actuating handle was of tool steel, spring-tem- 
pered, with a pawl machined on the top surface for en- 
gaging and moving the turntable. In operation the 
milling cutter, passed through the pressure plate to 
the desired position, runs continuously. The operator 
places work in the seat with the hole over the locating 
pin and moves the handle to the right. He continues 
placing the work in the following seats in the table and 
moving the handle backward and forward the length 
of the slot in the base. This carries the work under 
the pressure plate and past the milling cutter, thereby 
making the desired cut. 

By this method the work is quickly placed on or re- 
moved from the fixture and is held firmly while being 
milled. A small air tube over the fixture directed on 
the work removes all milling chips. 


Press Kink for Blanking Cloth or 
Other Soft Material 
By C. 

If you have a plain blanking punch and die, made 
for blanking sheet metal, and wish to use the die for 
blanking felt, cloth, flannel or other soft material, you 
can do so by running the job with about 0.010 in. 
thick iron or tin under the cloth and next to the die. 

Cloth blanks made in this way are just as good as 
those made from an expensive compound punch and die. 
Care should be taken to first grind the punch and die 
and put them in first-class condition. Also shear both 
materials to the same width, so that the work may be 
handled rapidly by the operator. 

The foregoing plan was tried with red felt 4 in. thick 
and the blanks that resulted were clean cut. One job 
was a double-hole washer, the other a round washer { 
in. in diameter with a }-in. hole. 


W. HINMAN 
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T IS probably safe to say that thousands of engi- 

neers, not only in this country, but in other parts 

of the world as well, are giving a great deal of 
thought to the problem of the submarine, which is so 
prominent a factor today in the great war. Hundreds 
of devices have been designed, many have been manu- 
factured, and some few are being used with varying 
success. The great cry of the engineer who wants to 
help is: Tell us the problem presented by the submarine, 
so that we may help to solve it. But the stating of the 
problem is so much more simple than the solution that 
it is difficult to state it in mechanical terms. The real 
problem may be summed up in just three words: 

Find the submarine! 

That is the real problem. Once the submarine can 
be located with certainty, it is no longer a menace; its 
destruction or capture, especially its destruction, is an 
easy matter. 

There seem to be but two methods by which sub- 
merged objects can be detected—by sight or by sound. 
In other words, we must use our eyes or our ears, or 
both. And as both the natural sight and hearing are 
limited, we must use mechanical aids to increase their 
range and power. 

There are numerous undersea signaling devices, all 
based on some modification of the telephone, which 
have been tried with varying success for locating ap- 
proaching vessels. But the toll of the submarine, even 
against naval vessels which have such devices, indi- 
cates that these means cannot as yet be wholiy depended 
on for protection. There are, however, possibilities in 
this field, and no doubt further developments will be 
made along this line. Here would seem to be an oppor- 
tunity for the telephone engineer to make further in- 
vestigations and experiments. 


THE AIRPLANE NOT POSITIVE 


As to seeing the submarine when it is running at 
100 ft. under water, there has as yet been no positive 
method devised. The ardent advocates of the airplane 
claim much greater success than the experience of 
many would seem to justify. Airplane observers have 
detected and can detect submerged submarines under 


iP 3| She Real Problem 
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certain conditions, but these conditions vary so consider- 
ably as to make it anything but a positive method. The 
condition of the surface of the water, the clouds above 
and consequently the shadows and color of the water, 
markedly affect the results of such observations. While 
there are great possibilities in the use of a large number 
of airplanes over an infested area, their value comes 
more from observation when’ a submarine “breaks 
water” than from seeing it while it is still submerged. 

By calling torpedo-boat destroyers or submarine 
chasers by means of its wireless apparatus, as soon as 
a periscope appears, or possibly by expert bomb drop- 
ping, an airplane could be used to make the life of a 
submarine commander and crew decidedly uncomfort- 
able. But as long as the submarine is completely out 
of sight as soon as it submerges to a safe running 
depth, it remains the most elusive and the most danger- 
ous enemy that can be imagined. 

Some of the characteristics of a modern submarine 
may give a better understanding of the real problems 
and emphasize the necessity of finding the enemy be- 
fore positive and destructive action can be taken against 
him. 

Some of the larger submarines are between 250 and 
300 ft. long and have a diameter of perhaps 20 ft. Above 
this is the periscope, which may extend another 15 ft., 
making it 35 ft. from the keel to the top of the peri- 
scope. In running submerged, the periscope is drawn 
down by means of a telescoping tube, to reduce running 
resistance and also to avoid damage to the periscope, 
should it be necessary to dive beneath a vessel. 

The speed of submarines varies greatly, both sub- 
merged and on the surface, it being claimed that some 
of the new German boats can make 16 knots when run- 
ning beneath the surface. This is probably a maximum, 
however, and it is safer to count the submerged speed 
at not over 10 knots. 

Next to finding and destroying the submarine is the . 
problem of combating the torpedo, although in the case 
of unarmed or at least unarmored merchant ships the 
submarine frequently resorts to gunfire. This is prob- 
ably to save its torpedoes, as its carrying capacity is 
limited, torpedoes being both bulky and expensive. 
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best solution for the use 
of the Government. Com- 
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Torpedoes vary in ranges from 4000 yd. up to 20,000 
yd., the latter being theoretical and not an accomplished 
fact, so far as accurate information can be obtained. 
The submarine commander, however, always endeavors 
to get within 1000 yd. before releasing his torpedoes, 
to insure his hits and prevent wastage of torpedoes. 

The large torpedoes are about 21 in. in diameter and 


weigh approximately a ton each. They travel at about 
40 knots on leaving the tube and, as can be seen, have a 
tremendous momentum or striking energy, even without 
an explosive. With practice heads they will dent a 
ship’s plates very noticeably and might even start some 
of the seams to leaking. There have been cases where 
the heads were fitted with a wooden plug and drove this 
plug through the side of a vessel. The average speed 
of the torpedo during the run is perhaps in the neigh- 
borhood of 28 knots. 

The depth at which the torpedo is to run below the 
surface can be determined before launching, the usual 
depth being from 7 to 15 ft. If the torpedo traveled 
deeper than this, it might pass beneath the ship being 
attacked, if the latter happened to be of light draft or 
rose on a swell at the instant the torpedo approached 
its mark. 





THE USE OF NETS OR “‘CRINOLINES’ 


Defense against torpedoes is also to be considered, 
although the destruction of the submarine is much more 
important. It is, however, a very difficult problem from 
every point of view. The use of torpedo nets, or 
“crinolines,” as the navy usually calls them, has so many 
disadvantages that they were never adopted by our 
navy and have been abandoned in most of the others. 
They are very heavy, retard progress of the ship to 
an alarming degree and do not afford much protection 
at their best; for torpedoes can be fitted with knives 
which will cut through any net that it is practicable to 
use for this purpose. Then too, the nets would be sure 
to get into the screws if any of their supports gave way 
or were shot away in action, and the ship would be 
helpless without power to move. 

The use of plates held away from the sides of the 
ship has been advocated by some, but such contrivances 













have the great objectic u of reducing speed to a danger- 
degree, while the 
against the submarine and its deadly torpedo. 


ous speed is greatest safeguard 

The pur- 
pose of these plates is to explode the torpedo at a suffi- 
cient distance from the ship’s sides to prevent damage 
to the hull, and there is what 
this distance must be. It has been tested out to a con- 
siderable extent by the Department of 
and Repair, and the results of the tests can be made 
available to those who are working along this line. This 
line of attack does not, however, seem as promising as 
the main problem of finding the submarine, although 
put David Harum’s 
advice about “getting the other feller fust’’ applies es- 
pecially to the problem of the submarine. 


much dispute as to 


Construction 


defensive methods have their place. 


OTHER PROTECTIVE DEVICES 


Trapping the submarine by means of nets works out 
in some cases, but depends on the submarine coming 
where you have the trap set. These nets seem to have 
done fairly well in protecting certain small areas, but 
when the builder knows that a net 
between him and his prey, he promptly equips the sub- 


submarine stands 
marine with knives which, aided and abetted by excess 
motive power, will cut through the nets and attack the 
quarry, which is lying in fancied security. 

Then there are buoys of various kinds which indicate 
when their appendages are disturbed by the passing of 
a submarine beneath them. Unless this passage fires a 
mine, the submarine may be a mile away before a chaser 
can reach the spot. Anchored mines that will explode 
submarine strikes them 
edged swords, as the mine does not discriminate as to 


when a may become double- 
whose submarine or what kind of vessel it destroys. 
These considerations are all sidelights and should not 
detract from the main problem of finding the subma- 
rine. We have the X ray, which shows through solid 
bodies, and other rays that have special functions and 


qualities of their own; why not an S, or “submarine” 
ray, which shall show through 
depths of water? 

The whole problem seems to be up to the electrical 
We must be able to see the submarine or to 


objects considerable 


engineer. 
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locate it by sound, in order to escape from it or to Hardening High-Speed Steel Tools 
destroy it. Or we must be able to divert the torpedo 
from its course, which again seems to be an electrical By A. D. HALLETT 


problem. The latter is but a makeshift, however. The Referring to the request on page 126, Vol. 46, in re- 
main problem remains: gard to hardening high-speed tools and cutters ‘odd in 
Find the submarine! form, I submit the following facts. They are based on 


my observations during the last six years and relate to 
one style of cutter only. 


Key Pullers and Cleaning Brush It was found that cutters used for blocking gears, 
when purchased from standard tool firms, would not 


By C. H. WILLEY 

/050° 

The illustrations show two key pullers and a cleaning 7 9007 
brush made from discarded wire hoisting cable. One y" 

of the helpers in the copper shop made 125 brushes from 
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RELATION OF DRAWING TEMPERATURES 








stand up under the feed required of them After some 
— experimenting on our part, it was easily seen that to 
de! eliminate breakage the cutters must be drawn to some 
e temperature to toughen them, but not too much to cause 
excessive grinding. 
The following method of handling gives good results: 
The cutters are preheated six at a time, held as in Fig. 
1, to 1550 deg. F. and then submitted to a heat of 2330 
3 to 2380 deg. (according to the amount of carbon) in 
7 the high-speed furnace. The cutters, however, are not 
allowed to reach this heat, but are handled faster by 
running it high. They are then plunged into oil at from 
200 to 400 deg. and either kept moving or the oil cir- 
culated. 
After removing the bolt, they are brought up gradu- 
ally to 1050 deg., the drawing point, and cooled in oil. 
Fig. 2 shows the relation of other drawing points to 
1050 degrees. 
Cutters treated as outlined above will block out a 


| bevel-gear tooth 0.400 in. deep in 13 sec.—that is, a 48- 

(i tooth bevel will require 10 min. Under fair conditions, 

| | | regarding hardness of stock to be machined and the state 

\\\\l | of repair of the machine, 40 gears may be blocked at 
\K | —_ J one grind. 

\\ 

yo ground. A flexible shaft outfit was used for grinding 

ws the sand out from between the teeth, but to complete the 

KEY PULLERS AND CLEANING BRUSH outfit a turntable, on which the gears could be placed 

while being ground, seemed necessary. In the scrap 

an old coil of 4-in. cable at an average cost of 3c. each, pile I found an old planer vise with the solid jaw broken ~ 

considering the coil as scrap. They outwear the dust off. I bolted the bottom ring on skids, then laid two 

brush or the corn whiskbroom and can be used in places 2 x 4’s across the top part of the vise, bolted a barrel 


and corners where the ordinary brush cannot. The key onto that, and cut it down to the right height. This 
pullers are self explanatory. proved to be a strong and durable turntable. 
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') Old Planer Vise as a Turntable 
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hy | By J. A. RAUGHT 
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Recently we had several cast gears that were to be 
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New Occasions Teach New Duties 


T is very difficult for any of us to realize the magni- 

tude of the task of organizing our varied resources 
and industries so as to use them to the best advantage, 
and it is particularly difficult for those who are busy 
in their individual businesses, as before the war began. 
The inability to realize the extent of the undertaking 
makes it seem as if nothing were being done to utilize 
the vast resources at our command. This is far from 
true, however, for a great amount of work is already 
under way, and organization is proceeding much faster 
than appears on the surface. In fact, a vast amount 
of useful preliminary work is being done which may 
never appear; only the facts that shipments do not go 
astray and that shipping space is well utilized will be 
noticed by those in charge, but will never be appre- 
ciated by the general public. 

The sooner we do realize the great work to be done 
and that each of us must play his or her part, the better. 
We have so long been accustomed to go ahead in our 
individual way that it is difficult to think of doing 
things collectively, either voluntarily or by direction, 
but this is the only way in which the war is going to be 
won without undue delay and at unnecessary cost. We 
must, to a large extent, forget our past methods or at 
least be pliable enough to change them when it is for 
the best interest of all to do so. We can no longer 
be individuals to the same extent as before, at least 
until the war is over; and we must learn to think col- 
lectively, to consider how our actions and our methods 
affect the whole country instead of our own particular 
shop, town or section. 


* 


But this is only one of the many questions that all 
must carefully consider. It is absolutely certain that, 
with the most careful management in the world, all 
our industries are bound to lose valuable men. It is im- 
possible to exempt all the valuable men in any industry, 
and we must make up our minds to train new men and 
new women in parts which they can perform. Men who 
are unfit for military duty can be trained to do more 
than we perhaps realize, especially in the clerical de- 
partments, and this without in any way underestimat- 
ing the value of these departments. Women can be 
trained to make good storekeepers, to give out tools in 
toolrooms and to do the preliminary work, at least, in 
the making of many fine tools. They have proved es- 
pecially adept on grinder work and can prebably soon 
learn to turn out very accurate tools and gages with a 
little instruction. 

We must make up our minds to all sorts of incon- 
veniences in the teaching of new people in our shops, 
and the sooner we begin to prepare for it with the broad 
spirit of helpfulness instead of grudgingly, the sooner 
we can be of real service to the country. Do not lose 
sight of the fact that we are all helping war prepara- 
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tion when we are doing our level best in our own line, 
even if we never see a shell or get an order direct from 
the Government. We must plan to use women in the 
shops and must make conditions such that the work will 
be as pleasant as possible. We must plan to use older 
men than we have employed in many cases and, to some 
extent, to utilize, on work that they can perform, those 
who are crippled. 

We must not hope to be let alone because we are 
making a product that the Government must have, for 
all the useful industries are doing likewise. The ma- 
chine business will careful consideration, as 
its great usefulness is fully appreciated by those in 
charge of raising an army, from Secretary Baker down, 
but we must be prepared for changes that will test our 
powers of management to the utmost. For, after all, 
this is a test of management more than anything else, 
and those who can best handle the problems presented 
can congratulate themselves on earning the past mas- 
ter’s degree, whether any title be conferred or not. The 
exemption boards will undoubtedly use their best judg 
ment in most cases, and all the really necessary men 
who can be returned to their respective shops will be 
sent back to do their bit at home. But it is the part 
of wisdom to prepare for some of these emergencies in 
advance and so prevent unnecessary delays when the 


receive 


time comes to make the changes that are inevitable. 


The American shop has long been noted for the free- 
dom with which it exchanges experiences and informa- 
tion with its neighbor, and to this characteristic is un- 
doubtedly due its rapid strides in machine-shop prog- 
ress. Without the very free interchange of ideas which 
has taken place between the manufacturers of automo- 
biles, we should not have attained our preéminent posi- 
tion in that line. Similar interchanges are even more 
vital at the present time, when every hour that can be 
saved in manufacture may conserve lives and dollars. 
An even greater spirit of coéperation is vitally neces- 
sary now and is sure to be accomplished when its great 
value is fully appreciated. No true American would 
at this time withhold information that would 
other shops to make more or better ammunition or other 
supplies. There will be work enough for all; and 
whether we are making ammunition or mowing ma- 
chines, a maximum product per hour of labor is equally 
essential to victory and to success after the war. 


enable 


Perhaps no one has summed up the whole situation 
better or more concisely than Frank A. Scott, chairman 
of the General Munitions Board, in a communication 
to the National Machine Tool Builders’ Association at 
Cincinnati, under date of May 19. This message, com- 
ing from a man who has had wide business experience 
and is a part of the machine industry, with the added 
advantage of being able to see the situation from with- 
in the war councils, can well be carefully studied by 
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every machine builder in the country. The letter 
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Not as Easy as It Looks 
VISIT to any of the United States arsenals will re- 
the fact that hundreds of manufacturers are 
visiting these places in order that they may be in a posi- 


i Xveal 


tion to bid intelligently on gun carriages, caissons, lim- 
bers, harness and other equipment needed by the army 
at the present time. Further investigation reveals the 
fact that of the re- 
quirements demanded by the Government or the equip- 
ment needed to handle the work to advantage. 
Contracts let by the 
number of 1916 model 3-in. gun carriages, caissons and 
limbers, and it is to be hoped that the manufacturers 


few of these men have any idea 


have been Government for a 


receiving these contracts will be able to fill them to 


the satisfaction of the Government and themselves 
That these carriages are going to cost much more by 


contract than by Government work is evident: 
these difficulties found in the 


equipment required and in the training of men for the 


very 
are necessary special 
special operations. 

The 
are doing everything possible to aid the private con- 


officers in charge of these Government shops 


and have shown investigators every possible 
but at the with all the addi- 
tional war work piled upon them, it has proved a burden 


tractors 


courtesy ; present time, 


in many ways. 


arsenal work have 


An example of 


cost of 


the 
been made during the past few years. 


Great reductions in 


this is the hub for the 56-in. wheel that is used on 3- 
in. carriages, caissons and limbers. At present, the cost 
of these, based on labor, 100 per cent. overhead and cost 
of material, is just about one-third of what it was. 
Another item to be considered is the special forging 
dies and fixtures required, some of which have taken 
a long time to develop to their present stage of effi- 


ciency. 
A manufacturer recently inspected the shops of an 
important arsenal and at first glance made the state- 
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ment that his shop could make two sets of “spring” 
cylinders to the arsenal’s one; but by the time he had 
investigated the matter quite thoroughly, he decided 
that he could not improve on the present methods to any 
great extent. First glance would lead one to believe 
that a great deal of this work is easy; but when the 
limits required are taken into consideration, it assumes 
a different aspect. These limits are not given with the 
idea of holding the work so close that manufacturers 
cannot compete with the Government, but are given 
because of the conditions to be met with in service, be- 
cause they are actually required and because separate 
parts must in many cases be sent to the field, where 
it is impossible to fit them to the guns. They must be 
absolutely interchangeable. Manufacturers should not, 
however, become discouraged and throw up their hands 
on account of this; for there are many parts of this 
equipment that can be made without undue care or out- 
lay for They should give the matter careful 
consideration and study, should familiarize themselves 
with the methods and tools now in use at the arsenals 
and should learn the points of difficulty. 

We do not wish to go on record as suggesting or 
criticizing the methods that have so far been used in 
vlacing contracts, for they have no doubt been handled 
in the manner possible under existing circum- 
stances; but it would seem that considerable advantage 
and saving could be made if, instead of placing con- 
tracts for completed equipment, subcontracts were let 
in such a way that one manufacturer would have only 4 
limited number of different parts to make. In this way 
a great saving in equipment and time of delivery could 
probably be made. 


tools. 


best 


One manufacturer, for illustration, has a contract for 
Another has a 
and 


over 3000 caissons and 3000 limbers. 
contract for 900 caissons, another for 900 limbers, 
others for smaller amounts of one each. This means 
that each one must make all the special tools and other 
things required for all the component parts of this 
equipment. There are many parts common to both 
caissons and limbers, such as wheels, hubs, diaphragms, 
etc., and the making of them means thousands of dol- 
lars’ outlay in special tools. If these parts were let out 
in such a way that one manufacturer best equipped 
to handle the work could make all the hubs, another all 
the pressed-steel parts, etc., it would tend greatly to 
expedite delivery and reduce costs. 

We believe that manufacturers, as a whole, have been 
very broad-minded and patriotic in giving their com- 
petitors and the Government the benefit of their experi- 
ence on munition and other work. We could name many 
of national repute who have done this, but we are sorry 
to say that we could also name a few who take the other 
matters. If manufacturers seek to handle Gov- 
ernment contracts solely for the dollars and cents to be 
gained, they are pretty sure to kill the goose that laid 
the golden egg; and the Government may find it neces- 
sary to take possession of such factories and run them 
at a nominal profit to their owners. 

This is no time for us to haggle over dollars. We are 
in the greatest fight in the world’s history, and the 
sooner we realize that we are fighting for the continu- 
ance of our own liberty as well as world liberty, just 


view of 


that much sooner will we crush the enemy of democracy. 
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Lamb Ball-Bearing Grinder 


The ball-bearing grinding, polishing and buffing spin- 
dle illustrated is now being marketed by the Lamb Knit- 
ting Machine Co., Chicopee Falls, Mass. It is equipped 
with self-aligning ball bearings housed in dustproof 

















LAMB BALL-BEARING GRINDER 
Diameter of spindle between bearings, 2 in.; diameter of wheel 
seat, 14 in.; length of spindle, 30 ir height of bench type of 
machine, floor to spindle, 394 in.; wheels, 2x12 to 2x 16 in 


chambers and lubricated by a constant flow of oil from a 
reservoir. A sight feed gage is fitted to the oiling 
system. The head is made up separate from the base, 
so that the machine may be used either as a bench or 
as a pedestal-type machine. 


Pyromagnetic Indicator 


For indicating the critical point on steel parts being 
heated for hardening, the Pyromagnetic Instrument Co., 
175 North Jefferson St., Chicago, Ill, has placed on the 























DECALESCENCE-POINT INDICATOR 


market the instrument illustrated. The curved needle 
indicated by the small arrow at the left end of the 
instrument is energized by means of an electric current. 


On being placed in the furnace in such a position that 
the magnetic needle is brought into contact with a part 
being heated, the will cling to the 
part. The piece is tested in this manner at frequent 
intervals until a heat is reached where the needle re- 
fuses to cling to it. This point, at which the steel part 
becomes nonmagnetic, is the proper heat for quenching. 
The instrument may be used on work of practically any 
size, and it is equipped with a pilot lamp, switch, needle 
control, and fittings to attach to a standard lamp socket. 


of steel needle 


Metalwood Hydro-Pneumatic Press 
For the purpose of subjecting high-explosive and 
shrapnel shells to internal pressure, the Metalwood 
Manufacturing Co., Leib and Wight Sts., Detroit, Mich., 


has placed on the market the hydro-pneumatic press 



























shown in the illustration. Compressed air is used as 
the prime mover at a pressure of 100 lb. per sq.in. The 
press is built in various sizes for different sizes of 
ani 
1 giuhed 
4 <t. 
med)! 
AF 
“= 
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HYDRO NEUMATIC PRESS FOR TESTING SHELLS 


shells, developing pressures of from 2000 to 21,000 Ib. 
per sq.in., according to the size and nature of the shell. 
All parts of the press under stress are forgings or 
and all 
pressure is tubing. 
cast iron, and the pistons are fitted with three rings. 
In operation the shell is placed on the clamping press 
in the clamping position 
against the nosepiece, a copper gasket being used for 


alloy-steel castings, pipe carrying hydraulic 


seamless steel Cylinders are of 


foreground and raised to 


sealing purposes. Pressyre is then applied by admit- 
ting air to the cylinder, ayhieh raises the pressure in 
the intensifying cylinder atid transmits it to the clamp 
ing cylinder. Air pressure is left on the clamping cyl- 
inder and is then admitted to the intensifying cylinder, 
causing the pressure to rise to the desired point. 
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Superior Hand Miller 
The illustration shows a new motor-driven hand 


miller recently placed on the market by the Superior 
Machine and Engineering Co., 51 Fort St. East, Detroit, 
Mich. Spindle speeds are controlled by means of a 
speed box with sliding and transposing gears. 

The lower pulley near the bottom of the column, the 
pulley on the end of the spindle and the upper pulley 

















SUPERIOR HAND MILLER 
on the swinging arm are interchangeable, and these in 
combination with the two-speed gear box and trans- 
12 spindle speeds varying approxi- 
mately from 150 to 1035 r.p.m. All gears are keyed to 
their shafts, and bronze bearings are used. All chains 
and sprockets are inclosed as a protection against dust 
and injury to workmen. 


posing gear give 


Bicknell-Thomas Thread-Lead Indicator 


The Bicknell-Thomas Co., Greenfield, Mass., is now 
manufacturing the thread-lead indicator illustrated, 
which may be used either on a screw or inside a tapped 


hole. The illustration shows the tool equipped with a 




















THREAD-LEAD INDICATOR 
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small table upon which a screw is rested while being 
tested. 

When the two small points are pressed against the 
threads, the indicator needle will register zero if the 
threads are normal, on the plus side of the zero mark 
if the lead is long, and on the minus side if the lead 
is short. For gaging in a tapped hole, which may be 
as small as 4 in. in diameter, the table is removed by 
loosening the thumb-screw. A master gage is furnished 
so that the operator may test the instrument for ac- 
curacy. If desired, a master can be furnished to set 
the points for testing threads of an odd pitch. 


Watson-Stillman Ship-Frame Bender 


The Watson-Stillman Co., 42 Church St., New York 
City, has recently brought out the machine illustrated, 
which is designed for bending heavy steel shapes for 
ship frames, deck beams, etc. The machine consists of 
a cylinder ram and operating valve. It is mounted 
upon rollers, so that it may be quickly moved to the 


desired position. A loose pin is fitted into holes in the 

















SHIP-FRAME BENDER 
bending slabs and serves as an abutment for the ma- 
chine. 

The ram is double acting, both its forward and reverse 
movement being under control at all times. Provision 
is also made to prevent too great a stroke. The ma- 
chine illustrated is equipped with a screw-stem stop 
and release valve, but a single lever-operating valve can 
be furnished if desired. The machine is built with a 
movement at right angles to the axis of the ram, as il- 
lustrated, or in a direction parallel to it. The stroke 
of the ram is 10 in., and a pressure of 18 tons is de- 
veloped at 1500 lb. per sq.in. Its weight is 750 pounds. 


Ezy-Out Screw Extractor 


The Cleveland Twist Drill Co., Cleveland, Ohio, has 
placed on the market a number of additional sizes of 
the “Ezy-Out” screw extractor described on page 129, 
Vol, 46. ; 

The extractor is now made in 12 styles varying in 
size from a point diameter of ,4 in. and a large diain- 
eter of 4 in. to a point diameter of 1{ in. and a large 
diameter of 2,°, inches. 
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Oakley Cutter and Tool Grinder 


The No. 2 Oakley cutter and tool grinder shown in 
the illustration is the latest product of the Oakley Ma- 
chine Tool Co., Cincinnati, Ohio. It will handle sur- 
face, cylindrical and internal grinding and is adapted 
for such work as jig bushes, straight-edges, snap gages, 
slitting knives, reamers, rose 
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table feed is also operated from either side of the ma- 
chine, but is controlled by means of a handwheel. 
Micrometer dials are supplied. Provision is made to 
gear up the screw with the spindle of the index head 
for grinding spiral fluted hobs. 
Complete equipment includes headstock and tailstock 
with four reducing collets; tooth rest with two blades; 
setting dog; two wheel guards; 





bits of formed tools, etc. Fig. 
1 shows the entire machine. 
Fig. 2 shows the set-up for 
grinding a reamer, while Fig. 
3 illustrates an internal-grind- 
ing job. The base and column 
are separate castings, the for- 
mer being of the cabinet type. 
The wheel head swivels 180 
deg. each way on the column 
and is provided with dustproof 
taper bronze bearings adjust- 
able for wear. 
Vees 16 in. apart 
are used for the 
knee, to prevent 
any rocking of 
the saddle. Box- 
type construction 
is adopted for the 
knee, and adjust- 
able taper gibs al- 
low for compensa- 
tion for wear. Ex- 
tension bearings 
on the saddle pro- 























center- 
wheels: 
spin- 


hand rest; wrenches; 
ing gage; grinding 
two-speed countershaft; 
dle extension; water pot; gear- 
cutter sharpening attachment; 
surface-grinding attachment, 
including vise, extension spin- 
dle and support, and grinding 
wheel; cylindrical-grinding at- 
tachment, including drum 
countershaft, saw-grinding 
ehuck, 4-in. chuck, universal 
grinding dog and 
two grinding 
wheels; internal- 
grinding attach- 
ment, including 
pulley, endless 
belt and grinding 
wheel. Due to the 
large number of 
attachments, the 
machine is adapt- 
ed to be used on 
a large and va- 
ried list of tools 














tect the knee vees and cutters. It 
from dust and FIG. 1. THE NO. 2 OAKLEY CUTTER AND TOOL GRINDER may be readily 
. Longitudinal movement, 17 in.; vertical movement, 104 in.; cross movement, 9 in.: : ror ‘ ~ 
grit. The table table surface, 54x 33] in.; distance from center of spindle to table, 0 to 104 in.: set up for hand 
s ar- maximum swing on centers, 10 in.; maximum length between centers, 20 in.; wheel j w- 
slide has one ane speeds, 3683 and 6950 r p.m. ; distance spindle to floor, 484 in.; capacity, face mills ling the fol ™ : 
row dovetail guide up to 16 in. in diameter, formed cutters up to 74 in. in diameter, saws on table up to in zg ty pes oO I 
= 48 in. in diameter; floor space, 49 x 68 inches ‘ 
and one flat way work: Face 


and is equipped with an adjustable taper gib. The table, 
which is supported at both ends and at the middle, is pro- 
vided with degree and taper-per-foot graduations and a 
fine pitch screw for set-over. The amount of swiv- 
el is 270 deg., and the taper adjustment is up 
to 2 in. per ft. Coarse table feed, used for cutter 
sharpening, is operated from either side of the ma- 
chine by a clutch lever and rack and pinion. Fine 


grinding slitting saws, side teeth of side mills, gear 
cutters, reamers, spiral mills, angular cutters, taps, 
large face mills, jig bushings, taper reamers, forming 
cutters, inserted-tooth cutters, etc. If it is desired to 
use the machine continuously on one type of work it 
will be furnished with only those attachments that are 
required. The wheel of the internal grinding attach- 
ment runs at speeds of from 12,250 to 19,800 r.p.m. 























GRINDING A REAMER 


FIG. 3. INTERNAL-GRINDING JOB 
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Aircraft production, which continues to be the lead- measures by any stretch of the imagination. Yet the 


ing topic of conversation, is receiving a tremendous 
amount of study. The board established for this pur- 
pose, and headed by Mr. Coffin, has done more work on 
the proposition than will probably ever be known, and 
there is every reason to believe that in a few months 
there will be an undreamed of activity in this field. 
It is a bit difficult to see why more was not accomplished 
by airplane builders before the war, as many attempts 
were made to have them get into shape for quantity 
production. While there seemed to be a general willing- 
ness, the efforts did not materialize so far as being able 
to produce motors in large quantities is concerned. 

Now that it seems to be generally agreed that we can 
be of the greatest service to our allies on the fighting 
lines by supplying a vast number of airplanes, and we 
have concentrated in a large measure on this point, we 
may expect to see many interesting developments. One 
of the first things is to impress Congress with the ne- 
cessity of appropriating sufficient money for the pur- 
pose, $600,000,000 being estimated as the proper fig- 
ure at this time. We can all lend a hand by getting in 
touch with our representatives and senators. 

There is little doubt that ten thousand airplanes will 
be of far more service than a hundred thousand men on 
the firing line, while some estimate the ratio as being 
far greater. This gives us the opportunity of letting 
our dollars serve to better advantage than our men, 
thereby saving the lives of thousands who will be of far 
more value as citizens and workmen in rebuilding and 
rehabilitating the war-torn world than as heroes who 
have fallen for the flag. Every life we can save by the 
expenditure of money and mechanical skill will not only 
be a financial asset to the world, but will reduce the 
sorrow and heartaches for years to come. 

THE APATHY OF CONGRESS 

Now is the time to let our representatives in Con- 
gress know that we approve of any appropriation for 
aircraft or other mechanical devices that will help win 
the war in the shortest possible time and save the lives 
of our men at the front. If there is any doubt that 
prompt attention is necessary in this matter, a visit 
to either the House or the Senate will dispel the illu- 
sion. At this writing the House is spending valuable 
time in discussing our old and ever recurring friend the 
River and barbor bill, under the guise of making it a 
One creek in Georgia, which a represen- 


war measure, 


tative of that state says he can jump across, is down for 
a good slice of pork, and all told there are several mil- 
lion dollars’ worth of jobs that cannot be called war 


few representatives who stayed on the job voted down 
an amendment that would have taken this out of the 
hands of political jobbers. 

Fortunately, the President can probably nullify the 
measure by assigning the engineering officers who 
would naturally carry on this work to duties that are 
more necessary at this time. It shows, however, that 
many of our representatives evidently do not appreciate 
the seriousness of the situation. If they feel that thev 
are representing our feelings in the matter, it is high 
time they were made to understand that we want ac- 
tive steps taken for the vigorous prosecution of the 
war rather than that Podunk creek and similar useless 
bodies of water shall be given either money or atten- 
tion at this time. When only 15 per cent. of the mem- 
bers of each house take enough interest to be present 
while the country is entering on the greatest war in 
history, it is up to us to let them know that we de- 
mand better representation. On the other hand, it is 
gratifying to find that some representatives, who never 
before seemed to take life seriously, are keenly alive to 
their responsibilities and are breaking party ties to do 
what they believe to be the right thing at this time. 


THE Motors To BE BUILT 


Returning to the actual production of aircraft, it is 
encouraging to learn that active steps have already been 
taken to produce motors on a manufacturing basis. 
Here is where America should shine, if things are man- 
aged as there is every reason to hope and believe they 
Suilders who have motors that can pass the 
necessary requirements will be given orders for all 
they can build. Two or three of the most successful 
types of motors in use in Europe will be brought here 
and put into factories where the methods and the ad- 
vantages of manufacturing on a large scale are already 
understood. These will naturally be the automobile 
builders, who have developed quantity production to a 
much greater and more efficient point than any other 
industry. Plans are already under way, and it promises 
to be but a short time before we shall begin turning out 
motors at a rapid rate. 

This will give us the beginning of our motor suppl) 
and form a constant source of motor power for air 
planes. At the same time, there are substantial de- 
velopments in the way of an improved motor which 
will embody the good features of all the motors now in 
use and eliminate many of the defects. This motor is 
to be made the standard, and production will be pushed 
in as many factories as necessary to secure a produc- 


will be. 
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tion large enough to give us the unqualified control of Builders of machines used in airplane motor work, 
the air. It is to be regretted that we did not begin ac- or other parts of airplanes for that matter, will do well 
tive work earlier, but we now have many good engineers’ to give careful consideration to the probability of a 
on the job. The best engineering brains of the country large demand from this source and prepare for it, so 
are studying the problem, and the makers of motors far as can be done. This means lathes, both engine 
of all kinds are doing their level best to coéperate in and turret, automatic screw machines for smaller parts, 
order that maximum production may be secured in_ internal and cylindrical grinding machines, millers, and, 
minimum time. of course, drilling machines of various sizes, particu- 
larly those of the small, high-speed type. 

Then, too, shops that are in a position to make tools 

All this means that in some cases machine builders’ such as boring bars and cutters, jigs and fixtures for 
must supply new equipment and in others add to equip- holding the work and for securing duplicate produc- 
ment already installed, and be ready to do their share, _ tion, gages for holding the parts to size and securing 
as of course they will, in shaping their output to meet interchangeability, as well as accessories of all kinds, 
the needs of this very important branch of the muni-_ should get ready to help in their particular line. Those 
tion field. In instances where this demand conflicts who are not familiar with airplane motor work can get 
with orders already on the books, it may be necessary some idea regarding it from the articles that have been 
to apply to the Priority Board of the Council of Na- appearing in the American Machinist. As these will 
tional Defense, Munsey Building, as has been men-_ show, the work resembles that of automobile motor 
tioned before, although there is little doubt that air- building, but there are many refinements necessary in 
plane work will be given precedence over almost every- the airplane motor that would be a waste of time and 
thing else needed in the general line of war supplies. money if incorporated in the motor for the automobile. 


How It AFFECTS MACHINE BUILDERS 
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Chapter 6 Planing-Machine Drives, is a Acorn Die and Holders. Greenfield Tap Technical League of America Regular 
special chapter on the application of belts, and Die Corp., Greenfield, Ma Booklet meeting econd Frida of each month 
clutches and motors to the problem of driv- Pp. 20: 6x9 ir illustrated \ brief Oscar S. Teale ecretary 35 Broadway, 
ing planers description of the rigir ind development New York City 
Chapter 7, Drives for Various Machines, of this die and show ipplication of same 
is devoted to the problems of driving shap- The American and Canadian engineers 
ing machines, boring mills, drilling and bor- “American-Wadsworth” Sand Blast Ma- and architects of Norwegian birth and de- 
ing machines, millers, etc chine. American Foundry Equipment Co., cent will hold an informal congres and 
Chapter 8, Miscellany, is a discussion of 52 Vanderbilt Ave, New Yor Catalog reunion at the Chicago Norske Klub, Logan 
details used in the work under considera- Pp. 32; 6x9 in.; illustrated Square, Chicago, IIL, Sept. 27 to 29, 1917 





AMERICAN 


ao 
oe 


MACHINIST Vol. 47, 





Ty 





STULL PLLA LLL 


WEEKLY 


TE Tt 


PRICE GUID 





No. 2 


TUEVUEAAUACA ELUENT Eat 


E OF 














SPdHddUNd/00NNNNNDNNNLADNNADEANDSNAUNNUONNOCONGENOGENONANUNAUnOUedecegueegnennagd cane eeu teg tedden 


IRON AND STEEL 





riGg IRON Qutation were current as follow at the points 
and dates indicated 
July 6 One Month One 
1917 Ago Year Ago 
No Southern Foundry, Birmingham $47.00 $40.00 $14.50 
No. IX Northern Foundry, New York 2.70 £6.00 19.75 
No Northern Foundry. Chicago 5.00 47.00 19.00 
Bessemer, Pittsburgh 7.95 5O.DS 21.95 
Basix Pittsburgh 2.00 £5.00 18.95 
No ’X Philadelphia 2.00 $5.50 19.75 
No Valley 2.00 £5.00 19.25 
No Southern Cincinnati 19.90 90 16.90 
Basi Eastern Pennsylvania 50.00 $2.50 19.00 
Gray ftoree Pittsburel 17 ho 13.05 18.70 
STEEL SHAPES The following base price in cents per pound 
are for structural shape } in. by 4 in. and larger, and plates 3 in 
and heavier, from jobber warehouses at the cities named 
New York Cleveland Chicago 
One One One On 
July 6. Month Year July6 Year July 6 Year 
1917 Ago Ago L917 Ago 1917 Ago 
Structural shapes >. 25 ».00 3.25 £50 3.25 5.00 3.10 
Soft steel bars »~o0 475 tao » 00 3.°5 #50 ,10 
Soft steel bar hapes » 00 1.75 3.25 $50 3 > £50 3.10 
Plates 9 Oo 8 OO too S00 3.65 8S OO 3.50 
BAR TRON Prices in cents per pound at the places named are 
as follow 
July 6, 191 One Year Ago 
Pittsburgh, mill 1.75 7.50 
Warehouse New Yorl t.7o 8.25 
Warehouse Clevelana £5 3.35 
Warehouse, Chicago 50 3.10 
STEEL SHEETS—tThe following are the prices in cents per 
pound from jobber warehouse at the citie named 
= New York Cleveland Chicago 
‘2 _;2 i = be t be be 
s=t Zt 2: os 2e waco oao 
£eS5 85 624 6e< 2S Spe Sra 
*No "8 black 8°55 10.00 9.50 ,O5 9.50 3.°0 3.20 
*No. “6 black B.15 990 940 355 940 3.10 310 
*Nos. 22 and “4 black 8.10 9.85 9.35 3.50 9.35 3.05 05 
Nos. 18 and 20 black 8.05 9.80 9.30 $45 9.30 3.00 200 
No. 16 blue annealed. 9.10 9.70 9.20 $45 970 3.70 +60 
No. 14 blue annealed RRS 960 9.10 $35 960 3.60 $50 
No. 1° blue innealed 8.0 OO 05 £30 DOD 3.55 8.45 
No. 10 blue annealed 8.25 9.50 9.05 $5 9.50 3.50 9.50 340 
*No ’S galvanized 10."25 13.00 1°.00 540 11.00 5.°0 11.00 ,10 
*No. “6 galvanized 9.95 1°2%.70 11.70 5.10 10.70 $90 10.70 +80 
*No. “4 galvanized 9.80 17.55 11.55 £95 10.55 t.75 10.55 4.65 
*For corr ited sheet a Sa 100 Ib 
COLD DRAWN STEEL SHAFTING From warehouse to con- 
Sumers requiring fair-sized lot the following quotations hold 
. - July 6. 1917 One Year Ago 
New York List plus 25 List plus 20 
Cleveland List plus 10 List plus 20 
Chicago List plus 10 List plus 10 
DRILL ROD Discounts from list price are as follows at the 
places named 
Extra Standard 
New York 1O° 5 
Cleveland 10 5 
Chicago he 50 
SWEDISH (NORWAY) IRON Thi material per 100 Ib ell 
as follows 
: July 6. 1917 One Year Ago 
New York 2°00 00@°86.00 $6.00 
Cleveland 12.30 6.30 
Chicago 1°00 5.25 
In coils an advance of 50c. usually is chares 
Nots Stock searce generally 
WELDING MATERIAL (SWEDISH) Prices are as follow 
in cents per pound f.o.b. New York 
Welding Wire* Cast-Iron Welding Rods 
%. 4) ni “% ‘ ’ 3 by 12 in. long 16.00 
No. 8 ind No. 10 » by 19 in. lo 14.00 
M % by 19 in long 17.00 
No, 1° 21.00@30.00 % by 21 in. long 12.00 
No. 14 and 
a 18 *Special Welding Wire 
o. 20 
:, \% 33.00 
: i 30.00 
*Very scarce i) 38.00 


Tn 


MISCELLANEOUS STEEL—The following 
per pound are from warehouse at the places named 
New York Cleveland 


quotatior 


July 6, 1917 July 6, 1917 July 6, 1917 
Tire 5.00 5.00 4.50 
Toe calk ».00 5.50 4.75 
Openhearth spring steel 7.00 8.25 8.004 8.50 
Spring steel (crucible anal 
ysis) 8.00 11.25 12.00 
Carbon tool steel, base price 10.00 13.00 
Special best cast steel 14.00 @ 18.00 "0.00 
*In bars 
PIPE—The following discounts are for carload lots f.o.b. Pitts- 
burgh basing card in effect May 1, 1917 
BUTT WELD 
Steel Iron 
Inches Black Galvanized Inches Black Galvanized 
% % and & $2 15% ™ to 1% 38° 22% 
i 16 31% 
LAP WELD 
4” 27% 1% 23° 8 
» to 6 45 35% 1 30° 16 
2 31 7 
2% to 4 33° 206 
i, to 6 33 0 
BUTT WELD EXTRA STRONG PLAIN ENDS 
Ms »s and 38 20 1% ' % to 1% TT 2307 
13 30%, « 
, ta l +7 3414 
LAP WELD EXTRA STRONG PLAIN ENDS 
40 28% 1% 24° R° 
to 4 +3 31% 1\, 30 16% 
t to 6 i” 30% ; 32 ¢ 19% 
>% to 4 34 22% 
1% to 6 33 21% 
Note National Tube Co. quotes on basing card dated Apr 1 
Stock discounts in cities named are as follows 
New York -Cleveland—~, — Chicago — 
Gal Gal Gal 
Black vanized Black vanized Black vanized 
4, t steel butt welded 38 pA 34 % 20 43 238 
$+, to 6 in. steel lap welded “8 10° 38 23 39 25 
Malleable fittings. Class B and C, from New York stock sell at 5 
from st price Cast iron, standard sizes, 27 and 5 


METALS 





MISCELLANEOUS METALS—Present and past New York 
quotations in cents per pound 
July 6 One One Year 
1917 Month Ago Ago 
Copper electrolytic (carload lots) 30.00 31.90 "7 00 
Tin 6°00 61.00 38.75 
Lead 11.50 12.00 6.50 
Spelte 9.25 9.50 9.00 
*Third-quarter copper; for spot copper the market price is 33c 
ST. LOUIS 
Lea 11.25 10.75 6.37% 
Spelter 9.00 9.25 8.50 
At the places named, the following prices in cents per pound 
prevail 
—New York—— —Cleveland Chicago—, 
2s $8 22 e388 
On< > Or< a Ors 
Copper sheets, base 37.50 £" 00 37.50 £2.00 37.50 
Copper wire (carload 
Brass pipe base $6.50 16.00 $5.00 17.00 $5.00 
Brass sheets 44.50 38.00 4°00 $3.00 38.00 
(case lots) 24.121 89.50 27.00 39.37% 25.50 
Solder ,, and ‘ 
ots 39.50 39.50 37.50 39.00 33.00 39.00 38.00 
Copper sheets quoted above hot rolled 16 oz cold rolled 14 oz ind 
heavier, add le polished takes le. per sq.ft. extra for 20-in. widths and 
under: over “0 in A 
BRASS RODS—The following quotations are for large lots 
mill, 100 Ib. and over, warehouse: 25° to be added to mill price 
for extras; 50 to be added to warehouse price for extras 
July 6, 1917 One Month Ago Six Months Ago 
Mill $47.00 $42.00 
New Vork $5.50 $5.50 $44.50 
Cleveland 3800 38.00 38.00 
Chicago $7.50 $7.50 £0.00 
ZINC SHEETS—The following prices in cegts per pound pre 
vail 
Carloa lots f.o.b. mill 19.00 
In Casks Broke Lots— 
July 6 One July 6 One 
L917 Year Ago 1917 Year Ago 
New York °1.00 °1.50 °1.50 2° 00 
Cleveland 3.00 22.75 23.20 pS: p45 
Chicago 22.50 20.00 23.50 "1.00 
ANTIMON Y¥—Chinese and Japanese brands in cents per pound 


for spot delivery, duty paid 

July 6, 1917 
New York 19.00 
RAE RS ay USE Eee 71.00 
Chicago 19.50 


One Year Ago 
14.00 
19.00 
20.25 


TOTES ULM 
cents 


l iT 


Chicago 
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SYNOPSIS 
the use of gears of low-numbered teeth while re- 
taining the strength and accuracy of action that 
are wholly lost in standard gears of low-numbered 
teeth. In this article, Professor Kimball de- 
scribes this system of gearing, and also shows 
the mechanical means by which these gears are 


The Maug system makes possible 


produced. 





HERE has recently been introduced into this 

teeth. The method was developed originally by Max 
Maag, of Zurich, Switzerland, where Mr. Maag now 
operates a good-sized establishment devoted to gear- 
making according to his own methods. A branch of 
the Maag Gear Co. has recently been established in this 
country at Yonkers. 

In order to appreciate fully what the Maag Gear 
Co. is endeavoring to do it is necessary to review briefly 
some of the elementary principles underlying gear- 
tooth action. While all of these are generally well 
known to gearmakers, there are some characteristics 
that are sometimes overlooked. There is no doubt that 
the time has arrived when we shall be compelled to 
modify some of our ideas regarding gears, so far at 
least as standardization is concerned, and these char- 
acteristics will then come in for a closer scrutiny. 

Satisfactory operation of any machine element must 
always depend on two things—namely, the accuracy 
of the theory on which the design of the element is 
based and the exactness with which this theory can be 
embodied in the actual element. The degree of ac- 
curacy, either in theory or construction, that may be 
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country an interesting method of cutting gear 
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necessary to secure satisfactory results will depend on 
Thus it is obvious that perfectly 
best 
ny years bearings that were far 


the circumstances. 


cylindrical forms are for rotating bearings, but 
for ma 
fectly 


rying conditions. 


from being per- 


cylindrical were operated satisfactorily under 
However, 2s operating speeds and 
loads went up, it was found necessary to produce more 
accurate bearings; and the advent of grinding finally 
provided a method that enables the engineer to produce 
almost theoretically ec: 
statements apply with marked emphasis to gear teeth. 
As operating speeds have gone up, greater and greater 
laid on both ef theory and 
construction; and as in the case of all accurate machine 


we must probably look to grinding methods for 


a form yrrect. These general 


stress has been accuracy, 
work, 
any advances along these lines. 

So fer as theory is concerned, practical experience 
ted all other curves for use 
And of this family 
survived all 


has elimin: as tooth outlines 
in favor of the cycloidal curves. 

the involute 
t because of its greater theoretical accuracy, 


of curves has, apperently, 
others, n 
but 


these considerations three may be mentioned: First, any 


because of certain prectical considerations. Of 
involute curve will operate accurately as a tooth out- 
line with any other involute curve, provided other con- 
ditions are satisfactory. Second, the distance between 
the centers of the mating gears need not be fixed for 
accurate operation of involute teeth, but can be varied 
one way or the other without affecting the accuracy 
of operation of the teeth or changing the velocity ratio, 
provided again that all other conditions are satisfac- 
tory. Third, the rack tooth face in the involute system 
is always a plane surface and hence can be generated 
quite accurately. 

is possible, theoretically, to construct gears, 


x, +; 


W l 
even with a small number of teeth, with involute out- 
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lines, which will work perfectly, provided that certain 
practical considerations are neglected, and where every 
pair of gears can be designed and constructed with 
reference only to the place and conditions under which 
they are to work, accuracy of theory can be maintained. 
It is axiomatic, however, that if parts.can be made in 
quantity, the cost per unit can be reduced, and gear 
manufacturers long ago adopted standard proportions 
for gear teeth, thus securing interchangeability and 
consequently the opportunity to manufacture in quan- 


tities. 
These standard proportions are necessarily somewhat 
This can be seen by referring to Fig. 


of a compromise. 








FIG. 1 / 
Me 74 y, +h 
lad 
~~ ! 
a 
N 
FiG.3 
FIGS. 1 TO 5. TOOTH CONTACT AND 
Fig. 1—Standard involute gears of 12 and 8&4 teeth Fig. 2 
24 teeth. Fig. 4 Standard gear set of 8 and 
1, which illustrates a pair of standard gears of 12 and 


84 teeth respectively. In this illustration, G, and G, are 
from the are 
generated simultaneously by a point on the common 
tangent T T.. All contact between the mating involute 
tooth outlines must be along this line T T,. Further- 
more, if the action is correct and contact takes place 
only along T T,, the pressure between the teeth will 
also be transmitted along 7 T, and the velocity ratio 
will be also constant. The tangent T 7, cuts the line 
of centers at the point P, and the intercepts O,P and 
O.P fix the velocity ratio of the two gears. 

It is obvious, however, that the length of the tooth 
is somewhat arbitrary and has to be fixed partly with 
reference to strength. Thus, in the gear M the tooth 
outline has not carried to the 
while the addendum A has been fixed by an empirical 
rule. In the gear N, on the other hand, the tooth out- 
line is carried far below the base circle by means of a 


the base circles which involute outlines 


been down base circle, 


This radial line is not theoretically accu- 


radial line. 
rate, however, and any contact on this portion of the 





Standard gears of 12 and 
16 teeth. 
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tooth outline is likely to be imperfect. In Fig. 1 this 
error is so great that either the points of the teeth 
of M must be rounded off or else the flanks of the 
teeth in N must be cut away as shown, to permit mo- 
tion, and any tooth contact on the flanks of N must be 
imperfect. Of course, this difficulty can be obviated 
by rounding the ends of the teeth or by shortening the 
length of the teeth; but limitations are found to this 
procedure, since if the teeth are shortened too much, 
the driving action will not be continuous, one tooth go- 
ing out of action before another comes in. 

It is clear also that the diameter of the base circles 
is a somewhat arbitrary matter. Thus, if the angle 








FIG.4 FIG.5 


PROPORTIONS FOR THE STANDARD INVOLUTE AND FOR THE MAAG SYSTEM 


24 teeth Fig. 3—Maag gears of 12 and 


Fig. 5—Maag gear set of 8 and 16 teeth 


§ in Fig. 1 is increased, the diameters of the base circles 
will be decreased and the length of the involute out- 
lines on both sets of teeth will be lengthened. The 
undercutting due to the interference of the teeth of M 
on the teeth of N can in this way be avoided. The com- 
mon tangent to the base circles will still pass through 
the point P, and the action will in all respects be theo- 
retically correct. The pressure angle will, however, be 
increased, and the component force that tends to sepa- 
rate the centers of the gears will be increased; greater 
frictional resistance will be created at the bearings with 
a consequent loss in efficiency. This loss, however, is 
not in general a very important matter; and under 
conditions where the Maag gear is of peculiar service, 
it can well be neglected, considering the advantages that 
will be gained. 

It is not necessary, furthermore, that the addendum 
of both gears shall be the same length, so far as accu- 
rate working is concerned, and brief reflection will show 
that, if the eddendum of the gear M in Fig. 1 is short- 


ened and if that of N is lengthened, the interference 
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will be diminished and the action made more accurate. 
All systems of standardized gearing aim to secure inter- 
changeability by making compromise adjustments of 
the features that have been briefly discussed. With 
the angle, 6 Fig. 1, fixed at about 15 deg. and propor- 
tions of teeth as shown therein, it was found that 
the amount of correction for interference was not ex- 
cessive so long as the number of teeth in the gear 
was not too small. An examination of Fig. 1 will show 
that the length of the true involute decreases as 0 is de- 
éreased or as the diameter of the gear is decreased. 
The introduction of electric-motor drives, the appli- 
cation of gearing to automobiles and other similar de- 
mands for higher gear ratios and small yet strong pin- 
ions long ago accented the weaknesses of standard gear- 
ing noted in the foregoing. While the old standards 
will probably be largely used for a long time to come, 
there can be no doubt that there is a demand for 
stronger and more accurately cut gears, especially in 




















FIG. 6. RACK TYPE OF CUTTER USED ON THE MACHINE 
the smaller sizes and wherever high speeds make cor- 
rection for interference important. 

If, however, the requirements of standardization as 
now understood are disregarded and every pair of gears 
is made to fit as closely as possible the conditions 
under which it is to work, the defects of the involute 
system that have been noted can be eliminated even in 
gears of low-numbered teeth. This is the basic idea 
in the Maag system. Obviously, also, if these gears 
can be produced as cheaply as the old standard gears, 
they will find a great use. Fig. 2 shows a pair of 
standard gears of 12 and 24 teeth respectively. The 
weakness due to the radial flanks is very evident, and 
it is apparent that a large part of the tooth action is 
not theoretically correct. Fig. 3 shows a similar pair 
of gears cut on the Maag system. It will be observed 
that the angle § has been increased, thus increasing the 
angle of pressure and hence also increasing somewhat 
the journal friction. The addendum of M is much 
shorter than that of N, but the action of the mating 
teeth is theoretically correct throughout contact, and the 
teeth on both gears are much stronger than those on 
the standard gear. It will be noted also that in Fig. 3 
the active profiles do not reach the base line, where 


excessive sliding would occur. 
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The advantages of this new system are more evident 
when gears of lower-numbered teeth are considered. 
Figs. 4 and 5 show gears of 8 and 16 teeth cut re- 
spectively by the ordinary methods and according to 
the Maag method. The gain in strength and accuracy 
of action is here very marked, the action in the case 
of the standard gears being entirely inaccurate. In all 
standardized gearing the 12-tooth pinion is considered 
to be the smallest that can be used with safety and 
with regard to accurate tooth action. Yet almost every 
designer has faced the problem of obtaining large veloc- 
ity ratio with comparatively small gears, and with the 
12-tooth gear as a minimum this is often an embarrass- 
ing problem. The Maag system of gears makes pos- 
sible the use of gears of low-numbered teeth while re- 
taining strength and accuracy of action that are wholly 
lest in standard gears of low-numbered teeth. 

The Maag Gear Co. has also constructed a gear cut: 
ter which, in theory at least, obviates some of the in 





— 


7. NINE-TOOTH PINIONS CUT ON THE MAAG SYSTEM 
accuracies of form inherent in gear teeth that are cut 
by prevailing methods. It may be of advantage to sum- 
marize briefly some of these inaccuracies. 

The most common method of cutting gears is by the 
series-cutter system, socalled. In this method a sepa- 
rate cutter should properly be furnished for every size 
of gear and for every pitch of tooth to obtain theo- 
retically accurate results. In practice, only a limited 
number of cutters are used for each pitch, hence some 
error must arise, and this error may be very important 
in fast-running gears. It is possible under modern 
methods of manufacturing to make these gear cutters 
with great accuracy. But the error just mentioned, due 
to the use of a limited number of cutters in each series 
and the errors due to springing of the cutter because 
of unequal hardness of the metal, especially when the 
teeth are large and the surface of the tooth space is 
excessive. 
manufacturers long 
methods, socalled. 


considerable, be 

For these turned 
their attention to “generating” The 
basis of such methods is that some one gear of a series 
is selected and used as a cutter, the gear blank and 
cutter being driven so that the cutter cuts out its own 
path in the blank and thus forms teeth that will mesh 
correctly, not only with a gear similar to the cutter, 


may 


reasons ago 
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but with any gear of the series. The theory looks en- 
ticing, but brief reflection shows that errors such as 
interference will not be corrected in this way if a stand- 
ard gear is used as a cutter. It is true that the stand- 
ard gear cutter will remove the metal at the root of 
the tooth where interference takes place, but the er- 
rors of theory already discussed will still remain. This 
method has the advantage, however, of requiring only 
one cutter for each pitch. It is obvious also that the 
motion of such cutters must be axial, the cutter planing 
the tooth as it reciprocates to and fro. 

A very common method of applying this theory is to 
use a helical hobbing cutter set at an angle with the 





“OOTH MAAG PINIONS WITH 


TWISTED TEETH 


ap- 


is ob- 


gear blank so that the action of the helical teeth 
proximates the action of a rack. This method 
viously very rapid. There are difficulties in operation, 
should be noted. The cutting surfaces 
approximate true rack action only, and the inevitable 
<age of the hob in hardening cannot be easily cor- 
ted. This method 
produce teeth of great accuracy. 
With these matters in mind, the 
adopted a true rack section as its generating 
This rack element is given a reciprocating or planing 
motion, and the gear blank is moved relatively to the 
cutter so that the teeth are gonerated upon it. The sur- 
faces of the rack cutter, being au plane surfaces, can 
be accurately grovnd after hardening and also for the 
purpose of sharpening them, so tnat the cutter is 
great theoretical accuracy. Pv combining 
discussed in the first part of this 


however, that 


as practiced at present does not 


Maag Gear Co. 


element 


formed with 
the tooth forms 
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article with this method of manufacture a very superior 
gear tooth is obtained. 

The headpiece is a general view of the Maag cutter. 
In general construction it is not unlike an American 
slotter. The slider, which carries the cutting rack, is 
itself carried in a guide that can be swiveled so as to cut 
helical gears, and the illustration shows the head so 
swiveled for this purpose. The cutter operates on the 
downward stroke and is automatically and positively 
cleared for the upward stroke. The gear blank is given 
a rolling motion with reference to the cutter by rotat- 
ing it upon its own axis and at the same time moving 
it bodily along the face of the cutter. When the limit 








GEARS PRODUCED ON THE 


SYSTEM 


riG. 9 HERRINGBONE 
MAAG 


of cutting has been reached because of the motion of 
translation, the cutter stops automatically; the saddle, 
which carries the gear, moves back to the initial posi- 
tion, and the cutting operation is resumed automatically. 

This might appear at first sight to be a slow process 
and, of course, time is lost as compared to hobbing. But 
in the machine which is shown, which is one of the 
larger sizes, the action is singularly quick, the starting 
and stopping of the machine being almost instantan- 
eous, the controlling clutches being especially easy and 
effective in operation. Every precaution has been taken 
to secure and maintain accuracy. The feed screws, for 
instance, are in duplicate, one doing the heavy work 
of traversing the table while the other acts simply 
as a guide. No appreciable work is therefore brought 
upon this last, or guiding, screw, and hence the wear 
is negligible. Fig. 6 shows three of the cutters. These 
cutters are mounted on a heavy steel backing plate, so 
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that the cutter proper can oe worn down very thin and 
hence have a long life. The grinder is very simple, 
since the cutters are sharpened from the top surface. 

It will be clear that, if standardization as commonly 
understood is disregarded, it is possible to cut much 
more accurate gears than are produced under such re- 
strictions. It is obvious also that there are many 
places where special gears would be warranted even 
at a price higher than that of standard gears, and 
there are many other places where the quantity used 
will easily warrant a departure from standards even on 
the basis of price. If the Maag company can compete 
in the open market with its improved tooth forms, they 
certainly should come into extended use. Fig. 7 shows 
a pair of nine-tooth gears cut by the Maag company, 
and the superior shape and strength of the teeth as 
compared to standard gears with low-numbered teeth 
are evident. Fig. 8 illustrates a pair of the Maag 
three-toothed pinions with twisted teeth, while Fig. 9 
shows a pair of herringbone gears cut on the Maag 
machine. 


The Drill Plate 
By C. ONTARIO 


On page 469, Vol. 46, Mr. Pusep describes a drill plate 
and its application. From experience I can fully ir- 
dorse all he says. I would like to teil of the first one 
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DRILL PLATE AND TRANSFER CENTER 


I saw used and a little about the work on which it was 
employed. © 

Many years ago I worked in a toolroom where a 
toolmaker by the name of F. J. Miller was employed— 
the same Miller who some time afterward became editor- 
in-chief of the American Machinist. He was making 
a square box jig about 12 in. in dimensions. After 
planing both inside and outside, a plate was let into 
one of the open sides and permanently fastened. On 
the opposite side a lid was let in and hinged in such 
a manner that there was no lost motion in opening or 
shutting it. This was held shut by a latch. On all 
six sides there were to be drill bushings of various 
sizes let in, the object being to drill all the holes in 
a certain casting at one setting. The exact places for 
the bushings were all located by the use of the surface 
plate and proper gages. 

As vou will see by the sketch, his drill plate had but 
three holes in it. If my memory serves me right, they 


MACHINIST 93 


were 4, {and {| in. The plate was machinery steel. The 
dimensions I do not remember, but they were suitable 
for the work in hand. The plate was planed, drilled 
and reamed ready for the bushings, which were made 
out of tool steel in the usual way. They were then 
hardened, ground and lapped to size and pressed into 
the plate. He then made three transfer center plugs 
of a suitable length and size for the three bushings; 
about 1 in. was knurled. They were hardened, ground 
and lapped a nice fit in the bushing. Then, with 
# proper wheel, the end was ground down to a point 
or tit of the same taper as the center punch that was 
used in locating the centers of the holes. 

To set the plate, he took the size of plug needed, 
pushed it a little way through the plate, entered the 
point in the center punch mark of the hole to be drilled 
and then dropped the plate down on the work and 
clamped it. The plug was then taken out and he pro- 
ceeded to drill. Of course, Miller’s plate did not give 
all sizes of holes needed, but piloted counterbores and 
reamers gave what other sizes were necessary. After 
all the bushings were in place, a casting was placed in 
the jig and drilled. 

Some years afterward I was employed in a shop that 
did not have a grinder of any kind, and wanting a plate 
for some work I had in hand, I made one of cast iron. 
After hardening the bushings and lapping them to size 
inside, I forced them into the plate. The plugs I turned 
to size; the ends I finished at one setting and used them 
soft. By careful grinding I made them last for a long 
time and did some very good work. 


Expanding Hollow Cylinders 


By A. D. HALLETT 


Referring to page 516, Vol. 46, of the American 
Machinist, in regard to expanding bushings, I believe 
that a soft taper plug would soon load up and become 
useless if any large number of pieces were to be drifted. 

In the illustration is shown a button broach that is 
cheap to make and the life of which is practically end- 
less when used on metal that has not been hardened. 
Added to this, it leaves a mirrorlike finish in the drifted 
hole when lubricated with a heavy oil. 

I have made a large number of these broaches, using 
about 110-point carbon steel and allowing nothing for 
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BUTTON BROACH 


but after hardening they were polished with 
emery cloth. In machining a gradual increase of 0.002 
in. to the button was used, while the ends A and B 
were left 0.005 in. under the diameter of the hole to be 
expanded. By making these broaches in progressive 
sizes the limit of expansion of any metal can be reached 
and many otherwise spoiled pieces reclaimed. 


a grind; 
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Alignment Chart for Milling Cutters 


By A. 


Professor of Machine Le 





SYNOPSIS An alignment chart for figuring 
speeds, feeds and power of milling cutters, both 
spiral and face mills, used on cast iron and steel. 


sign, 





EFINITE information regarding the feeds and 

speeds for milling cutters, of practical value to 

users of millers, has been difficult to find among 
the contributions to the literature on the art of cutting 
metals. On account of the great variety of work it is 
difficult to formulate a rule that is general in its appli- 
cation, for expressing the relations of speed, feed and 
depth of cut. The conditions are quite different for a 
simple milling operation in which a spiral milling cutter 
mounted on an arbor takes a cut of moderate depth and 
feed, as compared with a gang of cutters taking a cut 
of irregular outline. In the latter case much of the 
metal is removed by the individual cutters of the gang 
by taking cuts that are relatively deep compared with 
their widths. Another extreme condition is encoun- 
tered when taking a cut of moderate depth and un- 
usual width. These are merely examples of the many 
reasons why no one is willing to propose rules for 
general application, to be used by the novice as well 
as by the master. 


DATA ON MILLING 


In its recently published book, “A Treatise on Milling 
and Milling Machines,” the Cincinnati Milling Machine 
Co. presented several rules and sets of curves in an at- 
tempt to give the users of millers a guide for the de- 
termination of the feeds and speeds on a given piece of 
work. These curves are based on practice and cover 
basic milling operations on cast iron and steel when u:- 
ing spiral mills on arbors and face mills. The text ac- 
companying the curves calls special attention to the 
fact that these curves must not be adopted arbitrarily 
for any cut that happens to have the same product of 
depth and feed per revolution as the cuts on which the 
curves are based. Milling operations cover an almost 
infinite variety of contours of cuts as well as the dif- 
ferent ratios between the depth and width of cut; and 
these are only two of the many reasons why it is prac- 
tically impossible to devise either rules or curves that 
will apply to any and every milling job. 

Some of the data given by the curves found in the 
above-mentioned book are presented here in the form of 
an alignment chart, as shown graphically between the 
axes for cutting speed and for feed. This chart has the 
same limitations as the curves, in that it is not expected 
to cover all possible conditions met with in general types 
of milling practice. 

The relation of power, feed, depth, and width of cut 
is based upon information supplied by them to the effect 
that 1 hp. will remove 1 cu.in. of cast iron or } cu.in. of 


steel in 1 min. The horsepower computations for the 


machines are based on the assumption that the effective 
»yull per inch of width of belt is 50 Ib., and no deduction 
s made for the friction of the machine. 


LEWIS JENKINS 


University of Cincinnati 


The relation of diameter, revolutions per minute and 


cutting speed is in accordance with the well-known 


formula 


; “DN 
J - 
12 
where 
V Cutting speed in feet per minute; 
D Diameter of the cutter in inches; 
N Revolutions per minute of the cutter; 
™ 3.1416. 
PRACTICAL VALUES FOR CUTTING SPEEDS 
The cutting speeds given in the above-mentioned 


book are based on the performance of wide-spaced, wide- 
angle cutters. The paragraph on this subject reads as 
follows: 

Safe Practical Speeds—In general practice the following 
cutting speeds can be safely used with modern cutters and 
an ample supply of coolant for the cutter on that work 
which requires coolant: 


Cast Iron Ft 
Spiral Mills 
Rough malling 65to 75 
Finish milling 89 to 120 
Face Mills 
Rough milling 65 
Finish milling .s 80 to 110 
Machine Steel 
Spiral Mills 
Rough milling 70to 75 
Finish rnilling 100 to 140 
Face Mills 
Rouch milling 60 to 85 
Finish milling 90 to 110 
e Tool Steel—Annealed 
Spiral Mills: 

Rough milling... 50 
Finish milling. . 70 to 80 
Chrome-Nickel Steel (0.03 to 0.04-carbon drop-forgings) 

Rough milling 45 
Tobin Bronze 

Spiral Mills with Lubricant 
Rough milling 90 
Finish milline 125 to 150 
$riss 200 
Aluminun 600 to 1,000 


THE SPEED-POWER RELATION ON MACHINES 


When a single-pulley machine is used, all the speeds 
have the same available power, which is limited either 
to the width and speed of the driving belt or the power 
of the motor. 

On a cone-type miller the available power varies, de- 
pending upon the countershaft speeds and the number 
and diameters of the steps on the cones. For each dif- 
ferent countershaft speed there are as many different 
powers es there are steps on the cone pulley, and for two 
countershaft speeds there are twice as many powers as 
there are steps on the cones. The method of determin- 
ing the available power for each speed may be shown by 
the solution of the following problem: 

What are the speeds and powers of a No. 3 universal 
cone-drive miller having the following specifications: 
Diameters of steps on cone on countershaft are 13.25, 
12.125 and 11 in.; diameters of steps on cone on machine 
are 12, 10.875 and 9.75 in.; width of double belt, 3.5 in.: 
back-gear ratios, 10.1 to 1 and 3.15 to 1; countershaft 
and 260 revolutions per minute. 
to this problem are given in the accom- 
in which the numerals 1, 2 and 8 sig- 


speeds are 145 
The answers 
panying table, 
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nify the first, second and third pulley ratios, having 


13.25 12.125 
12° a 2G =a 


respectively. The 
10.875 9.19 


values equal to 


Ss 


: 4 
10.1"? 
in gear; and the letter PB signifies that the smaller back- 


letter A signifies that the larger back-gear ratio, 


gear ratio, 7 7 is in gear. The letter C signifies that 


o.1iod 
the speeds are obtained through the cones without using 
either of the back gears. The letters F and S signify 
the use of the fast and slow countershaft speeds respec- 


SPEEDS AND POWERS FOR N©. 3 UNIVERSAL MILLER 
R.P.M R.P.M R.P.M Belt 
Speed of Spindl Speed of Spindle Speed of Spindle Velocity Hp 
IAS 13.2 IBS 42 5 ICS 133 417 2 22 
2A8 16 0 2BS ot 3 2C'S 162 461 2 45 
sAS 19 5 IBS 62 5 CS 197 504 2 67 
1Al 23.6 IBl 75 7 ICT 238 748 3. 97 
2Al 28.7 21 92.0 2C I 290 826 4 38 
sAl 39 4 BI 112 0 CI 353 904 4 80 
tively. Hence, 2PBF signifies that the belt is on the sec- 


ond or middle step of the cone pulley, the small back 
gear is in gear, and the fast countershaft speed is used. 
This method of designating speeds is due to Carl G. 
Barth. 

The 1CS, 2CS and 3CS spindle speeds are obtained by 
multiplying the cone-pulley ratios by the slow counter- 
shaft speed, 145; and the 1CF, 2CF and 3CF spindle 
speeds are obtained by multiplying the cone-pulley ratios 
by 260. The speeds involving A and those involving 7? 
are found by dividing those involving C by 10.1 and 3.15 
respectively. 

It is rather interesting to note that in this particular 
machine the consecutive spindle speeds are obtained by 
first using the slow countershaft speed in combination 
with all of the cone-pulley ratios by merely shifting the 
belt to produce the changes from the first to the second 
and third; and then changing to the fast countershaft 
speed to get the fourth, fifth and sixth speeds by using 
it in combination with the pulley ratios. Ordinarily, the 
consecutive spindle speeds are obtained by alternately 
changing the countershaft speeds and the cone-pulley 
ratios. 

The six belt velocities are found by taking the circum- 
ferences, in feet, of the 13.25-, 12.125-, and 11-in. steps 
and multiplying each of them by 145 and 260. The belt 
velocities multiplied by 50 « 3.5 175 lb. and divided 
by 33,000 gives the horsepowers. Since there are only 
six different belt speeds, there are only six different 
powers, or one power for three speeds such as 2.22 hp. 
is available for the speed 14S, 1BS and 1CS, having nu- 


merical values equal to 13.2, 42.5 and 133 r.p.m. respec- 
tively. 

To make the chart specially adapted to any machine, 
special graduations are laid off on the H-axis for each 
power and designated by writing the corresponding 
speeds opposite, either symbolically as 1AS or numeric- 
ally as 13.2. The special graduations for the spindle 
speeds and table feeds may also be laid off and similarly 
designated. 

USE OF CHART 

The alignment chart illustrated embraces all the 
three independent sets of relations—namely, the diam- 
eter revolutions per minute and cutting-speed relation; 
the relation of cutting speed, feed and depth of cut; 
and the power relations. The selection of the proper 


feed or width of cut for a given job, when the per- 
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missible cutting speed is known, necessitates the solu- 
tion of at least three problems. 

The various uses of the chart may best be shown by 
the solution of a few typical problems. 

Example 1. At what revolutions per minute should 
a cutter 3 in. in diameter be run in order to give a cut- 
ting speed of 55 ft. per minute? 

Through 3 on the D-axis and through 55 on the V- 
axis draw a line, and it will cut the N-axis at 70, which 
is the required revolutions per minute. 

Example 2. A spiral mill running at a cutting speed 
of 65 ft. per min. takes a roughing cut } in. deep in cast 
iron. What is the fastest practical feed in inches per 
minute? 

Draw a line through 65 on the V-axis and through } 
on the small curve marked “Roughing Cast Iron S. M.,” 
and it will cut the left f-axis at 15.5 which is the re- 
quired value for the feed in inches per minute for a 
wide-spaced cutter. 

Example 3. What horsepower is required in taking a 
cut 1.5 in. wide, 4 in. deep, at a feed of 16 in. per min. 
in machinery steel, with a wide-spaced cutter? 

Through 16 on the left side of the f-axis and through 

on the left side of the d-axis draw a line cutting the 
pivot axis at some point such as P (shown in “Key 
Diagram”’) ; and then from this point draw another line 
through 1.5 on the right side of the w-axis, and it will 
cut the H-axis at 4, which is the required horsepower. 

Example 4. What is the greatest width of cut that 
may be taken on a No. 3 cone-type miller in removing a 
roughing cut 4 in. deep in cast iron with a wide-spaced 
spiral mill 3.5 in. in diameter? 

THE CUTTING SPEED 

The permissible cutting speed for this condition may 
be as high as 65 to 75 ft. per min. It is seen that draw- 
ing a line through 3.5 on the D-axis and 75.7 r.p.m. on 
the N-axis gives 70 ft. per min. From this point a line 
drawn through the point representing 4 in. depth of cut 
on the curve marked “Roughing Cast Iron S. M.” in- 
tersects the f-axis at 28, which is the greatest safe feed 
from the standpoint of the cutter. Through this value 
for the feed and through } on the left d-axis draw a 
line until it intersects the pivot axis, and call the point 
of intersection P. From the table it is seen that the 
available power for the spindle speed of 75.7 r.p.m. is 
3.97. A line joining the point P on the pivot axis with 
the point corresponding to 3.97 hp. cuts the w-axis for 
cast iron at 1.1, which is the safe value for this width 
of cut. 

This is not the greatest width of cut that this ma- 
chine will pull, because the machine may stand any load 
that the belt will carry; and if the belt is tight, it may 
easily deliver 75 per cent. more power without slipping, 
and this would permit the width of cut to be increased 
in the same ratio. A continued practice of using greater 
widths than those given by the chart will cause belt and 
other troubles that will result in a lower economy in 
the long run. 

Example 5. What feed and speed should be used in 
taking a cut 1! in. wide and 4 in. deep with a regular 
face mill 6 in. in diameter in cast iron, on the above- 
mentioned machine? 

The safe limits for cutting speed for this condition 
are 60 to 85 ft. per min. Drawing a line through 6 on 
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the D-axis and 39.4 on the N-axis gives 63 ft. per min. 
on the V-axis. A line through this point and through 
the point D, lying between axes for feed and cutting 
speed, gives a feed of 4 in. per min. on the left f-axis. 
A line through this feed and through }-in. depth of cut 
on the left d-axis cuts the pivot axis at some point P; 
connecting this point with 4.8 hp. shows that there is 
sufficient power to remove a cut 9.6 in. wide. This indi- 
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cates that too high a value has been taken for the 
cutting speed. 

Using revolutions per minute of 28.7 and having a 
corresponding horsepower of 4.38 gives a cutting speed 
of 45 ft. per min.; feed, 17 in. per min.:; and width of 
cut, 2 in. This combination removes the cut at about 
four times the rate at which the higher speed will re- 
move it. 


Forging Rifle Barrels 


By FRED H. COLVIN 





SYNOPSIS —A special plant for forging and 
heat-treating rifle barrels to meet any specifica- 
tion that might be desired involved not only very 
large outlay, but the adaptation of a wide ex- 
perience to new problems. The problem of cooling 
the oil for heat-treating was solved in an in- 
teresting manner. 





HE forging of rifle barrels in large quantities 

and heat-treating them to meet the specifications 

demanded by some of the foreign governments 

led Wheelock, Lovejoy & Co. to establish a complete 

plant for this purpose in connection with their ware- 

house in Cambridge, Mass. This. plant, designed and 

constructed by their chief engineer, K. A. Juthe, has 
many interesting features. 

The stock, which comes in bars of mill length, is 

cut off so as to make a barrel with the proper allow- 











FIG. 1 CUTTING UP THE STOCK 


come on trucks to the 
and then pass to the 
This 
can 


ances for trimming. Bars 
cutting-off shear, as in Fig. 1, 
forging or upsetting press in the adjoining room. 
press, which is shown in more detail in Fig. 2, 
handle the barrels from all the heating furnaces shown. 
The men change work at frequent intervals, to avoid 
excessive fatigue. 

Some of the details of the cutting off may be seen 
in Fig. 3. The stock stop A is bolted to the side of 





the frame, the ledge formed by the strip bolted to the 
stop serving to keep the stock level. The hold-down 
B prevents the back end from flying up when the stock 
is cut. The knife C has several notches in which 
the barrels can be cut, so that it need not be taken 
out for grinding until all the notches are dull. Then 
the barrels are reheated in the continuous furnace, 
shown in Fig. 4, and straightened before being tested. 

The barrels are next tested for straightness on the 
rollers illustrated in Fig. 5, then straightened by the 
screw on the press. After the heat-treating, the ends 
are ground, a spot ground on the enlarged end and 
each barrel tested on a Brinell machine, as shown in 
Fig. 6. The pressure used is 3000 kg., or 6614 lb., and 
a depression of 3.9 mm., or No. 241, is usually secured. 

The heat-treating of the rifle blanks covers four 
separate operations: (1) Heating and soaking the 
steel above the critical temperature and quenching in 
oil to harden the steel through to the center; (2) re- 
heating for drawing of temper for 


the purpose of 


4 





FIG UPSETTING THE END IN PRESS 


meeting the physical specifications; (3) reheating to 
meet the machineability test for production purposes; 
and (4) reheating to straighten the blanks while hot. 

A short explanation of the necessity for the many 
heats may be _ interesting. For the first heat, the 
blanks are slowly brought to the required heat, which is 
about 150 deg. F. above the critical temperature. They 
are then a high heat for about one hour 
before quenching. The purpose of this treatment is 


soaked at 
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to eliminate any rolling or heat strains that may be 


in the bars from mill operations; also to insure a 


thorough even heat through a cross-section of the steel. 


This heat also causes blanks with seams or slight flaws 
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FIG. 3. THE SHEARING PRESS 


to open up in quenching, making inspection of defec- 
tive blanks very easy. 

The quenching oil is kept at a constant temperature 
of 100 deg. F., to avoid subjecting the steel to shocks, 
thereby causing surface cracks. The drawing of temper 
is the most critical operation and is kept within a 10- 
deg. fluctuation. The degree of heat is entirely depend- 


ent on analysis of the steel, there being a certain 











FIG. 4. REHEATING FURNACE FOR STRAIGHTENING 
variation in the different heats of steel as received 
from the mill. 


Reheating for machineability is done at 100 deg. less 
than the drawing temperature, but the time of soaking 
is more than double. After both drawing and reheat- 
ing, the blanks are buried in lime where they remain, 
out of contact with the air, until their temperature has 
dropped to that of the workroom. 
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For straightening, the rifle blanks are heated to 
from 900 to 1000 deg. F. in an automatic furnace 25 
ft. long, and this operation takes about two hours. 
The purpose of hot straightening is to prevent any 
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FIG STRAIGHTENING THE BARRELS 


strains being put into the blanks, so that after rough- 
turning, drilling or rifling operations they will not have 
a tendency to spring back to shape as left by the 
quenching bath. 

A method that produces an even better machining 
rifle blank, which practically stays straight through the 


Wirt ming 
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FIG. 6 TESTING HARDNESS ON BRINELL MACHINE 

different machining operations, is to rough-turn the 
blanks, then subject them to a heat of practically 
1000 deg. for four hours. Production throughout the 
different operations is materially increased, with prac- 
tically no straightening necessary from drilling, ream- 


ing, finish-turning or rifling operations. 
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This method has been tested out by one of our largest 
manufacturers and has proved to be the best way so 
far adopted to eliminate a very expensive finished gun- 
barrel straightening process. 

The heat-treating requires a large amount of cooling 
oil, and the problem of keeping this at the proper 


temperature required considerable study. The result 
was the cooling plant on the roof, as shown in Figs. 
7, 8 and 9. The first two illustrations show the plant 
as it appears complete. Fig. 9 shows how the oil is 
handled in what is sometimes called the ebulator system. 
The oil is pumped up from the cooling tanks through 
the pipe A to the tank B. From here it runs down 
onto the breakers or separators C, which break the 
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Letters from Jack to Bill—A Job in a 


Munitions Factory 

Deer Bill—Im mitey glad you advised me to get in a 
munishions factry in room of trying for the tool job 
in the shop whare you work at, for Ive got a fine chants 
hear. Lots of men no longer at the traid than what | 
be are puling down thare 50$ a weak. 
Ive lurned, skild masheenists dont get near as good pa) 
as the unskild men, speshlists thay call em hear, that 
nevr was into a shop befour. 

When I furst tryed to hire on I didnt kno that, so 
in room of conseling my skil at the traid I toled the 
guy at the hiring-on window that Id ran a haksaw 16 


One funy thing 








FIG. 7. GENERAL VIEW OF THE OIL-COOLING PLANT 
oil up into fine particles that are caught by the fans 
D. The spray is blown up into the cooling tower E, 
which contains banks of cooling pipes, as can be seen, 
as well as baffles F. The spray collects on the cool 
pipes and forms drops, which fall on the curved plates 
G and run back to the oil-storage tank below ground. 

The water for this cooling is pumped from 10 artesian 


wells at the rate of 60 gal. per min. and cools 90 gal. 
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FIG. 9 DETAILS OF THE COOLING SYSTEM 


of oil per minute, lowering the temperature from 130 
or 140 to 100 deg. F. The water as it 
the wells averages around 52 deg. F. The motor is of 
a 7}-hp. variable-speed type with a range of from 700 
to 1200 r.p.m., which can be varied to suit the amount 
of oil to be cooled. The plant can handle 300 gal. of 
oil per minute. 


comes from 








INSTALLED ON 





THE ROOF FIG. 8 WATER TROUGHS 
veers in one shop and thats no lye Bill for I run too of 
them sevn yeers and twicet sevn is 16. The hiring-on 
geezer he says If youve ran a haksaw 16 
havent gumpshun enuf to work hear so beat it. 


You see Bill thay dont want no skild men, just like 


yeers you 


I sed, so the next fournoon I gose to the other hiring 
on window and tells the man Ive nevr worked none at 
the traid only ran a millur, for whats a haksaw Bill 
millur cutter that back fourth? The 
gink says Why did you leev your job, to hunt a better 
climit for your helth? | lost 
That ant no lye neether Bill, for tho I ant nevver had 
no wife, that dodgasted veller hedded Eliza she mite of 
bin my wife if she hadn't of shook me to taik up with 
that barkeper. 

So I acsepted a position to run a millur, its peace 


but a and 


cr ’ 
LOs¢ 


says becaus I wife. 


my 


work Bill, and I nevr did have no use for peacework 
which is a trick of the boses to keep from paying all 
the like ort to, but 
thinks I a man can stand for a good deel for 50$ a weak, 


masheenists same salleries thay 
so hear gose. 

Thay shode me whare to punch a clock with my 
number, number 1635 and then took me to my masheen 
and give me a lot of round steal to cut in peaces. The 
fourman says These parts is to finish one and three 
eights, so maik em one three eight sevn or nine. What 
kind of talk is that Bill, no United States talk. After 
the fourman he had went away the man on the next 
me three eight sevn on the 


riasheen he says give her 
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dyal, so I looks round and seen a dinky little dyal all 
marked like a scail, but no such things on it like the man 
sed, only ten and twenty and such up to 120, so I gose by 
my good old faithfull scail you kno Bill, the one that 
laithe man chuckd in the scrap just becaus the both 
ends got ground off a little. I give em one and three 
eights and then some. 

Pritty soon a inspeckter whom I think is a forrener, 
he come and mezhured some of em with his mikes, say 
Bill did you kno there was too-inch mikes? I nevver 
hurd of no such but will by me a pare with some of 
my furst 50$ sallery. He larfed and sed some forren 
heethen talk like ler shar lays apportayt eel I dont kno 
what it meens but shure it sounds like it was cuss- 
words Bill. I dont think no inspeckter ort to be aloud 
to use such talk, but he didnt kno I was a skild workman 
and I spose they hav to talk ruff to the muts lik ar 
round heer. 

Deer Bill I rote all this wensdy and now it is friedy 
and we all have went to dror our salleries, and what do 





you think thay kikd about the clock. The one thay 
toled me to punch was to far from the stares so I used 
one handy by the stares and it didnt have no 1635 onto 
it so I punched a 16 and a 35 and the bos kikd and 
sed my card didnt sho no time atall, no not a nours 
work. Then thay sed Id went and spoiled all my parts 
only but a few and all that was cumming to me was 
a meezly 2$ and 35 sents and thay fired me befour I 
could ketch my breth and jack up thare theevish old 
job. 

I tell you Bill a onest workingman dont get no desent 
sho in a munishions factry all thay want is to work us 
hard and kik us cut without no good pay for our harduus 
laber. Now Bill, pleese tell me the naim of that shop 
out in Misshegun whare they nevr fire noboddy and Ile 
go out thare and hire on. Thay say everyboddy in that 
shop gits 5$ a day which is little enuf for a skild me- 
canik like I am and the boses roling in welth, but me 
for Misshegun, for time clocks and heethen inspeckters 
is full as bad for a shop as what movies are. 

JACK. 

P S Bill wen you send the adres cant you leav me 
borro off you enuf for my car fair and Ile pay you out 
of my furst weaks sallery. 
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Turning Accurate Ball Joints 
By J. W. ACKERMAN 
When a ball-turning rest is not available, I have 
found the following method both quick and accurate for 
turning ball cutters or balls for joints. For example, 
a i-in. ball is required with a ,4,-in. shank. To make 
the tool, take a piece of flat steel | x } x 6 in.; 2 in. 
from the end, drill and ream a é-in. hole; cut a ,;-in. 
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FIGS. 1 AND 2 TOOL FOR TURNING BALLS 


slot from the hole to the end and central with the hole. 
See that all edges are sharp and without taper; harden 
and draw, and the tool, shown in Fig. 1, is ready for 
use. 

A piece of the kind of material required, #} in. in 
diameter, is inserted in the spring chuck of the lathe 
and roughed out, as shown in Fig. 2. The hand rest is 
placed in front of the work, and the form tool is put 
under the work and over the rest. Run the machine 
slowly and press steadily on the tool handle until the 
tool has passed up over the work, leaving a ball. A 
little lard oil will improve the finish and also save the 
tool. 


Square and Hexagon Gage 
By H. W. DICKHUB 
The accompanying illustration shows a gage for lay- 


ing out or setting up work to be made hexagonal or 
square, when no dividing head is available. The gage is 





SQUARE AND HEXAGON GAGE 


made of }-in. steel. The method in which it is used is 
quite clear, no description being necessary in connec- 
tion with the illustration. 
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Depreciation of Electrical Machinery 


By WILLIAM H. EASTON 


Westinghouse Electric 





SYNOPSIS —The information and sugges- 
tions contained in this article will be found very 
useful in checking up on the depreciation of 
the class of machinery discussed. It also brings 
out the point that depreciation by wear is not 
the only thing to consider in certain cases, as 
more may have to be installed to replace out-of- 


date equipment. 





OR bookkeeping purposes the depreciation of elec- 

tric machinery is always figured at 10 per cent. 

This is a good, conservative figure which is well on 
the safe side and provides ample allowance for acci- 
dents, carelessness and exceptionally severe service con- 
ditions. It does not, however, indicate the life of a good 
motor that is properly installed and is given good care 
in the average machine shop, for in 10 years such a mo- 
tor should hardly begin to show signs of wear. 

The truth of the matter is that the length of the 
useful life of the modern high-grade motor is not 
known, because it has not been in existence long enough 
to supply reliable data on this point. A study of the 
behavior of the oldest motors, however, com- 
parison of their construction with that of modern 
motors allow us to form a pretty fair judgment as to 
the life that can be expected. 


and a 


DIRECT-CURRENT MOTORS 


The vital parts of a direct-current motor that are 
subject to depreciation are the bearings, the commu- 
tator and the armature and field windings. A motor 
that is worn out all over, like the “one-hoss shay,” 
suffers from the following disabilities: The babbitt 
of the bearings is gone in places, and the bearing sur- 
face of the shaft is cut. The commutator is burnt and 
pitted and is worn down under the brushes until there 
is not enough copper left to conduct the current proper- 
ly. The brush holders are battered, burnt and rickety. 
The field and armature insulation is roasted until it 
has no physical strength and will fall to powder if 
the coils are disturbed; it is filled with carbon and 
copper dust from the brushes and commutator, and its 
dielectric strength is practically zero, so that short- 
circuits may develop anywhere. Such a motor is, of 
course, good for nothing but scrap. 

Needless to say, however, these “points of deprecia- 
tion” have been given the most exhaustive study by 
motor manufacturers. Though wear is inevitable, it 
can be retarded greatly by careful selection of mate- 
rials, skillful design and proper care; and in the case 
of the modern forged-steel frame, commutating-pole 
motor these three factors combine to reduce the normal 
annual wear to a very small amount. Let us take up 
these wearing parts separately and consider what has 
been done to diminish depreciation and what special 
care each part should receive. 

Wearless bearings are of course an impossibility, so 
that the solution of the problem of bearing depreciation 


and 


Manufacturing Co. 


consists in obtaining the longest possible life together 
with easy and inexpensive renewals. As a result of 
countless experiments and years of observation on the 
wear of bearings, the modern motor bearing, for use 
where it can receive even fair attention, has the fol- 
lowing characteristics: It is an unsplit, babbitt-lined, 
steel sleeve solidly mounted in the housing. The bab- 
bitt is of a special composition, selected because of 
its excellent wearing properties, and the pressure per 
square inch of bearing surface is low. The bearing 
is lubricated by automatic oil rings. The bearing 
housing is dustproof and so designed that oil can not 
leak out. The sleeves themselves can be renewed readi- 
ly in a few minutes, and their cost is so low, because 
of the large output, that it is cheaper to buy new 
sleeves than to rebabbitt old ones. 

The actual life of the bearing depends on the service 
in which it is used and the care it receives. Gear 
drive is the most severe condition and loose belt drive 
the easiest. It is hardly possible to give figures with 
any degree of accuracy, but a range of from 4 
minimum to 15 years maximum, depending on condi- 
tions, is probably a fair estimate. As to the 
bearings should receive, little need be said to readers 
of the American Machinist except to point out that a 
motor bearing is worn out when the armature gets out 
of center. The clearance between the armature and the 
field coils should therefore be checked from time to 
time. 


years 


care 


COMMUTATOR 


Since the brushes press continually on the commuta- 
tor, it too must inevitably wear; but, as a matter of 
fact, it was not the brush friction that used to destroy 
commutators, but the sparking. Sparking damages the 
commutator and necessitates turning it down, and since 
the old-time motors sparked more or less all the time, 
the life of their commutators was short. But in the 
modern, well-designed, commutating-pole motor spark- 
ing is completely suppressed, and in consequence the 
life of the commutator (and of the brushes as well) 
is lengthened indefinitely—to what extent, indeed, is 
not even yet determined. 

Oil was another source of commutator trouble in 
the older motors. Oil on the commutator dissolves the 
bond of the mica, causing short-circuits. This trouble 
has been remedied by placing oil-thrower rings on the 
shaft, using unsplit bearings which do not leak and 
providing the oil wells with overflow plugs so that the 
oil wells can not be filled too full and the commutator 
flooded. 

Brush tension has been carefully 
modern motors the brush pressure is just great enough 
to allow the brushes to ride well and conduct the 
current properly; friction is therefore minimized. 

The life of the commutator is also extended by “un- 
dercutting” the mica—that is, cutting the mica out 
slightly below the level of the copper. If, from any 
cause, the copper becomes worn down too rapidly at 
the not undercut, projects and 


studied, and in 


any point, mica, if 
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auses severe sparking whenever a brush strikes it. 
Undercutting prevents this. 

Commutators should be lubricated occasionally 
holding against them a rag with a few drops of oil 


by 


on it. High-grade brushes should be used, and if the 
commutator becomes roughened from any cause, it 
should be smoothed with sandpaper and not with 


emery. Gritty dust on the commutator will, of course, 


cause rapid wear. 
WINDINGS 


The insulation of the armature and field windings 
of a motor can be injured in normal service by heat, 
moisture, oil, dirt and vibration. 

The heating of motor coils is unavoidable, since heat 
is always developed by the passage of the current 
through a conductor. Hence steps must be taken to 
eliminate, as far as possible, its injurious effects. Two 
means are employed in good modern motors—namely, 
the selection of that can with- 
stand the temperatures obtaining in service, and 
secondly, arrangements for ventilating the by 
directing air currents through ventilating spaces in 
the cores and between the coils. 

The use of enduring insulating materials is one of 
the things that distinguish a high-grade motor from a 
cheaply constructed one. No difference is descernible 
on the surface, but the one will operate for years 
without trouble while the other will be making frequen‘ 
visits to the repair shop. So thoroughly has the sub- 
ject of insulating materials and the effect of heat on 
them been studied that the insulation of a good modern 
motor can be counted on to last indefinitely under the 
temperatures encountered in normal service. 

Theoretically, moisture, oil and dirt can be kept out 
of a motor, but practically they cannot; so that pro- 
tection against them must be provided. This protection 
is secured in a modern motor by impregnating the coils 
with a material that smooth, hard, oil-and- 
moisture-proof surface, which adds many years to the 
life of the motor, 

With dirt from the outside must be included the car- 
copper dust produced the wear of the 
brushes and commutator. This dust is particularly 
objectionable because it is a conductor of electricity 
and in the older motors was an important factor in 
the depreciation of the coils. 

Vibration is an evil over which the 
facturer has no control, since it depends on the con- 
ditions of installation; but he has, however, accurately 
balanced the armature, strengthened the coils mechan- 
ically and bound them firmly in place, and supported 
the fields in motors for especially severe service by 
springs. The impregnation of the coils also helps, since 
it prevents the wires of a coil from rubbing against 
each other. The vibration encountered in normal 
machine-shop service with the motors properly mounted 
can be disregarded; but where the service is partic- 
ularly racking, a shortened motor life must be expected. 

Cleanliness is the first law for prolonging motor life. 
Protect the motor from dust, dirt and dripping oil 
and water. Metal chips are especially bad. Clean it 
frequently and blow out the dust accumulated inside 
by means of compressed air or a hand bellows. For 


insulating materials 


coils 


? 


forms a 


bon and by 


motor manu- 


verv bad locations, use a motor with screen covers if 
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large particles are liable to get into it, or an entirely 
inclosed motor if much dust or moisture is unavoidable. 

Do not overload the motor. The temperature rise 
of a motor operating at its rated horsepower will not 
injure it; but the greater the load the higher the tem- 
perature, so that an overload means a shortened life. 
All good modern motors wil! withstand short overloads 
of even an extreme character, but if the motor is con- 
tinually operated at a temperature of over 75 deg. F. 
ebove the temperature of the room, it is overloaded, 
either because there is excessive friction somewhere 
or because it is too small for the work. The common 
method of determining the temperature of a motor by 
placing the hand on it is not accurate enough. The 
actual temperature should be determined by thermom- 
eters, the bulbs of which are laid against the motor 
frame and windings at various points and protected 
from air currents by being covered with wads of waste. 


ALTERNATING-CURRENT MOTORS 


The case for the modern alternating-current motor 
is even stronger. The squirrel-cage motor, the usual 
type found in machine shops, has no wearing parts 
except the bearings. The stationary part carries a set 
of simple, impregnated coils, and the rotating part is 
practically indestructible because its windings are 
heavy copper bars. Given proper care as to bearings, 
cleanliness, overloads, etc., there seems to be no good 
reason why such a motor should ever wear out. 


OBSOLESCENCE 
Depreciation must, however, take into consideration 


a factor that has nothing to do with the wearing out 
of the machinery—namely, the appearance of forms so 


much improved that it is more economical to scrap 
old, even though still good, machines and buy the 
new type than to continue to operate the old. Our 


readiness to do this is regarded as a characteristic 
American trait. With some kinds of apparatus depre- 
ciation must be based primarily on obsolescence, but 
this at present does not appear to be the case with 
motors. The efficiency of the modern motor has beer 
raised almost to the theoretical maximum and not much 
improvement can be expected along this line. Mechan- 
ical design seems to be fairly well standardized. 

Prophecies to the effect that the end of progress has 
been reached have been upset too often to warrant 
indulgence in them, but it can be stated as a fact that 
there is today no reason to believe that our present 
motors will be superseded for some time to come. 

Generally speaking, motors will outlast their -ontrol 
equipment. Controllers are naturally less rugged than 
motors and have a larger proportion of wearing parts— 
bearings, movable arms, contact pieces, etc. Though 
all these parts are protected as far as possible and 
are renewable, still the controller as a whole will 
usually depreciate more rapidly than the motor. Fur- 
thermore, controller design is in a much more rapid 
state of evolution than motor design. Today manually 
operated controllers are being largely replaced by 
automatic controllers, and these latter will probably’ 
be improved in time and will in turn be superseded. 

For controllers, therefore, a 10 per cent. deprecia- 
tion estimate can still be used, but it is by no means 
as conservative as in the case of motors. 
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HE Lyon Sample Fair reflects the greatest 

credit upon its originators and apparently 

is on the road to make good the object of its 
projectors, to create a fair of samples in France, which 
will rival, if not supplant, the famous Leipzig Fair. 

The initial fair was held in 1916, and even then, .un- 
der the greatest of handicaps, it gave great promise. 
This year, with the obstacles multiplied, there were 
about three times as many exhibitors as there were in 
1916. 

Fostered by the French Government, which gave it 
recognition as the only official fair of France, it is be 
ginning to bloom in its aspirations to be the great com- 
mercial clearing house of Europe. 

This fair should attract American manufacturers, for 
it is a most important trade getter and is a splendid 
advertising medium for American-made goods. The 
fair is not what we generally term a fair in the United 
States, in the sense that it is an exhibition of goods and 
samples destined to attract the people generally. It is 
an exhibition of improvements in matters of production 
as well as the products themselves, and the attendance 
is limited to shopkeepers and people directly interested 
in the sale of goods. 

While the fair at Lyon had a most picturesque set- 
ting, it lacked concentration and systematization. It 
stretched for 6 miles along the beautiful quays of the 
swiftly moving Rhone; and it was not an easy matter 
to shop over such a great area, especially if you were 
interested in several lines of commerce. 
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Next year, however, the directors will concen- 
trate the booths at two different points with the 
ultimate object of housing all exhibits under one 

great roof, which, after the fair, will be used as a com- 
mercial museum. Here, samples brought to the fair 
will be permitted to remain, with the rights of substi 
tution from time to time. 

It is well to remember that Lyon, the second city of 
France in point of importance, is first commercially. It 
claims to be the greatest silk center of the world, is 
the most important for the tinsel industry and the auto- 
mobile trade, and is important dyestuff center. 

The people of Lyon are peculiar and must be studied 
by anyone hoping to do business with them. They are 
proud, shrewd and honest. Germany has long since 
known all the peculiarities of the merchants and has 
offered liberal credits, promptly filled orders in strict 
accordance with specifications, and has done everything 
to foster her trade. How well she succeeded is demon- 
strated by the fact that she practically controlled these 
markets before the war. And right here we should en- 
force upon our manufacturers the necessity of giving 
foreign orders much more careful attention than has 
been their wont in the past. This is especially true of 
the French markets, and the people with their extreme 
politeness look for a similar return in their correspond- 
ence with the United States. Oftentimes our manu- 
facturers fail to answer letters; or replying, do so in a 
cold, matter-of-fact way that produces actual harm, not 
only to themselves, but to all American manufacturers. 
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It is positively inexcusable how lightly business mca 
of America treat foreign trade. In one case a larg2 
dealer who is also the representative of some important 
American business houses placed an order for a large 
number of “Universal Pliers.” The terms were cash 
against document, and when the goods arrived after 
meny months’ delay, the French merchant, who, by the 
way, had a large contract with the French Government 
for many of these tools, paid for the goods and had them 
released. Judge his dismay when he noted that each 
one of these pliers bore the mark, “Made in Germany.” 
There might have been some excuse for this during the 
first year of the war, but this incident happened in 
1917 in the face of Government decrees prohibiting deal- 
ing with the enemy. 

There was a total of 24 American firms who exhibited 
at the fair this year; several more had rented booths, 
but because of the great menace from submarines could 
not, or would not, take the chance of sending valuable 
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HE illustration shows a typical airplane of the 
modern biplane, or two-wing, type, with some of 
it in section to show construction. The principal 
parts are named. It will be noticed that there is a tend- 
ency to call the various parts by a plain, descriptive 
American name, instead of by the French name, as was 
the custom only a short time ago. Some of the special 
names still linger and will probably continue to do so, 
just as “garage” is likely to remain as a part of the 
language. 
Around the main picture are grouped several details 
small illustrations of dif- 
It is not of course possible 


of construction as well as 
ferent types of machines. 
to show all types, but it is hoped by illustrating a few 
of those which the public prints to 
familiarize our readers with the terms in general use, 
so as to make them understandable. In view of the 
vast number of airplanes which are to be built during 
the next year, it is more than likely that many shops 
of various kinds now on entirely different work will 
be engaged in making either complete or partial equip- 
ment for the new method of locomotion. And before 
this comes, it is part of the duty of every up-to-date 
mechanic to be informed, in a general way at least, in 
regard to the mechanical detaiis of these machines. 
The insignia of the United States Flying Corps, as 
recently published by the War and Navy Departments, 
is shown the and on the tail of the large 
machine in the center. Red, white and blue are used, 
in the order shown. a star being the distinguishing 
mark on the three vertical stripes on the 
rudder of the machine. The markings are distinctive 
it is hoped and believed, be much in evidence 
nth With the 


are most in 


on wing 


Wings and 


and will 
have elapsed. 


in France before many m 
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displays. Several important exhibits were also lost at 
sea. The American exhibitors reported an enormous de- 
mand for their goods, as well as important sales. From 
data collected by the Fair Committee it is conservatively 
estimated that direct sales through the medium of the 
fair aggregated upward of 250,000,000 francs (about 
$50,000,000). 

A very important and interesting place was the Amer- 
ican consular exhibit of American manufacturers’ cata- 
logs. They were carefully card indexed, and well-in- 
formed clerks attended to the crowd of inquirers. While 
the catalog exhibit was by no means complete, large 
orders resulted and a good impression was made. Every 
American manufacturer should see that his catalogs are 


on exhibition at the next fair, to be held at Lyon, 
France, Mar. 1 to 15, 1918. 
The illustrations shown herewith were obtained 


through the courtesy of the Allied Machinery Co., New 
York City. 


in Aeronautics 


advent of a huge flying corps we may expect to see 
great changes in the situation on the Western front of 
the battle area. 

The following list of aéronautical terms, adopted by 
the National Advisory Committee for Aéronautics, has 
a view to eliminating the duplica- 
tion, confusion and erroneous use of terms. 

Aérofoil: A thin wing-like structure, flat or curved, 
designed to obtain reaction upon its surfaces from the 
air through which it moves. 

Aéroplane: See Airplane. 

Aileron: A movable auxiliary surface used for the 
control of rolling motion—that is, rotation about the 
fore and aft axis. 

Aircraft: Any form of craft designed for the naviga- 
tion of air—airplanes, balloons, dirigibles, helicopters, 
kites, kite balloons, ornithopters, gliders, etc. 

Airplane: A form of aircraft heavier than air, which 
has wing surfaces for sustentation, with stabilizing sur- 
faces, rudders for steering, and power plant for pro- 
pulsion through the air. This term is commonly used 
in a more restricted sense to refer to airplanes fitted 
with landing gear suited to operation from the land. 
If the landing gear is suited to operation from the 
water, the term “seaplane” is used. (See definition.) 

Pusher—A type of airplane with the propeller or 
propellers in rear of the wings. 

Tractor—A type of airplane with the propeller or 
propellers in front of the wings. 

Air-speed meter: An instrument designed to measure 
the velocity of an aircraft with reference to the air 
through which it is moving. 

Altimeter: An instrument mounted on an aircraft to 
continuously indicate its height above the surface of the 
earth. 

Anemometer: An 
locity of the wind or air 
the earth or some fixed body. 


been prepared with 


for measuring the ve- 
reference to 


instrument 
currents with 


Angle: 
Of attack—The angle between the direction of the 
relative wind and the chord of an aérofoil, or the 


fore and aft axis of a body. 
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Critical—The angle of attack at which the lift is 
a maximum. 
Gliding—The angle the flight path makes with the 


horizontal when flying in still air under the in- 
fluence of gravity alone. 


Aspect ratio: The ratio of spread to chord of an 
aérofoil. 
Aviator: The operator or pilot of heavier-than-air 


craft. This term may be applied equally, regardless of 
the sex of the operator. 

Axes of an aircraft: Three fixed lines of reference; 
usually centroidal and mutually rectangular. The prin- 
cipal longitudinal axis in the plane of symmetry, usually 
parallel to- the axis of the propeller, is called the fore 
and aft axis (or longitudinal axis); the axis perpen- 
dicular to this in the plane of symmetry is called the 
vertical axis; and the third axis, perpendicular to the 
other two, is called the athwartship axis (or transverse 
or lateral axis). In mathematical discussions the first 
of these axes is called the X-axis, the second the Z-axis, 
and the third the Y-axis. 

Ballonet: A small balloon within the interior of a 
balloon or dirigible for the purpose of controlling the 
ascent or descent, and for maintaining pressure on the 
outer envelope to prevent deformation. The ballonet is 
kept inflated with air at the required pressure, under 
the control of a blower and valves. 

3alloon: A form of aircraft comprising a gas bag 
and a car, whose sustentation depends on the buoyancy 
of the contained gas, which is lighter than air. 

Captive—A balloon restrained from free flight by 
means of a cable attaching it to the earth. 

Kite—An elongated form of captive balloon, fitted 
with tail appendages to keep it headed into the 
wind, and deriving increased lift due to its axis 
being inclined to the wind. 

Bank: To incline an airplane laterally—that is, to 
rotate it about the fore and aft axis. Right bank is 
to incline the airplane with the right wing down. 

Banking rudder: See Aileron. 

Barograph: An instrument used to record variations 
in barometric pressure. In aéronautics the charts on 
which the records are made are prepared to indicate 
altitudes directly instead of barometric pressure. 

Biplane: A form of airplane in which the main sup- 
porting surface is divided into two parts, one above 
the other. 

Body of an airplane: A structure, usually inclosed, 
which contains in a streamline housing the power plant, 
fuel, passengers, etc. 

Cabré: A flying attitude in which the angle of at- 
tack is greater than normal; tail down; down by the 
stern—tail low. 

Camber: The convexity or rise of a curve of an aéro- 
foil from its chord, usually expressed as the ratio of 
the maximum departure of the curve from the chord 
as a fraction thereof. “Top camber” refers to the top 
surface of an aérofoil, and “bottom camber” to the 
bottom surface; “mean camber” is the mean of these 
two. 

Capacity: 

Lifting—The maximum flying load of an aircraft. 
Carrying—Excess of the lifting capacity over the 


dead-load of an aircraft, which latter includes 


structure, power plant and essential accessories. 
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Carrying capacity: See Capacity. 

Center: The point in which a set of effects is assumed 
to be accumulated producing the same effect as if all 
were concentrated at this point. 

Of buoyancy—tThe center of gravity of the fluid 
displaced by the floating body. 

Of pressure of an aérofoil—The point on the chord 
of an element of an aérofoil, prolonged if neces- 
sary, through which at any instant the line of 
action of the resultant air force passes. 

Of pressure of a body—The point on the axis of a 
body, prolonged if necessary, through which at 
any distant the line of action cf the resultant air 
force passes. 

Chord: 

Of an aérofoil section—A right line tangent to the 
under curve of the aérofoil section at the front 
and rear. 

Length—The length of the chord is the length of 
the aérofoil section projected on the chord, ex- 
tended if necessary. 

Controls: A general term applying to the means pro- 
vided for operating the devices used to control speed, 
direction of flight, and attitude of an aircraft. 

Critical angle: See Angle, Critical. 

Décalage: An increase in the angular setting of the 
chord of an upper wing of a biplane with reference to 
the chord of the lower wing. 

Developed area of a propeller: A layout of the area 
of a propeller blade designed to represent the total area 
of the driving face, in which the elements of area are 
developed as if unfolded onto the plane of the drawing 
(necessarily an approximation on definite assumptions, 
as no true development of the helix can be made). 

“Dihedral in an airplane: The angle included at the 
intersection of the imaginary surfaces containing the 
chords of the right and left wings (continued to the 
plane of symmetry if necessary). This angle is meas- 
used in a plane perpendicular to that intersection. The 
dihedral of the upper wing may and frequently does 
differ from that of the lower wing in a biplane. 

Dirigible: A form of balloon, the outer envelope of 
which is of elongated form, provided with a propelling 
system, car, rudders and stabilizing surfaces. 

Nonrigid—A dirigible whose form is maintained 
by the pressure of the contained gas assisted by 
the car-suspension system. 

Rigid—A dirigible whose form is maintained by a 
rigid structure contained within the envelope. 

Semirigid—A dirigible whose form is maintained 
by means of its attachment to an exterior girder 
construction containing the car. 

Disk area of a propeller: The total area of the disk 
swept by the propeller tips. 

Diving rudder: See Elevator. 

Dope: A general term applied to the materials used 
in treating the cloth surface of airplane members to 
increase strength, produce tautness and act as a filler 
to maintain air-tightness; usually of the celluiose type. 

Drag: The total resistance to motion through the air 
of an aircraft—that is, the sum of the drift and head 
resistance. 

Drift: The component of the resultant wind pressure 
and an aérofoil or wing surface parallel to the air stream 
attacking the surface. 
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Elevator: A hinged surface for controlling the longi- 
tudinal attitude of an aircraft—that its rotation 
about the athwartship axis. 

Engine, right or left hand: The distinction between 
a right-hand and a left-hand engine depends on the 
rotation of the output shaft, whether this shaft rotates 
in the same direction as the crank or not. A right-hand 
engine is one in which, when viewed from the output 
shaft, looking toward the output end, the shaft is seen 
to rotate clockwise. 

Entering edge: The foremost part of an aérofoil. 

Fins: Small planes on aircraft to promote stability; 
for example, vertical tail fins, horizontal tail fins, skid 
fins, etc. 

Flight path: The path of the center of gravity of 
an aircraft with reference to the air. 

Float: That portion of the landing gear of an air- 
craft which provides buoyancy when it is resting on 
the surface of the water. 

Fuselage: See Body. 

Gap: The distance between the projections on the 
vertical axis of the entering edges of an upper and 
lower wing of a biplane. 

Glide: To fly without power. 

“Glider: A form of aircraft similar to an airplane, 
but without any power plant. When utilized in variable 
wind it makes use of the soaring principles of flight 
and is sometimes called a “soaring machine.” 

Gliding angle: See Angie, Gliding. 

Guy: A rope, chain, wire or rod attached to an object 
to guide or steady it, such as guys to wing, tail or 
landing gear. 

Head resistance: The total to 
through the air of all parts of an aircraft not a part 
of the main lifting surface. Sometimes termed “para- 
site resistance.” 

Helicopter: A form of aircraft whose support in the 
air is derived from the vertical thrust of propellers. 


is, 


resistance motion 


Inclinometer: An instrument for measuring the 
angle made by any axis of an aircraft with the 
horizontal. 


Keel plane area: The total effective area of an air- 
craft which acts to prevent skidding or side slipping. 

Kite: A form of aircraft without other propelling 
means than the towline pull, whose support is derived 
from the force of the wind moving past its surface. 

Kite balloon: See Balloon, Kite. 

Landing gear: The understructure of an aircraft de- 
signed to carry the load when resting on, or running 
on, the surface of the land or water. 

Lateral stabilitv: See Stability, Lateral. 

Leading edge: See Entering edge. 

Leeway: The angular deviation from a course over 
the earth, due to cross-currents of wind. 

Lift: The component of the force due to the air 
pressure of an aérofoil, resolved perpendicular to the 
flight path in a vertical plane. 

Lift bracing: See Stay. 

Lifting capacity: See Capacity, Lifting. 

Load, full: See Capacity, Lifting. 

Reserve (or useful)—See Capacity, Carrying. 

Loading: See Wing loading. 

Longitudinal: A fore and aft member of the framing 
of an airplane body, or of the floats, usually continuous 
across a number of points of support. 
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Longitudinal stability: See Stability, Longitudinal. 
Metacenter: The point of intersection of a vertical 

line through the center of gravity of the fluid displaced 

by a floating body when it is tipped through a small 
angle from its position of equilibrium and the inclined 
line which was vertical through the center of gravity 
of the body when in equilibrium. There is, in general, 

a different metacenter for each type of displacement of 

the floating body. 

Monoplane: A form of airplane whose main support- 
ing surface is disposed as a single wing on each side 
of the body. 

Motor: See Engine. 

Nacelle: See Body. 

Natural stability: See Stability. 

Nose dive: A dangerously steep descent, head-on. 

Ornithopter: A form of aircraft deriving its sup- 
port and propelling force from flapping wings. 

Pitot tube: A tube with an end open square to the 
fluid stream, used as a detector of an impact pressure. 
More usually associated with a concentric tube sur- 
rounding it having perforations normal to the axis 
for indicating static pressure. The velocity of the fluid 
can be determined from the difference between the im- 
pact pressure and the static pressure. This instrument 
is often used to determine the velocity through the air 

Propeller: 

Developed area of 
peller. 

Disk area of 

Right-hand 
handed. 

Pusher: See Airplane. 

Pylon: A marker of 

Race of a propeller: The air stream delivered by the 


-See Developed area of a pro- 


See Disk area of a propeller. 


One in which the helix is right- 


a course. 


propeller. 
Rib: See Wing. 
Right (or left) hand: 
Engine—See Engine. 
Propeller—See Propeller, Right-hand. 

Rigid dirigible: See Dirigible, Rigid. 

Rudder: A hinged or pivoted surface, usually more 
or less flat or streamlined, used for the purpose of con- 
trolling the attitude of an aircraft about its vertical 
axis when in motion. 

Seaplane: A particular form of airplane in which the 
landing gear is suited to operation from the water. 

Side slipping: Sliding toward the center of a turn. 
It is due to excessive amount of bank for the turn 
being made, and is the opposite o° “kidding. 

Skidding: Sliding sidewise in fl.zght away from the 
center of the turn. It is usually caused by insufficient 
banking in a turn, and is the opposite of side slipping. 

Skids: Long wooden or metal runners designed to 
prevent nosing of a land machine when landing or to 
prevent dropping into holes or ditches in rough ground. 
Generally designed to function should the wheels collapse 
or fail to act. 

Slip: This term applies to propeller action and is 
the difference between the actual velocity of advance of 
an aircraft and the speed calculated from the known 
pitch of the propeller and its number of revolutions. 

Soaring machine: See Glider. 

Spread: The maximum distance laterally from tip 
to tip of an airplane wing. 
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Stability: The quality of an aircraft in flight which 
causes it to return to a condition of equilibrium when 
meeting a disturbance. (This is sometimes called ‘“dy- 
namical stability.”’) 
Directional—Stability with reference to the verti- 
cal axis. 
Inherent—Stability of an aircraft due to the dis- 
position and arrangement of its fixed parts. 
Lateral—Stability with reference to the longi- 
tudinal (or fore and aft) axis. 
Longitudinal—Stability with reference to the lat- 
eral (or athwartship) axis. 

Stabilizer: See Fins. 

Mechanical—Any automatic device designed to se- 
cure stability in flight. 

Stagger: The amount of advance of the entering edge 
of the upper wing of a biplane over that of the lower; 
it is considered positive when the upper surface is for- 
ward. 

Stalling: A term describing the condition of an air- 
plane which from any cause has lost relative speed 
necessary for steerageway and control. 

Statoscope: An instrument to detect the existence of 
a small rate of ascent or descent, principally used in 
ballooning. 

Stay: A wire, rope, or the like, used as a tie-piece 
to hold parts together or to contribute stiffness; for 
example, the stays of the wing and body trussing. 

Step: A break in the form of the bottom of a float. 

Streamline flow: A term in hydromechanics to de- 
scribe the condition of continuous flow of a fluid, as 
distinguished from eddying flow where discontinuity 
takes place. 

Streamline shape: A shape intended to avoid eddying 
or discontinuity and to preserve streamlike flow, thus 
keeping resistance to progress at a minimum. 

Strut: A compression member of a truss frame; for 
instance, the vertical members of the wing truss of a 
biplane. 

Sweep back: The horizontal angle between the lateral 
(athwartship) axis of an airplane and the entering edge 
of the main planes. 

Tail: The rear portion of an aircraft, to which are 
usually attached rudders, elevators and fins. 

Tail fins: The vertical and horizontal surfaces 
tached to the tail, used for stabilizing. 

Thrust deduction: Due to the influence of the pro- 
pellers, there is a reduction of pressure under the stern 
of the vessel which appreciably reduces the total ‘pro- 
pulsive effect of the propeller. This reduction is termed 
“thrust deduction.” 

Tractor: See Airplane. 

Trailing edge: The rearmost portion of an aérofoil. 

Triplane: A form of airplane whose main supporting 
surfaces are divided into three parts, superposed. 

Truss: The framing by which the wing loads are 
transmitted to the body, comprises struts, stays and 


at- 


spars. 

Velometer: See Air-speed meter and Anemometer. 

Vol-piqué: See Nose dive. 

Vol-plane: See Glide. 

Wake gain: Due to the influence of skin 
eddying, etc., a vessel in moving forward produces a 
certain forward movement of the fluid surrounding it. 
is to reduce the effective resistance 


friction, 


The effect of this 
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of the hull, and this effect, due to the forward move- 
ment of the wake, is termed the “wake gain.” In 
addition to this effect the forward movement of this 
body of fluid reduces the actual advance of the propeller 
through the surrounding medium, thereby reducing the 
propeller horsepower. 

Warp: To change the form of the wing by twisting 
it, usually by changing the inclination of the rear spar 
relative to the front spar. 

Wings: The main supporting surfaces of an airplane. 

Wing loading: The weight carried per unit area of 
supporting surface. 

Wing rib: A fore-and-aft member of the wing struc- 
ture used to support the covering and to give the wing 
section its form. 

Wing spar: An athwartship member of the wing 
structure resisting tension and compression. 

Yaw: To swing off the course about the vertical axis, 
owing to gusts or lack of directional stability. 

Angle of—The temporary angular deviation of the 
fore-and-aft axis from the course. 


American Electrochemical Society To 
Meet in Pittsburgh 


The thirty-second general meeting of the American 
Electrochemical Society will be held in Pittsburgh, Oct. 
3 to 6. A special feature of the meeting will be a series 
of papers and discussions on electrochemical war sup- 
plies and the part the electrochemical industry will play 
in the present struggle. 

The committee in charge is outlining an elaborate 
plan of technical sessions, visits to industrial plants and 
entertainment features. It invites the delegates to ar- 
rive in Pittsburgh on Wednesday, Oct. 2, so as to get 
together informally and enjoy some recreations that 
have been planned for them. 

On Thursday, Oct. 3, will be held a regular meeting 
of the society in the morning, with optional excursions 
to industrial plants in the afternoon. In the evening an 
illustrated lecture on a semi-technical subject will b2 
given. 

On Friday, Oct. 4, a symposium on electrochemical 
war supplies will be held in the morning, followed by 
excursions to industrial plants in the afternoon. A 
subscription dinner will be held at the William Penn 
Hotel in the evening, with special entertainment fea- 
tures. The ladies are especially invited to be present 
at this function. 

Saturday, Oct. 5, will be devoted to an all-day excur- 
sion on a special train, with complimentary luncheon, to 
several industrial plants in the Pittsburgh district 


Drill-Spindle Repair 
By AUGUST UNSER 


While overhauling a multiple drill press recently, I 
found 16 spindles in good condition except for the loca- 
tion of the spindle drive gears, which varied from 0.005 
in. to 0.0010 in., owing to play on the spindles. As it~ 
was up to me to find some means to correct them, I 
decided to knurl the spindle, which left me about 0.0015 
in. stock for grinding, to suit the holes of the gears. 
The repair gave satisfactory results. 
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Press Tools for Typewriter Ratchets and Dhials 


By FRANK A. STANLEY 





SYNOPSIS — Design and use of press tools 
for forming the serrations on the edges of ratch- 
ets, also a drilling jig for the same pieces. Pierc- 
ing and graduating tools for an indicator dial are 
shown in detail. 





the Noiseless typewriter are shown in the fore- 

ground of Fig. 1. They are about 13 in. in outside 
diameter by 2 in. thick, with a long hub on one side and 
a }-in. hole bored through. The hub 


Gite xsi ratchets of the kind used on the platen of 


The next operation consists in placing the blank in 
the handscrew machine, cutting the shallow groove 
around the outer face, as at F, to allow carbonization of 
the blank along this channel only. The copper surface 
protects the remainder of the work in the heating 
process. 

The next operation is performed in the press with 
the heavy punch and die at G and H. The lower die 
has at J a round-ended locating stop on which the blank 
is nested in position on this die and which locates the 
outer serrations correctly in relation to the die teeth 


below. This lower die also carries an ejector pin at the 





fits over the spindle of the rubber 
platen. The blanks for these ratchets 
are made in the automatic screw ma- 
chine. The form in which they come 
from the machine is seen at A and B, 
Fig. 1, where two ratchets are shown 
from opposite sides. These blanks are 
coated with copper. A second ma- 
chining operation consists in forming 
the serrations around the edge with 
the press tools shown at A and B, at 
the left of the group of tools in Fig. 1. 
Then the serrations are shaved with 
the tools at C and D, at the right. 
These tools consist of a shallow shav- 
ing die and of a punch that is adapted 
to act also as a nest for the blank. The 
pilot on this punch has a slot cut 














crosswise of the body with a spring 
projecting at either side and serving 
to retain the work in place when slipped over the pilot. 
There is at one side of the punch a locating stop £, 
which enters one of the notches in the periphery of 


FIG. 2. DRILL AND REAMING JIGS 


center for forcing the blank out of the die ring upor 
the upstroke of the press. The action of the upper dik 
in its descent over the corner pillars is to force the 

ratchet-shaped teeth through the 











side of the groove in the blank at 
one stroke. The next operation 
is hardening the smooth surfaces, 
the outside serrations the 
blank, the ratchet teeth outside, and 
inside wherever the bare metal is ex- 
posed by machining after copper-plat- 
ing the piece. That is, wherever the 
blank is exposed by machining after 
coppering the piece, it hardens to pre- 
vent wear of the tooth edges. A taper 
hole has to be drilled crosswise of the 
hub to receive the taper pin. The low- 
er jig at the left in Fig. 2 is used for 
this purpose. This is a snap jig with 
a spring plunger for locking the piece, 
an eccentric hook binding the handle 
for holding the leaf in position and a 


around 
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FIG. 1 


the blank, and thus serves as a locating stop to position 
the blank in alignment with the grooves in the punch 
shown at C. 


PLATEN RATCHETS 


locating piece at the side to fit into 
one of the outside serrations. This 
from both the hole being drilled 
One end of the hole is larger than the 
It will be noticed that 


jig is used sides, 
from each way. 


other to allow for taper-reaming. 
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one of the guide bushing holes for the drill is placed in 
the leaf of the jig, while the other is carried in a steel 
plate in the body of the jig. These two holes are of 
course both in line, so that the reamer will have as little 
work as possible to do after the drills have both been 
passed through their respective sides of the wall of the 
hub of the ratchet wheel. 

For taper-reaming the work the piece is placed on 
the fixture shown at the top in Fig. 2. It fits freely 
over a stud placed crosswise of the fixture upright, this 
piece allowing the work to float when 
the under the sen- 
sitive drilling spindle. The fixture is 
merely a handy post for hanging the 
ratchet under the drill spindle. The | 

| 
| 


reamer is run in 


Lu 


floating action permits the ratchet 

wheel to assume readily a position in 

a line with the reamer. There is no ‘ 
tendency to cramp the latter. The 
hole is made true to the size of the 
reamer without enlargement or with- 
out elongation in either direction, as 
might be the case were the piece held 
fast and slightly out of alignment 
with the drill spindle. The jig at the i 
right in Fig. 2, while not used in the 
form shown for this ratchet-wheel 
job, is in general design identical with 
the ratchet jig. It is therefore in- ro ey 
cluded in the view in show 
more clearly the construction of the 


order to 
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work being done on the typewriter. In the movement of 
this crank, it passes over the face of an indicator dial 
at the front of the machine. This dial is graduated in 
the manner indicated in Fig. 3, the numbers running 
from 0 to 16. There is a 2-in. hole in the center of this 
plate, which passes over the neck of the adjusting screw. 
This plate is pierced and blanked with the tools shown 
in Figs. 4 and 5. 

As will be seen upon examination of the illustrations, 
these press tools are of tandem character; that is, the 











FIG.3 








leaf and the method of locking the 
latter tight against the base with the 
hooked eccentric handle. The upper 
jig in the same view is of similar 
construction, but has a pair of V-blocks in the base to 
locate a small crank member from the hubs at either 
end. The illustration also shows clearly the method of 
bringing the lid down against the fixed stop in the han- 
dle of the jig, and the hook designed to act as a binder. 


FIGS 


Fig. 3—Pre:s 
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FIG. 4 


The small crank shown in the jig at the upper right- 
hand corner, Fig. 2, is used for adjusting the typewriter 
carriage in relation to the type, to allow for one or more 
thickness of paper, according to the character of the 


S AND 5 


Fit to Die Shoe FIG.5 


DETAILS OF THE 
Marking 


DIE 
blanking die 


DIAL AND 1I'tS 


indicator dial Fig. 5 piercing and 


three holes are pierced in the stock before the blanking 
is done. At the same stroke that puts the three holes in, 
the graduations and the numerals are struck into the 
face of the stock. The next advance of the strip of 
metal feeds the work against stop pins at the left-hand 
side of the die. The following downstroke of the press 
and blanking tools cuts the work out to the outline 
shown. The lower face of the blanking punch will be 
seen provided with a conical-pointed pilot pin that en- 
ters the { hole already pierced in the work. 

The small piercing punches for the two screw holes 
*,-in. drill rod turned down to the required 
size for the screws. The stripper plate is countersunk 
deeply around the opening for these small punches in 
order that the neck of the punches may pass down well 
into the plate and give suitable support to the ends of 
the small punches themselves. Owing to this liberal 
opening in the stripper, the punches are made with a 
sweeping fillet instead of being brought to anything like 
a sharp corner. Thus they are much more substantial 
in operation than is often the case where a liberal fillet 
of this kind is not permissible. 

The plan view at the upper right-hand corner in Fig. 
5, showing the base of the embossing and piercing punch 
as well as the blanking punch, illustrates clearly the 
method of attaching both punch blocks to their cast-iron 
carrying block. Three screws are used in the case of 
the graduating die, along with a pair of dowels, while 
four screws are applied to the holding of the blankin: 
itself. 


are made of 


punch 
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Operations on the Hand Guard—II 





SYNOPSIS This article continues the des- 
cription of the hand guard for the Springfield ri- 


fle, as manufactured at the Government arse nal. 





Some of the processes closely resemble those on 


the stock and, in consequence, are not so detailed. 





MODIFIED Blanchard lathe, Figs. 2118 and 2119, 

is used to turn for the bands, and a similar lathe, 

Fig. 2085, is used to turn between the bands. The 
work is turned or fed by hand, by means of the large 
handwheel shown. The rate of feed depends on the 
hardness and grain of the wood. 

The hand guard is cut to finish length in the duplex 
saw, Figs. 2086 and 2129. The piece is held down over 
a locating form by means of a hand lever and spring 
clamping piece, and then the work is fed to the saws by 
a lever in front, which operates the sliding carriage. 


VORTUNNEEEOTENNUEEEN NEATH AEE 


SULCUS D C 


Clearance for the windage screw is cut as shown in Fig 
2087, with the tool in Fig. 2136. 

Again a modified Blanchard type of lathe is used to 
finish-turn the hand guard from the lower band to the 
Two pieces are placed on the mandrel and 
clamped by cupped collars at each end. A spring clamp 
is slipped over the pieces on the part not turned to pre- 
vent spring or chatter. 

Following this, the field view is cut in a special wood 
shaper, Fig. 2141. The sanding and finishing operation 
is very similar to that on the stock previously described, 
as the workman first shaves the wood to the edges of a 
templet, Fig. 2144, and then scrapes and sands to a fin- 
ish. After the finish-scraping, the work is dipped in 
boiled linseed oil, drained and dried in the air overnight. 

Clips are small formed spring-steel pieces that contact 
with the barrel. The seats for the ends of these clips 
are cut in the machine shown in Fig. 2147, using the 
workholder, Fig. 2148. Next, the clips are slipped into 
place by hand and then, together with the butt end of 
the guard, are coated with cosmoline put on with a 
brush. 


sight base. 
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OPERATION 6 
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OPERATION 6. TURNING FOR BANDS One. Tool-Holding Devices—Fig. 2130 Cutting Tools—Fig 
Transformation—Fig. 2117 Machine Used—Special cam 2131 Average Life of Tool Between Grindings—2000 pieces, 
lathe, Figs. 2118 and 2119. Number of Operators per Machine ~Machine operators gage, Fig. 2132; inspector's gage, 
One. Tooi-Holding Devices—Tool heads, Fig. 2120. Cutting 33. Production—3850 per 8-hr. day 
Tools—Fig. 2121. Gages—Fig. 2122. Production—880 per day OPERATION 9% CUTTING CLEARANCE FOR WINDAGE 
OPERATION 7. TURNING BETWEEN BANDS SCREW 
Transformation—Figs. 2123 and 2124 Machine Used—Spe- Transformation—Fig 2134 Machine Used—Special ma 
cial cam lathe, Fig. 2085. Number of Operators per Machine—  ohine, Fig. 2087 Number of Operators per Machine—One 
One. Work-Holding Devices—Fig. 2125. Tool-Holding De- Work-Holding Devices—Fig. 2135. Cutting Tools—Fig. 2136 
vices—Cutter heads, Fig. 2126. Cutting Tools—Fig. 2127. Average Life of Tool Between Grindings—2000 pieces. Gages— 
Average Life of Tool Between Grindings—600 pieces Pro- Fig. 2137. Production—4950 per S-hr. day 
duction—S880 per day Note—Operator is careful not to turn 5 
below cuts for bands OPERATION 10. TURNING REAR END FROM LOWER 
OPERATION 8. CUTTING TO FINISH LENGTH BAND TO SIGHT BASE 
Transformation—Fig. 2128. Machine Used—Special duplex Transformation—Fig. 2138. Machine Used—Blanchard type 





saw, Figs. 2086 and 2129. Number of Operators per Machine— lathe, Fig. 2088. Number of Operators per Machine—One 
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FIG. 2148 
OPERATION |3¢ 


Average Life of Tool Between Grindings—500 to 700 pieces. Grindings—1000 


pieces Gages—Fig. 2143. Production—3300 
Gages—Fig. 2139. Production—1210 per S-hr. day Note per S-hr. day 
Two pieces are turned at once; clip shown on work is to 
prevent spring and chatter during cut OPERATION 12. SANDING AND FINISHING 

repPpatT : <—ToTTING FIR — Number of Operators—On¢ Description of Operation 
OPERATION 11). CUTTING FIELD VIEW Operator holds work as shown in Fig 2144 and shaves to 
Transformation—Fig. 2140 Machine Used—Special wood edges of templet, then scrapes and sandpapers all over, using 

shaper, Fig 2141 Number ol! yperators per Machine—One spoke shaver, scrapers and Nos. 1, 0, 0 and 000 sandpaper 
Cutting Tools—Fig. 2142 Aveiage Life of Tool Between Gages—Fig. 2145 Production—121 per 8-hr day 








July 19, 1917 AMERICAN 


























Ne acer eS ES ae |) 
be i 
FIG.2140 
95" Ke } 
| 
apz"o | > 7 vad 
rh : | : , 
5? Y 
ee I j 
S eA 4 
R | 
‘ y < . 
> S 
> y < 
N ———s — 
' | - 
® 
Cc C 
| 
} y 
be 6: ” 
ci — STEEL ( ) . 
- = PLATED 4 y 
STEEL “3. —— 
le k I} FIG. 2143 


F1IG.2142 OPERATION !14 





MACHINIST 


117 











| 
\- 
™ 
\ = 
\ 
\ 
\ 
\ 
\ 
\ ——— 
FIG.2141 
' — _——_—— 
STEEL( ) 





di : Pape: 
4 ss ; 
Nii ae 
| 

/ 

FIG.2144 
| or l — 
= He Tl : 
FIG. 2145 

OPERATION [2 




















Niceenineniiisinshin 


FIG. 2146 




















k 5 —— LK f 
' < 
| (-—-- 1 a 5 
Cc \ i I S 
™. O O Ss % 
\ - . —_— 4 
Y “ko . 
c q re wv ; 
a | 2 ! 
> - XL , -_ 
y 09755¢--- > 1049" --->«---Q9755 "=> 00625 >\\k« 
\ —s FIG. 2147 steel (Harden) 
FIG.2150 
OPERATION 13. OILING WITH LINSEED OIL OPERATION 134. CUTTING FOR CLIPS 
Number of Operators—One Description of Operation Transformation—Fig 2146 Ma Used—Special ma 
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OPERATION 133 ASSEMBLING CLIPS 
I sfo I }- 151 Number ot Operators One 
Ly riptic ot Operation The clips ar small piece formed 
} they ar slipped into place by hand ind fitted 
I r Production 760 Y S-hr. day 
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OPERATION 14. OLLING WITH COSMOLINE 
Number of Operator Cone Des | ‘ of Operation 
With a brusl th operator coats witl os! line the spots on 


I 
the wuard that touch the barrel tl e the butt end of the 
guard and each clip Productior per S-hr. day 


Springfield Expositions and 
Export Conference 

The firs. of an annual series of industrial expositions 
id at the Eastern States 
Exposition Grounds, Springfield, Mass., June 23 to 30. 
Thursday, June 28, apart as “Metal Trades 
Day” and the morning conference devoted to machinery 
and metal goods was presided over by Charles E. Hil- 
dreth, president Whitcomb-Blaisdell Machine Tool Co., 
Worcester, Mass., and general manager of the National 
Machine Tool Builders’ Association. 

The first paper, read by C. O. Smith, sales manager 
Norton Grinding Co., Worcester, was “After the War 
What of Machinery Export?” “American Tools in 
Foreign Markets” was discussed by Oren O. Gallup, ex- 
port manager Simonds Manufacturing Co., Fitchburg, 
Mass., and Adolph W. Gilbert, president Chapman Valve 
Manufacturing Co., Indian Orckard, Mass., had as his 
subject “Metal Fittings in Overseas Markets.” 

About 400 members of the National Metal Trades 
Association and representatives of employers’ associa- 


and export conferences was h 


was set 


tions in New England attended the session. 

Each day of the conference was set apart for specific 
industries, and many of the speakers at the various 
sessions were recognized leaders in their respective in- 
Monday was “Paper Day”; Tuesday, “Textile 
and Financial Day”; Wednesday, “Leather and Rubber 
Goods Day”; Thursday, “Metals Day”; Friday, “Office 
Day”; and Saturday, “Chemical Day.” 


dustries. 


Appliance 

The chairman of the general committee of the con- 
ference was Frank H. Page, president of the National 
Equipment Co., Springfield, and a number of men well 
known in the steel and machinery field were on the 
among them the following: Walter 
H. Fish, manager General Electric Co., Lynn, Mass.; 
Louis A. Collidge, treasurer United Shoe Machinery 
Corporation, M. Herr, president Westing 


Advisory Council, 


Joston: FE. 


house Electric and Manufacturing Co., New York; W. 
W. Nichols, 


Allis-Chalmers Manufacturing Co., New 
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York; Maurice Coster, managing director Westinghouse 
Electric Export Co., New York; Charles M. Muchnic, 
vice president American Locomotive Sales Corporation, 
New York; A. L. Humphrey, president Westinghouse 
Air Brake Co., Pittsburgh; Winchester Bennett, presi- 
dent Winchester Repeating Arms Co., New Haven, 
Conn.; F. J. Kingsbury, Bridgeport Brass Co., Bridge- 
port, Conn.; and Charles Glover, Corbin Screw Corpora- 
tion, New Britain, Connecticut. 


New Freight-Handling System 
Plan . 


tect 


that will shortly be put into operation will ef- 
a complete change in the receiving, 
loading and forwarding less than carload freight, of all 
descriptions, upon all portions of the Pennsylvania R.R. 
lines east of Pittsburgh and make the most far-reach- 

has ever been attempted on a 
large scale in freight-transportation practices. The 
present custom of receiving less than carload freight in- 
discriminately at all stations at any time of the day, 
for all destinations, which has been followed since the 
early railroading, will be abolished. In its 
place there will be substituted a carefully devised plan 
whereby the acceptance and loading of freight in less 
than carload lots will be conducted according to a regu- 
larly established system, and such freight will be auto- 
concentrated into full loads at the point otf 


methods of 


ing improvement that 


days of 


matically 
shipment. 

This plan will include the inauguration 
or substantially “sailing dates’ on which 
from various points of origin to specified 
destinations; freight will be accepted on the proper 
shipping days only, and the cars will “sail” as specified. 

Particular stations will be designated at which freight 
will be exclusively received for specified destinations; 
freight for such points will be accepted at the stations 
named only. 

This system is to eliminate the delay incident to the 
rehandling of freight under the present methods ot 
consolidating small shipments into full carloads at trans- 
fer stations and will give the shipper quicker service 
than is possible under the old method. It will also con- 
serve the car supply by effecting better average loading 
than is possible under the transfer system; this will 
increase the cars available for commercial freight, as 
well as Government supplies. 


of shipping 
days cars 


will depart 


Dies for Piercing Single Radial Holes 
in Shells—A Correction 
By CHARLES DOESCHER 


I believe a correction should be made as regards my 
article on page 163, Vol. 46, for the reason that D shows 
a square bushing inserted in a die holder. This is a mis- 
take for which I am not to blame, as the sketch which 
I sent in not only showed a solid die, but also contained 
the brief wording, “solid or one-piece die.” 

Inserting a square bushing in a die or die holder of 
this type, as shown in the illustration referred to, is die- 
making practice for which I do not wish to be credited. ° 

The error noted is “on us.” However, the essential 
part of this drawing is the “trapdoor” and not the die 


itself Editor. 
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Saving Trucking Cost in a Large Plant 
3Y E. G. BAGGER 

The illustration shows a stand, fitted with two rollers, 
which is to be placed alongside each producing machine, 
sometimes one on each side of the workman. When the 
work comes to the machine the truck is backed up 
against this stand and the whole stack of full cases is 
pulled on top of the rollers, not lifted one by one. As 


- aut a 
a if 
“a il 


f 


THE ROLLER STAND 


the work is machined the workman places one case 
after another on top of the rollers on the other side 
of him. The finished work is removed in a similar man- 
ner. This saves handling each case twice. 

The rollers are simple to make, being of gas or water 
pipe with a bar of steel serving as a shaft. The stand, 
which should be about the same height as the truck, 1 
equally simple to make. 


Gripping Square Stock by the Corners 
By B. F. CLARK 


Mr. Holaday, on page 604, Vol. 46, shows a gage for 
setting square rods while milling off a section of one 
corner. In the hands of a skilled mechanic this gage 
will undoubtedly do the work in a fairly satisfactory 
manner, but used by an unskilled man, on a production 
of several hundred pieces, it would lead to errors that 


would affect the accuracy of the finished work. I as- 
sume that Mr. Holaday used an ordinary miller vise. 
While he gives no dimensions, his illustration shows 


that the corners of the square rods come slightly below 
the top of the vise jaws, which would allow the use 
of properly made V-blocks. 

Some time ago we had a similar job, except that the 
squares were so large that they could not be gripped 
in the vise at all. Nearly all miller vises are made of 
a good grade of cast iron, and the jaws are faced with 
steel wearing plates held in place by screws. As 
shown in the illustration, we planed up a piece of steel 





twice the length of the vise jaws and planed a V in 
the right position to hold the work. This strip was then 
cut in two, and in the center on one of the V’s a hole 
was drilled and a piece of }-in. drill rod driven in to 
form a stop, so that two pieces could be milled at one 
chucking, as shown. We used an end mill in the ver- 
tical attachment and set up the vise so that the cross- 
feed could be used, as our rods were too long to clear 
the column when the vise was set the other way. The 
pieces were put in, one from each side, up against the 
stop and the vise The other ends of the 
rods were supported on V-blocks made by bending up 
| x 2-in. steel and cutting a V in the top to act as 
a guide. 

These V-plates and rests could be made as quickly as 


tightened. 


some 


the gage in question and entirely eliminate the neces 





THE SPECIAL VISE 


JAWS 


sity of handling a gage every time the work is placed 
in the vise. We also thought it best to let the V’s carry 
all the load and so located them that the work would 
clear the bottom of the vise slightly when tightened up. 
Using this rig the pieces came all alike, and once prop- 
erly set up there was no gaging necessary for the oper- 
ator to bother with. 


Drafting Room Versus Shop 


By JOSEPH R. SHEPPARD 


I have read with interest the article and discussions 
on the strife between the drawing room and the shop; 
and I think that my experience may help to settie this 
as I have had very little trouble along 
as draftsman. 
that |! 
hence 


important matter, 
this line during my 10 years’ 

I believe that this is mainly 
have spent some years in the shop as 
I can size up a only the 
and appearance, but also from the shop man’s point of 
view. With this in mind, | habit to 
spend some time in the shop daily- a part of 


experience 
due to the fact 
a mechanie, 
job not from point of design 
have made it a 
usually 
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my own lunch hour—following my work personally 
through the pattern shop, foundry, machine shop and 
erecting shop and, in some instances, the final opera- 
tion of the machine in the customer’s plant. 

In opening a conversation with the mechanic, if he 
happens to be a patternmaker, I show some tact and 
confess my lack of knowledge of patternmaking in gen- 
eral. I usually become pretty well acquainted before 
many days pass and ask for any suggestions he may 
like to make. I try to make him feel that his sugges- 
tions are valuable, which in many cases they are, in 
a few months I am conversing intelligently with him, 
and arguing, good naturedly of course, as to the man- 
ner of molding such a piece and which part of the pat- 
tern is to be in the cope and which part in the drag, 
the method of making certain 
‘hanges that weuld save hours in his time on the pat- 


ilso core boxes and 
terns. These matters we thrash out together. 
'n displaying this attitude | am amply repaid; for if 


I make any mistake and fail to see it myself, which of- 
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ugh 
shop the error is called to my attention personally and 


fa 


ten happens, during » daily ex 


in almost every case caught ar a.tered before the pat- 
tern is made. 

This same policy I carry out in the foundry, smith, 
boiler and machine shops. In every case I m. ke al! the 
friends I can and assume 
instead of a know-it-all attitude. 

I might mention how I got around our boss black- 
smith, who is a gruff old fellow and gave very short 
answers until I mentioned the fact that my father was a 
blacksmith and that I used to visit the shop as 
This seemed to break the ice, and he began to 
father and his work; soon 


a sort of inquisitive manner 


boss 
a boy. 
ask me questions about iny 
we were exchanging experiences. 

Now, being a machinist, I make it very plain that I 
served my time in the shop, but also mention the fact 
that I left the shop as a young fellow and do not pre- 
tend to know the trade from beginning to end. No one 
ever does accomplish that, even if he spends a lifetime 
in the shop. I ask for suggestions, or sometimes make 
a suggestion myself in this manner: “Say, Bill, I never 
saw this tried and don’t know whether it would work; 
but I know you have been running a lathe for years, 
and I would like to know what you think of such and 
such a scheme.” Do you know, it usually happens that 
he tries it out that same day. 

Let us look at a simple illustration of what I am try- 
ing to set forth. We had a clamp nut that was always 
made as shown at A in the illustration, with a core on 
the drag side. This was criticized during one of our 


shop talks, and as a result the pattern was changed as 
shown at B. 
free, as can be plainly seen. 


The new way permits the pattern to draw 
In going through the 
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machine shop I saw a machinist trying to hold a similar 
nut in his chuck prior to facing, boring and threading, 
which was some job, due to the tapering side of the 
nut. I saw his difficulty, and now we make our rough 
castings as at C, which gives four flat straight surfaces 
to grip on. 

I could go on and cite many other instances of just 
such a nature, but I think I have shown the matter 
clearly. It is this attitude that I have tried to exem- 
plify throughout my daily experience with my fellow 
shopmates (as we all should be), working with one 
goal in view—to get out as good a job as possible with 
the least work and discomfort possible. 

I have had positions where the shop men would come 
and ask me to help them out with their troubles, be- 
cause I would not fuss and fume, but usually from 
my contact with the shop would find some simple way 
out of the difficulty. They would invariably reciprocate 
and do the same for me. And, do you know, the knowl- 
edge that 1 acquire in this manner is worth more than 
any study or reading that I do, and I do considerable 
of both, reading every technical paper that comes to 
my hand. 

I think this is the spirit of coéperation referred to in 
the latter part of the letter by F. G. Higbee, on page 
519, Vol. 46, and I have found that it always works to 
the satisfaction of both parties. 


A Ceuntershaft Drive Problem 
By J. LIMBRUNNER 

In reply to the request for a solution of the problem 
presented by H. D. Martindale, on page 484, Vol. 46, I 
submit the following as the probable cause of the belt 
climbing from one step to another, 
iicated in the illustration, the slack side of the 
. the operator's side; that is, the belt is sagging 
aw: from the 
When taking a heavy cut, , 4 Cor — 
the tignt side of the belt \ . 
will be in great tension 
suddenly, thus 
the slack side to sag, or 
drop, away from the pul- 
ley more than before; and 
the belt, therefore, would 
have a tendency to climb 
the next step. This con- 
dition may be aggravated 
by the edges of the dif- 


AS LI 
belt 


pulley. 


causing 


steps on the pul- L L\ 
leys being worn. An- = - taal 
other matter which is of ‘Sie TP? mh Vy 1 
importance is that the as - 
crown should be absolute- 
ly on the center of each 
step. At one time we had 
considerable trouble with 
a belt climbing on a cone 
pulley. Upon investigat- 
ing, we found that the crowns were not on the center of 
the various steps. The pulleys were taken down and the 
crowns re-turned so that they were central on each step, 
after which the pulleys were put back on the shafts— 
and the trouble was over. 


ferent 


mM 
yi! " 
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WRONG 


SLACK 
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While the drive as installed by Mr. Martindale is 
perhaps theoretically correct, it is by no means the 
ideal drive. To make the most efficient drive, the slack 
side of the belt should always be on top; for then, in- 
stead of the arc of contact being decreased by the belt 
sagging away from the pulley, it will rather be in- 
creased, because the belt will hug the pulley around a 
greater part of its circumference. The greater the dis- 
tance between the centers of the pulleys and the wider 
the belt, the heavier it will be: and the worse the con- 
dition will be if the belt is running so that its slack 
side is on the under side, as shown in the illustration. 


How Would You Do This Job? 


By F. P. TERRY 

We have a good number of tubes to bend as shown 
in the accompanying sketch. They are used for high- 
pressure tubular heaters and, when expanded into the 
header, must stand a test pressure of 300 lb. per sq.in. 
The tubes are 1} in. in diameter and about ,, in. thick. 


They are good-quality seamless tubes, the double length 


varying from 5 ft. 6 in. to 8 ft. 9 in. long. 
Can this operation be done without heating the 
tubes? If not, is more than one heat necessary? Is it 





JOB? 


DO THIS 


HOW WOULD You 


necessary to fill the tube before heating? If so, what 
should be used? And perhaps what is most important, 
what is the best appliance to use? 

We are doing this job, but not in a satisfactory man- 
ner. I am convinced that there is a better method. 
What is it? 


Form Boring the Nose of 6-In. Shells 
By G. M. STROMBECK 


After heating and closing in the nose on a 6-in. shell 
it is necessary to refinish the inside. A method for 
doing this accurately is shown in the accompanying 
illustration. The outside of the straight part of the 
shell is first turned to be exactly concentric and true 
with the inside before the nose is closed in. This affords 
a surface for chucking the shell so that the inside will 
run true. 

To refinish the inside of the shell, mount a bent bor- 
ing bar in a turret. This bar carries an arm that ex- 
tends below the shell and carries a roller directly below 
the tool. It is essential that this roller be exactly 
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below the tool and that the cutting edge of the tool be 
of the same radius as the roller. With these conditions 
it is easy to check up the relative positions of both by 
squaring up from the roller. 

The tool is guided by a cam groove in which the 
roller fits. In doing the work, put just enough tension 
on the turret clamp to permit the turret to turn without 
shake. Swing the bar around so that the tool will enter 
the hole and the roller enter the open end of the cam 
after which the form of the inside must of 
course conform to the cam. The only point that now 
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groove, 
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FORM BORING THE IN. SHELLS 
needs watching is that the bar does not rub against the 
outer edge of the hole. This is taken care of by the 
detachable radius rod or link, which is dropped onto a 
pin on the saddle cross-slide and another on the lathe 
bed. The path of the center of the turret is thus defin- 
itely determined and interference avoided. 

When the cut has been completed, the tool is removed 
from the finished surface by throwing forward the ec- 
centric pin on which the roller runs, which permits the 
rapid withdrawal of the tool. 


Keys Through Thin Bushings 
By H. E. 
Frobably most of the readers of tne American Ma- 
chinist have been up against the proposition of keying 
a wheel on a bushed shaft where the bushing is too thin 
to permit its being keywayed inside and outside, and 
two keys used. We have a rather heavy drive of this 
sort on some automatic gear cutters, where we some- 
times find it necessary to use cutters with 14-in. hole 
on a l}-in. arbor. The feed is heavy and the cut in- 
termittent when feeding in, until the cut reaches the 
width of the flute in the cutter. 
The way this is ordinarily done, and the first we 
tried, is shown in Fig. 1, using a deep key and split 
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bushing. Even with a close fit on the key and bushing 
the key would roll and pound out in two or three hours, 
resulting usually in a broken milling cutter and scored 
arbor. 

The foreman of the gear department wanted some 
bushings with solid keys made up, similar to Fig. 2. 
This is a rather expensive proposition to make accurate- 
ly with ordinary equipment. After some debate, we 
made up bushings and keys as shown in Fig. 3. The 


OOO 


FIG. FIG.2 FIG3 


THE DIFFERENT KEYS USED 
rings are turned up and split, and the keys shaped out 
and sawed to width from a bar of tool steel. The pro- 
jecting edge about 4 in. on each side of the key prevents 
any tendency to roll, and the keys stand up well under 
the drive. Can some one suggest a better way of doing 
this? The method shown in Fig. 3 can hardly be called 
an inexpensive way, although it is considerably cheaper 
than the bushing shown in Fig. 2. 


Adjustable Buffer and Ejector for 
Press Work 


By BURNETT MENKIN 


The illustration shows a device I have recently made 
for use in single- and double-acting dies for drawing 
through shells. These shells are from } to { in. in 
diameter and up to 
in. deep. They are —— 
made of soft iron stock S| 
from 0.007 to 0.025 in. 
thick. The plate A is 
secured under the press 
and has a hole in it for ; 
the pipe Z, fastened to . 
the plate D, which 
slides on the rods B F 
and C and is supported ne 
by the springs F. The 
tension of the springs 
is varied by the nuts 
G. The rods 7 are 
screwed into the plate 
A and carry the plate 
J, supported by springs 
and nuts in the same 
way as the plate D. A 
pipe K fits the pipe ZF 
and serves the 
purpose. For drawing 
shells, the tension nec- 
essary to make a 
smooth draw can be obtained either with E or K, 
The ad- 
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BUFFER AND EJECTOR 


or for heavier draws by the two combined. 
justment of the springs gives great flexibility. 
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Taper-Boring Attachment for 
Turret Lathe 
By C. C. BLoop 


In the manufacture of universal joints for automo- 
biles and motor trucks, many of the yoke hubs have 
taper holes bored in them. For several years we have 
machined these yokes on turret lathes. The need of a 
more suitable taper-boring attachment than that fur- 
nished by the makers of the lathes induced the writer 
to devise the one shown. Two of these attachments 
have been in almost constant use with splendid results 
for six years. 

The base A is bolted on the turret in the place of 
one of the regular toolholders. A wedge G controls the 
sliding piece B, in which the boring tool C is fastened. 
The slide B is held in place by the gibs D. The lever F 
is flat in section below the roller F, and its lower ex- 
tremity is fulcrumed on the upright web of the base A 
by a shoulder screw. Midway between the fulcrum and 


f 





TAPER-BORING ATTACHMENT 
the roller F it is pivotally connected to a boss on B, 
which projects through a suitable slot in the upright 
web of A. Through this construction, by pulling the 
lever FE back and forth, B is caused to slide across the 
face of A. This movement is controlled by the wedge 
G, which bears against the stationary roller H and the 
roller F mounted on the lever E. All slack between the 
rollers and the wedge is taken up by the spring J. The 
member G is bolted to the rod, the rear end of which 
is fastened to the swivel joint K. The part K is at- 
tached to an upright rod L, which in turn is attached to 
the rear end of the lathe. It is evident from the con- 
struction that the wedge G must be made just twice the 
taper of the hole that is to be bored. 

The operation is as follows: When the turret brings 
the boring attachment around to its working position, 
the rod, which when not in use is hung on a hook out 
of the way, is placed between the rollers H and F. To 
do this the operator pulls the end of the lever E toward 
him, which separates the rollers sufficiently to allow 
the wedge to drop into place. Then as the carriage feeds 
forward, the rollers gradually approach the thinner por- 
tion of the wedge, allowing the tool to travel inward 
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across the face of A, thus boring the hole to a taper 
corresponding to one-half of the taper of the wedge. 
If it is desired to use the tool for straight boring, the 
wedge is not used and the nuts M are tightened on the 
lug N to bring the tool to the desired position. 


Concealed Spring for Use on a 
Ratchet Pawl 
By GEORGE Woop 


The sketch shows a spiral spring that can be inclosed 
in a ratchet pawl. This arrangement is designed to 
supplant the ordinary method of allowing the pressure 
of a flat spring to actu- 
ate the pawl. As can 
be seen, the stud hole 
is counterbored the 
same diameter as the 
spring, and six small 
holes are drilled equi- 
distant in the circum- 
ference of the bottom 
of the counterbored 
hole. By inserting the 
end of the spring in 
the different holes, it is possible to regulate the live- 
liness of the pawl to any desired degree. 

In addition to its neatness this method has much to 
commend its use wherever such a pawl is needed. 





PAWL 


CONCEALED RATCHET 
SPRING 


Right-Angle Triangles 
By FRANK METZLER 
A short time ago the writer was pleased to see a solu- 
tion of angles arranged in very convenient form, as sub- 
mitted herewith. In some sections this method obtains 
quite generally in the shops, while in others the pro- 
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cess of tediously extracting the square root, with its 


attending chances of error, is almost exclusively in 
vogue. 
While the subject is one that has gone “through 


the mill” repeatedly, its appearance in the form shown 
was exceedingly pleasing to quite a number of us, and 
we thought it worthy of presentation. Employed at 
the bench, one does not have frequent occasion to ex- 
tract either square or cube root; and it frequently fol- 
lows that, when forced to its use, one questions the ac- 
curacy and considerable time is lost working out its 
proof. 

Problem 1. To find the angle 375 0.750 0.5. 
Refer to a table of natural sines, and you will find 0.5 
0.30°. 

Problems 2 and 3 are similarly secured; 375 0.6495 

577. Referring to a table of natural tangents, we 
find 0.577 0.30°; 0.6495 750 0.866. Referring 
to a table of cosines, we find 0.866 30°. The 
maining problems are pure multiplication and division 
without reference to tables. 

The process that generally obtains is illustrated for 
problem 4, as follows: 


led 
4 


re- 


750° 5625 
375° 1406 
0.4219 
6 x 6 = 36 0.6494 
6 X 20 = 120 + 4 X 4 = 496 4220,0000 
64 < 20 = 1280 + 9 X 9 = 11,601 oe 
649 X 20 = 12980 + 5 X 5 = 64,925 ra 
a 
496 
12400 
11601 
T9900 
64925 
Contrasted with this process, the submitted chart 


should be a relief to those who infrequently work out 
problems involving the use of the right-angle solution. 
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Congress and the Advisory Commission 


An Editorial 


MAN may have a library and yet be illiter- 

ate; a workman may own fine tools and yet 

be unskilled; Congress recognizes an Ad- 
visory Commission and yet is unadvised. The 
good that comes from books or tools or men de- 
pends entirely upon the intelligence displayed in 
using them. 


You manufacturers and shop owners know the 
market value of expert advice. It comes high. 
Imagine that to solve a complicated manufactur- 
ing problem you were able to call as consulting 
engineers Thomas A. Edison, Daniel Willard, 
Howard Coffin, Frank Scott, J. E. Otterson, Sam- 
uel Vauclain and Julius Rosenwald. Irrespective 
of the size of the bill that you would have to pay 
these gentlemen for their services (and it would 
be a big one, for they are big men), you would 
value their advice because of their success and 
practical experience. 

No private corporation on earth, however great 
its resources, could get together the array of ad- 
visory talent exemplified by the Advisory Com- 
mission of our Council of National Defense. 
These gentlemen, including those mentioned 
above, and numbering several hundred others of 
equal prominence and capability, have been asked 
to advise our Government on subjects with which 
they are intimately familiar. 

All these men work at the request of the Pres- 
ident. They work without compensation, and 
nearly all of them have let go of every personal 
activity in order to devote their time entirely to 
serving their country. They have given up home, 
amusements, social and family life, and buckled 
down to the hardest grind that any body of men 
ever attempted. They rise early and retire late, 
and the interim is packed full of strenuous and 
wearing activity. Many of these men are actu- 
ally shortening their lives—burning the candle at 
both ends—something that the hope of material 
gain could not induce them to do for a moment. 

For the privilege of doing their bit, these men 
have paid their own traveling expenses, hired 
their own offices, employed and paid the wages of 
their own clerks. For while these men came to 
Washington at Presidential invitation, seconded 
by Congress, no provision was made to defray the 
expense of their work in any way; and yet you 
have still to hear the first protest on this subject 
from any one of them. 








These men do not have their speeches and de- 
liberations franked broadcast over the country so 
that people may admire their oratory and accom- 
plishments. Their work is quietly and efficiently 
done in spite of the fact that they are limited to 
an advisory capacity only and have no power to 
carry out their own recommendations. But be- 
cause they are business men they accomplish re- 
sults without grandstand plays or fireworks. 
Here are some of the things they have done since 
March 1, 1917: 

They have mobilized the 262,000 miles of rail- 
road of this country for the Government defense. 

They have knit together the organizations of 
the telephone and telegraph companies to insure 
the Government the most rapid and efficient wire 
communication. 

They have procured for the United States 
Army and Navy 45,000,000 pounds of copper at 
less than one-half the current market price—sav- 
ing the Government thereby nearly $10,000,000. 

They have made similar savings in steel, zinc 
and aluminum. 

They have completed an inventory for military 
purposes of 27,000 American manufacturing 
plants. 

They have saved the Government millions of 
dollars by the proper coérdination of purchases 
through the agency of the General Munitions 
Board of the Council of National Defense. 





Handicapped as they have been through lack of 
authority, these men have through diplomacy, tact 
and ability taken the first step toward putting 
America’s war power above the level of a joke. 


Germany laughed to see our arsenals, shackled 
by the short-sightedness of Congress, unable up 
to within the last six months to turn out over one 
hundred rifles a day. It was no longer a joke, 
however, when the Advisory Commission of the 
Council of National Defense found means through 
private manufacturers to furnish all the rifles 
that will be needed. 


Germany laughed at our arsenal capacity of a 
few machine guns per week, due to absurdly in- 
sufficient appropriations by Congress, but Ger- 
many has stopped laughing since the Ordnance 
Department, through the efforts of the Advisory 
Commission, provided means through private 
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manufacturers for an unlimited supply of these 
essential weapons. 


rm) 
LJ 


Germany laughed when Congress passed a bill 
prohibiting the timing of operations in Govern- 
ment arsenals, crippling thereby the power of 
arsenal management and encouraging inefficiency. 


O 0 
Germany laughed when Congress only recently 
threw out the appropriation requested for the in- 
spection and care of gages—declaring that gages 
did not concern the conduct of war! This in spite 
of the fact that for over a year Canada has had 
an official gage-inspection department at Ottawa, 
having found the need of one through costly ex- 
perience. 


ro 
« 


Germany laughed when Congress, failing to 
realize the national importance of the develop- 
ment of the airplane, an American invention, 
neglected to protect and encourage it by Govern- 
ment subsidy. It was no longer a joke, however, 
when the Aircraft Production Board, a subcom- 
mittee of the Advisory Commission, formed the 
aircraft manufacturers of the United States into 
an association, brought together the Wright- 
Martin Air Craft Corporation and the Curtiss 
Aéroplane Company under a satisfactory patent 
agreement, evolved the training plan for aviators, 
started six schools for the preliminary training 
of aviator students, canvassed the airplane- 
production facilities of the United States, ar- 
ranged for the standardization of training types 
of machines and promulgated the demand for 
100,000 American airplanes to swoop down on 
Germany from the sky. 

3 


And now comes a move that will occasion Ger- 
many great merriment and consolation. Certain 
members of Congress who cannot conceive it pos- 
sible for men to serve their country without 
attempting to exploit it, have during the past few 
weeks been scheming to do away with the Advis- 
ory Commission of the Council of National De- 
fense. Instead of coming out squarely with their 
opinions like men, these politicians have quietly 
introduced into the Food Control Bill a paragraph 
that will prohibit “any person connected with the 
Government” from selling to it anything in which 
he has an interest. The members of the council 
are held to be “connected with the Government” 
and, representing as they do the great producers 
of the materials needed to win a war, the passage 
of this measure means either their resignation 
from the Council of National Defense or that the 
companies with which they are connected must 
refrain from accepting Government orders. 








Can any one conceive a move that would do 
more to strengthen our enemies than this latest 
example of Congressional imbecility? 

Either we must do away with the services of 
those men who, judging by their success and 
achievements, are best qualified to insure our own 
success and safety, or else we must strictly re- 
frain from making use of nine-tenths of the pro- 
ductive capacity of the United States—for fully 
nine-tenths of our industries are represented in 
the wonderful organization in the Council of 
National Defense. 


An attempt by certain Congressmen threaten- 
ing the complete destruction of this elaborately 
organized machinery—and without the slightest 
suggestion of replacing it, to say nothing of bet- 
tering it—looks suspiciously like a deliberate 
attempt to cripple America and aid Germany. 


To introduce this move in such a measure as 
the Food Bill is a flagrant insult to American in- 
telligence and an attempt to stab Uncle Sam in 
the back. It is bound to hurt us. If it passes, 
it will injure us beyond repair; if it does not 
pass, it will injure us anyway, because it will 
delay the Food Control Bill and give food specu- 
lators a new lease of life. The Kaiser, Von 
Bethmann-Hollweg and Dr. Dernberg could not 
themselves have concocted a better scheme! 

0 

Do these members of Congress who advocate 
the elimination of intelligent watchfulness over 
Uncle Sam’s pocketbook wish to go back to Span- 
ish War days of embalmed beef, defective sup- 
plies, camp cripples and country-wide scandals? 


Is it a studied attempt on the part of paid em- 
ployees of the people who average questionably in 
their attendance on public duties to impugn the 
patriotism and honesty of men who, without pay, 
work for America from 18 to 20 hours a day? 


It is quite conceivable that from a politician’s 
point of view it is not convenient to have business 
men who know their business advise and keep 
track of the expenditure of the billions in Uncle 
Sam’s safe. It is conceivable that politicians 
resent the growing activity in national affairs of 
men who are beyond the reach of petty graft or 
political patronage. But it is not conceivable 
that the American people can have in Washington 
a majority of legislators short-sighted enough to 
permit the successful furtherance of this in- 
trigue. The Council of National Defense, its 
Advisory Commission and subcommittees repre- 
sent the brains of industrial America. Use them, 
but don’t abuse them. 


- 
. 
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Threading Tool 


The Rivett Lathe and Grinder Co., Brighton, Boston, 
Mass., is now marketing the improved threading tool 
shown in the illustration. The device consists of a sub- 
base, base, eccentric cutter operating lever, 
clamping plate, micrometer stop, and other adjusting 


5] 


arbor, 


and operating details. 

The sub-base is mounted on the tool block of the lathe 
and secured by means of a hollow-head capscrew with a 
A second clamping bolt is used to secure the 
The cutter arbor is of hardened 


T-nut. 
base to the sub-base. 





THREAD-CUTTING TOOL 


tool steel, ground and lapped into position, and is conical 
in shape to allow for adjustment. The arbor is fitted 
to an adjustable steel bearing in the base. The latter 
has a micrometer stop, engaging a locking pawl on the 
operating lever, allowing readings of 0.0005 in. A 
square-head setscrew at the front of the base supports 
the operating tooth of the cutter and permits adjust- 
ment when the size is reduced by grinding. 

The operating lever is fitted to a squared portion of 
the cutter arbor and is held in position by a locking 
nut. A locking pawl, controlled by means of a com- 
pression spring, push rod and thumb pad, is fitted to 
this lever. The clamping plate is groove milled to coin- 
cide with a rib on the sub-base, the upper portion of 
which bears against the side of the base. 


Sandblast Room 


The illustrations show the “Humane” sandblast room 
being marketed by the American Foundry Equipment 
Co., 52 Vanderbilt Ave., New York City. When using 
this piece of apparatus the operator stands outside of 








OPERATING THE “HUMANE” SANDBLAST ROOM 

















FIG REAR VIEW OF THE SANDBLAST ROOM, SHOWING 


ROTARY TABLE 
the room, operating the hose nozzle through a slit, cov- 
ered with rubber flaps, at the front of the machine, as 
indicated in Fig. 1. 

The work may be seen at all times through the fine 
brass screen installed in the sloping portion of the top. 


Fig. 2 is the rear view, showing the rotary table. It 
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will be noticed that the parts to be sandblasted may be 


loaded onto the rear part of the table while the oper- 
ator is working on the castings on the front part. On 
completion of the sanding operation the table may again 
be rotated through 180 deg., bringing the new work in 
position to be operated upon and the finished work 
in a position for unloading. The machine is made with 
any size of table from 5 to 12 ft. in diameter and is 
made up singly or in multiple units, as desired. The 
pressure tank is located beneath the flooring, and elec- 
tric lights placed on the ceiling provide illumination. 


Quick-Action Chuck 


The quick-action chuck illustrated is for use where a 
number of drilling, reaming or tapping operations are 
performed on one machine and where the ability te 
change from one tool to another with little waste of time 
is an advantage. The mechanism is the product of the 
Quick Action Chuck Co., Grand Rapids, Mich. 

Only five pieces are used in the complete assembly; 
and the merit claimed for it is that, should a tool be- 
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‘TION AND EXTERIOR VIEWS OF THE 


QUICK-ACTION CHUCK 


CROSS-S Xt 


come set in the material being worked, all torque stress 
may be removed by raising the engaging collar of the 
chuck, which will immediately relieve the driving jaws 
and eliminate chance of tool breakage. The _ inter- 
changeable collets are removed or placed by simply 
raising the collar. All parts of the chuck are machined 
of crucible steel, and the body is equipped with a stand- 
ard taper shank. 


Westinghouse Oven Heater 


The Westinghouse Type C oven heater, made by the 
Westinghouse Electric and Manufacturing Co., East 
Pittsburgh, Penn., is designed especially for use in 
enameling or japanning ovens, but may be used in a 
large variety of applications where ovens are employed 
for a baking or drying process. 

The heating element consists of a ribbon wound on 
a number of fireclay bushings assembled on two steel 
tie-rods, between two pressed-steel end plates. The 


ends of the ribbon are secured to drop-forged steel ter- 
minals that are clamped to the steel tie-rods, the rods 
therefore becoming the terminals for the heaters. These 
rods are insulated from the end frames where they 
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pass through the frames, and the ends are threaded for 
bolting on the connectors. 

Connectors are made of { x 1-in. cold-rolled steel. A 
large number are made standard and may be supplied 
directly from stock along with the heater. Special con- 
nectors are furnished to meet the requirements. Cold- 
rolled recommended and may 


mounted directly above the heater 


steel busbars are be 


on insulators bolted 

















WESTINGHOUSE OVEN HEATER 


directly to the end frames. Connectors are secured 
to busbars by steel clamps. 

Hooks bolted to the flanged end plates are used for 
hanging the the usual 
work, which may be flat iron, angle or channel iron or 
pipework. Protecting screens may be attached directly 
to the flanged end plates, without any other means of 


support. 


heaters on supporting steel- 


Elgin Precision Bench Lathe 
The precision bench lathe here illustrated has been 
placed on the market by the Elgin Tool Works, Elgin, 
Ill. The lathe is very similar to the company’s No. 4, 
except that the construction 


is considerably heavier. 

















PRECISION BENCH LATHE 

The head and tailstocks fit the No. 4 bed and give a 
swing of 7} in. The collet capacity is { in., and the hole 
through the draw spindle will accommodate work of this 
The spindle and front bearings, which are made 


of tool steel, are hardened, ground and lapped, and the 


size. 
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rear bearing is of bronze. Sixty holes are bored in the 
rear flange of the pulley, which facilitates the indexing 
of work. Four larger holes are bored in the front 
flange to provide for locking the spindle while tighten- 
ing or loosening collets, thus overcoming the liability 
of the indexing feature being used as a stop. The tail 
spindle accommodates a No. 5 B. & S. taper. The at- 
tachments for the No. 4 lathe, such as slide rest, grind- 
ers, planers, milling attachments, etc., are adaptable to 
this lathe. 


“ Automatic ’’ Threading Lathes 
Two new types of threading lathes have recently been 
produced by the Automatic Machine Co., Bridgeport, 
Conn. The belt-drive type is illustrated in Figs. 1 and 

















FIG. 1. FRONT VIEW OF BELT-DRIVEN THREADING LATHE 

Swing over shears, 15 in swing over carriage, 6} in.; diam- 
eter of spindle cones, 9 and 12 in.; hole through spindle, 14 in. ; 
front spindle bearing, tapered, 22 to 3 in. by 4 in.; rear spindle 
bearing, 24 x 34; diameter of tailstock spindle, 2 in.; spindle cen- 
ters, No. 4 Morse taper; spindle nose threaded 23 x 6; lengths of 
bed, 6, 8, 12 and 16 ft.; respective distance between centers, 30, 
54, 102 and 150 inches 

















“1G REAR VIEW OF BELT-DRIVEN THREADING LATHE 


2. This machine is recommended for threading screws, 


worms and nuts with either single or multiple threads 
on diameters up to 1} in. and with pitches of three 
threads per inch or finer. It is fitted with a friction 
drive, which automatically controls the backshaft, en- 
abling the cutting tools to withdraw from the work 
without relief if this feature is required. Relief, how- 
ever, is recommended. Either forged tools or circular 
formed cutters may be used, as desired. The machine 
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will handle either right- or left-hand threads. The 13- 
in. all-geared-head type is illustrated in Figs. 3, 4 and 
5. The spindle of this machine is reversed at each end 

















FIG. 3 
Swing over shears, 


INCLOSED HEAD 13-INCH THREADING 
13 in. :; swing over carriage, 4} in 
pulley, 14 x 4} in.; hole through spindle, 14 in. ; 
ing, 34x5 in.; rear spindle bearing, 2, x44 in.; diameter of 
tailstock spindle, 2 in.; centers, Morse taper No. 4; spindle nose 
threaded 23 x6; lengths of bed, 6, 8, 12 and 16 ft.; respective 
distance between centers, 24, 48, 96 and 144 inches 


LATHE 


; driving 
front spindle bear- 

















FIG. 4. CARRIAGE AND TOOL SLIDES 


of the carriage or tool stroke by means of a positive- 
acting mechanism. Four changes of speed and reverse 
are provided. Fig. 4 illustrates the construction of the 

















FIG. 5. STEADY AND FOLLOW RESTS FOR 16-FT. LATHES 


carriage and tool slides, while Fig. 5 shows the steady 
and follow rests supplied on lathes 16 ft. in length. This 
machine is adapted for either internal or external 
threading operations. Right- or left-hand threads may 
be cut with equal facility and the change from one 
style to the other may be quickly made. 
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Gem 14-Inch Latne 


The Gem 14-in. engine lathe is now being manufac- 
tured by Richard H. Kiddle, Kinsman, Ohio. The bed is 
of the customary box-type construction and is built in 
sizes of from 4 to 10 ft., varying by steps of a foot. The 
headstock is ribbed under the cone and is provided 
with gear covers to insure safety. The tailstock is un- 
dercut to allow the compound top slide to be operated 
when swiveled, and a lever binder is used. 

The feed rack pinion may be freed by pushing a knob 
in the apron when screw-cutting work is being done, 











GEM 14-INCH LATHE 
Swing over carriage, 8} in.; cone diameters, 3} to 8,'y in.; 
belt, 2 in. wide; hole through spindle, 1, in.; front babbitt bear- 
ing, 12x33 in.; rear babbitt bearing, 1 "x3 in.; tail-spindle 
diameter, 1] in.; tapers, Morse No. 4; lead-screw diameter, 1 


in.; weight, 1200 pounds 


but may be left intact when so desired, as a locking 
device prevents the lead-screw nut and the lateral feed 
being engaged at the same time. Regular equipment 
includes steadyrest, large and small faceplates, screw 
gears and countershafts. 


Reliance Direct-Current Motors 


The Reliance Electric Engineering Co., 1044 Ivanhoe 
Road, Cleveland, Ohio, is now marketing a new line of 
heavy-duty electric motors for direct current. These 

















FULLY INCLOSED RELIANCE DIRECT-CURRENT MOTOR 
machines the company designates as type T motors, and 
they are made in the open, semi-inclosed and fully in- 
closed types, the latter form being shown in the illus- 


tration. The motors can be supplied for either constant 
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or adjustable speed and with or without slide rails. The 
frame is of cast steel, and substantial ribs protect the 
machined feet from breakage. The four poles are lam- 
inated and fastened to the frame by capscrews, while 
the commutating poles are of soft openhearth steel fast- 
ened in place by the same method. The field coils are 
wound on a form, taped with linen and muslin, dipped 
in insulating varnish, baked, and assembled with press- 
board spools. Commutating coils are of double cotton- 
covered wire. Babbitted cast-iron shells are used for 
bearings, and lubrication is secured by means of oil 
rings dipping into oil pockets. If desired, a split bear- 
ing can be furnished on the pulley end. 

The commutator is mounted on an extension of the 
armature spider, being forced on and held from rotating 
by a key. The capscrew method is employed for hold- 
ing the commutation segments, the screw heads being 
accessible from the outside. The brushes are of graph- 
itized carbon and of such size that the current density 
does not exceed 35 amp. per sq.in. The brush holders 
may be removed without taking the motor apart and 
can be moved in radially to compensate for commutator 
wear. The leads are brought out through an asbestos 
board between the frame and the end bracket, permit- 
ting the bracket to be readily removed. Starters of the 
panel, drum or automatic type are used. 


Harvard Polishing Machine 


The polishing and lapping machine here shown is 
built in two styles—with a No. 2 Morse taper in the 
spindle end as illustrated, or with spring chucks accom- 
modating work up to 4 in. in diameter. The machines, 
which can also be furnished with any special equipment 

















POLISHING AND LAPPING MACHINE 


required, are intended especially for toolroom use, the 
lapping of bushings and plug gages and other similar 
work. The Harvard Machine Co., Harvard Square, Cam- 
bridge, Mass., is the manufacturer. 


Change in the Firm of Lodge & 
Shipley 
Murray Shipley, whose biography appears in this 
week’s “‘Who’s Who,” has sold his interest in the Lodge 
& Shipley Machine Tool Co., Cincinnati, Ohio, to the 
Lodge heirs. It is understood that the active manage- 
ment of the concern will remain practically unchanged. 
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Though things are beginning to move in many direc- 
tions, it is not permissible to say much about some of 
them at the present time. Work is under way in sev- 
eral branches of munitions manufacture, and rifles, can- 
non and ammunition are already being made ‘“some- 
where in America.” Aircraft work is also under way. 
Inspectors are on the job in several factories, and we 
shall begin to have a flock of training machines coming 
along almost before we know it. Real quantity produc- 
tion has not yet started, but it is materializing as surely 
as our vast quantity of automobiles come out of their 
respective factories every day. 

The motor question is being pretty well threshed out, 
and the whole matter of complete planes will be solved 
in good time. It is to be regretted that we could not 
have been further prepared at the outset, but we are 
making up for lost time as rapidly as possible. As fast 
as we can train pilots we shall be able to send machines 
across to aid in putting out the eyes of the enemy. 
Some aviators have already reached the front, and while 
this is only a drop in the bucket it is at least a begin- 
ning; and all things have to start in a small way. 


STANDARD DESIGNS OF AIRPLANES 


In a short time we shall have standard designs for 
airplanes, and as there are more parts to them than 
appear on the surface, so to speak, it is quite possible 
that some of our smaller shops can make parts and so 
help to swell the grand total we must produce. While 
there are many parts made of wood, there are also a 
number of metal elements such as wing-strut sockets, 
braces, etc., not to mention such accessories as com- 
passes, drift indicators, inclinometers and the like. 

The question of struts and other wooden parts brings 
up the ever-present problem of dry rot and similar de- 
fects that are hidden in wood. A defective strut, which 
appeared to be perfectly good from all outward examin- 
ation, is said to have been responsible for Victor Carl- 
strom’s death not long ago. A strut gave way so that 
the wing crumpled up when he was straightening out 
after a dive, and left him practically helpless 2000 ft. 
in the air. And yet he kept his presence of mind and 
fought for control all the way down, never shutting off 
his motor until he was within 50 ft. of the ground, when 
he saw that all his efforts were in vain. By his death 
we lost the best high-speed pilot we have yet produced, 
and the lack of pilots of this kind is one thing that has 
delayed the development of the high-speed machines. 
Of course, they will be developed—must be developed— 


and when they are we shall find that we can build ma- 
chines that will be as fast as any that sail the air today. 


No nation has a monopoly of brains or mechanics, and 
another year will see more history made in air naviga- 
tion than we dream of at this time. 

We shall also see the development of many new con- 
struction features in the various parts of the machine. 
There is talk of hollow struts of laminated materials 
to prevent hidden defects, of the fuselage or body built 
in the same way as it is now being made in some cases, 
and of propellers made of different materials than at 
present. The scarcity of linen for wing covering is 
driving many to experiment with cotton, with very good 
results, and paper has even been suggested by those who 
are familiar with airplane requirements and know what 
can be done with strong papers. 


INCREASED PAY FOR NAVY 


Uncle Samuel has often been accused of being nig- 
gardly to his many employees. While this may be true 
in some cases, he is almost extravagantly generous when 
we compare the pay received by men in the United 
States army and navy with that of the soldiers and sail- 
rs of other nations. Not that any amount of money 
can ever pay a man for risking his life as a fighting 
man must do, but in comparison with other armies and 
navies our men are considerably better off. 

And now comes a new list of ratings for men in the 
navy that Secretary Daniels strongly urges for adop- 
tion. His recommendations are a further and much 
needed recognition of the mechanic as a factor in the 
making of modern war, and while the pay does not 
compare with some of the sums made in munition fac- 
tories during the past two years, it is along the right 
line, and includes “keep,”” as we used to say in the old 
apprentice days. 


First Class Second Class 
per Month per Month 

Eng en $45 $40 

Bla iths 65 50 

Cop iths 65 50 

Pat ikers 65 50 

Me s 65 50 

Cl pecial mechani 127 

Speci hank 80 

Machinist nates 45 

Water ler 45 

Ye r 1 un extra $10 per month for efficiency 


TRAINING ENGINEERS FOR MERCHANT SHIPS 


One of the difficulties of the shipping board will 
be to find competent engineers for merchant ships, as 
no less than 5000 additional engineers will be required 
within the next 18 months. The board will establish 
marine-engineering schools for training men who have 
an engineering foundation but who are not now quali- 
fied to pass the necessary examinations for receiving 
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papers. The terms will begin on July 20 at the Massa- may be permitted to give a few that were recently au- 
chusetts Institute of Technology, Cambridge, Mass.; thorized by the National Advisory Committee on Aéro- 
Stevens Institute, Hoboken, N. J.; Case School of Ap-  nautics in regard to the risk of aviation. These deal 
plied Science, Cleveland, Ohio; Armour Institute of with the mortality in the U. S. Army Service during the 
Technology, Chicago, Ill.; Washington University, Se- past nine years and refer to peace times entirely. Inci- 
attle, Wash., and Tulane University, New Orleans, La. dentally the data show how very slowly we have in- 
Each term will last one month, and the cost of tuition creased our flying corps, even in the face of tremendous 
will be paid by the shipping board. The Massachusetts increases by foreign countries. The figures given are 
Institute of Technology can put through classes of 150 only those in which officers and enlisted men of the 
students, while each of the others can handle about 35 regular army were involved, the mortality per cent. for 
in each class. Marine engineers of all grades, oilers each year being figured on the basis of the number ex- 
and water tenders are eligible for these classes. After posed to risk. These figures represent only those en- 
passing their examinations, the engineer students will gaged continuously in flying and do not take into ac- 
be given an opportunity for further training under ser- count the flights of passengers. 


vice conditions, until needed on the ships of the new STATEMENT OF MORTALITY IN U.S. ARMY AIR SERVICI 
merchant marine. No we ‘tain ed “ - eo is a a 
Along somewhat similar lines work has been begun Yew “ThE — — ual pe 
on a new training station for naval reserves at Cape 1908 3 i 33 33 
May, N. J., which will accommodate 2500 men in all. ta : 
This is on a farm owned by Henry Ford, who has leased 3} } 5 » Soa it : uu 
the ground to the Government for $1. There will be {3!} 4 pe 739 39,337 z 17.94 
twenty large barracks and dormitories as well as offi- io 45 4388 1.814 126,980 1 » 22 
cers’ quarters, power plant, laundry and hospital. 1917 to Apr. 28.110 9,306 4.716 353,700 
The navy is also taking over the grounds and build- The table not only shows that the occupation of fly- 


ings at Gulfport, Miss., originally built for the Missis- ing is much safer than is usually supposed, but it also 
sippi Centennial Exposition, which was postponed on’ gives an idea of the number of flights, the average 
account of the war. The area was tendered by the city duration of each flight and the total distance flown, 
as temporary training quarters, in a commendable spirit as well as the speed necessary to attain these figures. 
of helpfulness rather than in an attempt to hold up the It will be noticed that the rate of mortality steadily 
country for a high price in time of need, as has been’ increased up to 1913 (with the exception of the year 































evidenced in certain instances. 1908, when the work was entirely new), though it has 
While statistics are always open to suspicion, they are since decreased at a much more rapid rate 
about the only method we have of comparison, and so I FRED H. COLVIN. 
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ington Arms Co., Chester, Penn Willard Machine and Tool Co. to the Wil- ll. Angevine, Jr., secretary, 857 Genesee S 
‘ cde f : . ) lard Machine Tool Co G. Mattman is Hochester, N. } 
EL. A. Larson has been appointed assist- president and T. L. Bratten secretary and Superintendents’ and Foremen’s Club of 
ant comptroller of the American Locomotive treasurer. Cleveland Monthly meeting. third Satur 
: : : . F = = ine@elane tuilding Cleveland Ohio 
Cc. W. Tounsley has been appointed ad- z . . . H I ind Bu ’ 
vertising manager of the Vulcan Steel : Forthcoming Meeting: : Western Society of Engineer Chicago. 
Products Co., New York City Seseicéiiieieatienitiintiaaasieeetadinemeaiiielieaielitieeaiaedee: EON Regular meeting, first Wednesday 
=~ . as hee -lecte reside evening of each month, except July and 
tl F. 7 peer be —-= = “1 de - ~ - The twelfth annual exhibit of foundry August Di N Lavfield, secretary, 1785 
e »( . oe Ac e o., 0 on, 1 . 7 : 
Mass. to succeed the late 8. W. Winslow. 224 machine-shop equipment and go gt 7 Big tewrnediage ss eter 
Mass., Ss . ate + l ’ will be held under the LuUSpice of the 1 } > 
J. F. Cahill and R. M. Baer, formerly American Foundrymen’'s Association in the FI i mga ld soones Aerie. ae 
with the Modern Tool, Die and Machine Mechanics Building. Boston Ma : from an “ing T “ee secret r 35 Broadwa' 
Co., have formed a new company under Sept. 25 to 28, 1917. The officers of the ex- or” tien City’ : ne ee ee 
the name of the Franklin Die and Tool Co., hibit committee are: Pr sident J es Pero, sole ” ‘ 
Columbus, Ohio Missouri Malleable Iron Co., East St. Loyis, The Amerfean and Canadian engineers 
- : Ill.: viee president, Benjam D Fuller, and architects of Norwegian birth and de- 
Perry L. Haynes, chief of tool design for Westinghouse Electric and Manufacturing scent will hold an informal congress and 
the. Locomobile Co. of America, resigned on Co., Cleveland, Ohio secretar and treas- reunion at the Chicago Norske Klub, Logan 
June 30. having received a_  lieutenant’s urer, A. O. Backert, 12th and Chestnut Sts... Square, Chicago, Ill, Sept. 27 to 29, 1917 
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PTH LEE DODUNASU DAEHN WNDNEUEUUONET ENN CUNTUEUEETEUEEEE EEDA EAA 
SvUdH U4 nugnngUnA do uoneudusuvocasueqquanneengeereerngensnenecgndcvsqcoocococacaeeveesssseesesccgocssococcoaaen TTL QUUUOUUUUAAGSAAANNSAAUOUUUUUUULULY iy 
IRON AND STEEL MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named 
PIG IRON Qutation were current a follow at the points New York Cleveland Chicago 
ind dates indicated July 13.1917 July 13,1917 July 13,1917 
July 13, One Month One Tire ».00 2.00 $.50 
1917 Ago Year Ago ‘Toe calk +4 +44 $.75 
. 2 . e417 0 $40. 0 $14 =~ Openhearth spring steel 7.00 B25 8.00 @ 8.50 
No Southern Foundry, Birmingham +7 $40. $ ” Spring steel (crucible anal 
No. 2X Northern Foundry. Buffalo 9.00 $7.00 19.75 ysis) 8.00 11.25 12.00 
No. ~ Northern Foundry, Chicago 5.00 50.00 19.00 Ordinary earbon tool steel 
Bessemer, Pittsburgh 7 MD 19.95 21.95 base price j 14.00 13.00 15.00 
Basie. Pittsburgh 3.00 0.00 18.95 Special base cast st 18.00 "0.00 
No rp 4 Philadelphia 4.00 $6.75 19.75 ° 
No. 2, Valley 2.00 0.00 19.5 In bars 
— i 2 — A one rene oe +9 es : . 4 > a PIP E—tThe following discounts are for carload lots f.o.b. Pitts- 
basic aste ri sylvan 3 8d { : bs 
Gray forge. Pittsburgh 17.95 17 95 18.70 burgh basing card in effect May 1, 1917 
BUTT WELD 
Steel Iron 
STEEL SHAPES—The following base prices in cents per pound Inches Biack Galvanized Inches Biack Galvanized 
ire for structural shapes 3 in. by } in. and larger, and plates j in % , and % 4° 0; 15% % %& to 1% 380; 22% 
and heavier, from jobbers’ warehouse at the cities named 2 +6 31 14 * 
4 >» WELD 
New York— Cleveland— Chicago—, " as LAS ELI ii = 
One One One One ~ ’ t* 27% 1% 23% 8 % 
July 13,Month Year July13. Year July 13, Year 7'% to 6 +5 35M ¢ 1% a 1eF 
1917 Ago Ago 1917 Ago 1917 Ago . ; ty. Sp. 
Structural shapes ~. 623 5.00 3.25 $50 3.25 5.00 3.10 es 4 - a asa aoa 
Soft steel bars 5.00 $.75 3.30 ».00 3.25 £50 3.10 2 = orn wa 
Soft steel bar shapes. 5.00 $.75 825 $50 3.25 £50 $10 BUTT WELD EXTRA STRONG PLAIN ENDS 
Plates 9.00 8.00 +00 8.00 3.65 8.00 3.50 a ; and ‘ 38° "0% % to 1% 380% 23% 
i $3" 30 1, ¢ 
% to 1% 47 34 ho 
BAR IRON Prices in cents per pound at the places named are LAP WELD EXTRA STRONG PLAIN ENDS 
as follows : +0 84 1% 24 8% 
July 13. 1917 One Year Ago -% to 3 sll. Li, 30% 16% 
Pittsburgh, mill t.75 2.90 t% to 6 #2 30! : 3a 19 To 
Warehouse, New York t75 3.25 >% to t 34 22% 
Warehouse Clevelan £95 3.25 t% to 6 33% 21% 
Warehouse, Chicago £50 3.10 Note National Tube Co. quotes on basing card dated Apr. 1 
Stock discounts in cities named are as follows 
STEEL SHEETS—The following are the prices in cents per —New = es ~ Chic AZO — 
7 ra’ x Ol © citic ‘ ( ra a ra 
pound from jobber warehouse at tI named Black vanized Black vanized Black vanized 
a - ~ . % to 3 in. steel butt welded 38 oS Se 29 % 15% 38.8% 24.8% 
iia Cleveland —Chicago~ 34 to 6 in. steel lap welded 28 10% 36% 21% 42.8% 27.8% 
= - 2 9 a Malleable fittings. Class B and C, from New York stock seli at 5% 
a-S = = ~~. from list price. Cast iron, standard sizes, 27 and 5% 
, = ‘- = = 
S=3 sa ESk =e ES & METALS 
mae = or eel Om< Ord 3 : 
*No. ®8 black S75 1050 950 950 320 3 °0 MISCELLANEOUS METALS—Present and past New York 
*No "6 black 865 10.40 9.40 9.40 3.10 +10 quotation in cents per pound 
*Nos. °” and “4 black &.60 10.35 AB ) BD 3.05 tos July 13 One One Year 
Nos. 18 and 20 black &8.55 10.30) 9.30 $5 9.30 3.00 3.00 1917 Month Ago Ago 
No. 16 blue annealed. 9.10 10.°0 920 #45 8.70 38.70 3.60 Copper. electrolytic fcarload lots) 30.50 31.00 "7.00 
No. 14 blue annealed. 8.85 10.10 9.10 $35 960 3.60 9.60 3.50 Tin 63.00 61.00 38.75 
No. 1° blue annealed 8.65 10.05 05 $30 55 3.55 WAS 3.45 Lead 11.00 1.00 6.50 
No. 10 blue annealed. 8.25 10.00) 9.05 £°5 06 69:50 3.50 9.50 3.40 Spelter 9.00 9.25 9.00 
*No. 28 galvanived. .10.75 13.00 17.00 40 11.00 5.20 11.00 ».10 Thirc , ; ape a : ; es . 
*No 6 galvanized 1045 12.70 11.70 10 10:70 $90 10:70 : 80 *Third-quarter opper for spot copper the market price is 29c 
*No 24 galvanized 10.30 1° > 11.55 $95 10.55 $.75 10.55 $65 , : ST. LOUIS 
" 7. 2 37% 
*For corrugated sheet add "25 per 100 Ib Spelt 1343 4 25 850 * 


\t the places named, the following prices in cents per pound 
COLD DRAWN STEEL SHAFTING—From warehouse to con- Prevail 











: : New York———, —Cleveland—~ — Chic: 
umers requiring fair-sized lots, the following quotations hold — eee nicage—, 
July 13.1917 One Year Ago ~ - a a 
New York . List plus 25 List plus 20% - = he be . - hee 
Cleveland . List plus 10 List plus 20 =- 2s¢ See ese a= a 
Chicago ; List plus 10 List plus 10 pp SE< On_ F gee On< Rate Sd 
Copper sheets. base #2.00 42.00 7.50 42.00 37.50 42.00 37.50 
; Copper wire (carload 
DRILL ROD—Discounts from list price are as follows at th Brass pipe. bas 17.50 47.50 4650 46.00 45.00 47.00 45.00 
place named Brass sheets £5.00 £5.00 $4.50 38.00 4”.00 £3.00 38.00 
Extra Standard (case lots) 39.125 45.00 24.12% 39.50 27.00 39.00 25.50 
Ne _ ‘ ; Solder und 
ch LP in Ay - lots 39.50 39.50 37.50 39.00 33.00 39.00 38.00 
Chicago 45 sO Copper sheets quoted above hot rolled 16 oz cold rolled 14 oz and 
heavier, add 1« polished takes le. per sq.ft. extra for 20-in. widths and 
under ver 2O "ec 
SWEDISH (NORWAY) IRON—T! material per 100 Ib. sell BRASS RODS—tThe following quotations are for large lots, 
is follow mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
Julyyl3. 1917 One Year Ago for extras; 50 to be added to warehouse price for extras 
New York ... $14.00 $6.00 July 13, 1917 One Month Ago Six Months Ago 
Cleveland ‘ 1.30 6.30 Mill $47.00 $47.00 
Chicago i” .o0o > 75 New York $5.50 £5.50 $44.50 
Cleveland 38.00 $8.00 38.00 
In coils a vnivanece of 50k usually is charged “hi , or 
Note—Stock scarce generally Chicago $2.50 $2.50 0.00 
‘ ZINC SHEETS—The following prices in cents per pound pre- 
‘ vail 
WELDING MATERIAL (SWEDISH) Price are as follows Carload lots f.o.b. mill 19.00 
in cents per pound f.o.b. New York -In Casks——— ——Broken Lots—, 
i : : July 13 One July 13 One , 
} Welding Wire®* Cast-Iron Welding Rods 1917 Year Ago 1917 Year Ago 
} : - Ne york ° ” "750 ° ; “ep 
i me. i ms by 1° in. lons ioe a sao ao -oe a.or a on 
j No. 8 ind No. 10 » by 19 in. lor 14.00 Chicago | 5250 50.00 33 50 3100 
' 1% xX by 19 in lor 1°.00 * vu ad wer Jl 1. 
i No 1° ;' 21.00@30.00 % by “1 in. lon 17.00 AN TIMON Y—Chinese and Japanese brands in cents per pound 
1“ ro. 14 an | for 7 > ‘ 
' or spot delivery, duty paid 
N g *Snex Pelding yire : , : 7 , 
ae 2 Special Welding Wire ; July 13.1917 One Year Ago 
. “ 33.00 New York 17.00 14.00 
: 30.00 Cleveland "1.00 19.00 
*Very searce 38.00 Chicago 19.50 29 95 
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li Cooperation of Machine Builders with Woodworkers j 
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HE business of converting forest trees into the 

countless wood products that play so great a part 

in the drama of human progress affords a wonder- 
fully clearcut example of coéperation. On the one hand 
is that vast army of men who work with wood: Sawmill 
operators, wooden-goods manufacturers whose products 
range from toothpicks to period furniture, byproducts 
enthusiasts who turn out excelsior or bond paper as their 
particular conditions may dictate, and the scientists 
who blaze new trails for the others to travel toward 
wider usefulness—all these with their innumerable un- 
mentioned associates are enlisted in the forest-conquer- 
ing ranks. 

Standing solidly behind them, with its own far- 
reaching and many-sided organization of experimenters, 
builders and demonstrators, is the army of those who 
build machinery. In fact, the machine people often step 
out ahead of these others to point new methods, always 
with the equipment tried and in readiness. This is 
coéperation with a point to it, and the destinies of wood- 
workers are so mingled with and dependent upon those 
of the machine builders that one may well ask whether 
the latter are not chiefly responsible for the recent re- 
markable development of the woodworking industry as 
a whole. 

THE OLD-TIME PROCESS OF CUTTING TIMBER AND 

WORKING IT TO SHAPE 

Time was when your New England farmer, desiring 
to build a new front porch, hooked his horses to a sled 
and with the hired man drove through the snow to his 
back pasture, where the timber was plentiful. Hewing 
down enough trees for his needs, he hauled them to town 
and rolled the logs upon the ice of the mill-pond, to 
await spring. Later the millman turned his attention 
from grinding grist, switched his water-driven belt to 
the little circular-saw rig and worked the logs into slabs 
and boards, taking his toll from the latter. Finally, the 
farmer came for his lumber, hauled it home, and the 
transaction was done. Townspeople appropriated some 
of the slabs for fuel; the balance went into the river 
along with all the sawdust to dam the water and kill 
the trout. 

But times have changed until even the slabs and much 
of the sawdust are cherished as valuable. It is not that 
we love the trout more, but that our love of waste has 
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diminished; for the timber supply has waned in the old 
settled portions of our country until we are obliged to 
look to other regions for lumber, and coérdinatelv wit} 
this reduction of raw material has come the realization 
that our waste has been prodigicus. 

THE CARE OF DETAILS 

There seems to be a definite law governing human ac- 
tivities in the business world, which simmers down to 
the principle that the greater a business becomes the 
more searching becomes its regard for the little things. 
Take the packing industry: There is a working out of 
this principle down to the point of making butter and 
toilet soap from the remains of cattle and hogs. In the 
same way the lumberman who installs one of the great 
modern plants must bend all his energies toward meet- 
ing the-burden of miscellaneous overhead expenses by 
realizing upon items that his old-time predecessor 
would never have considered. And there is another con- 
trolling factor—the farther away our lumber supply is 
found the greater must be our transportation charges; 
so if we are to afford ourselves the benefits of using 
lumber, the manufacturers must reduce their actual 
costs to the lowest marks. Of course, the sawmill is 
but one step in the ultimate destiny of wood products, 
but it presents the machinery builder with a wonderfully 
fertile field and so is worthy of more than passing at- 
tention. 

Disregarding for the present any possibilities of 
aérial freight traffic, we may state that there are but 
four routes open to logs on their journey to the mill 
roads of dirt or rock or snow; railways; gravity de- 
vices, such as sluiceways and chutes; and watercourses. 
The two last mentioned are dependent upon peculiar 
conditions, such as exceedingly steep hills and favorable 
stretches of open water. Sluiceways and slides are 
very costly and of limited usefulness, while the floating 
of logs loose or in booms is wasteful and calls for man- 
ual labor rather than machines. Many of our timber 
trees are too heavy to float when green, and really a 
great number of the lighter softwoods will go to the 
bottom when water soaked. But road traffic lies well 
within the machine man’s domain. 

The trend of logging practice is toward the railroad, 
because the timber forever is receding into the far 
places where no wagon roads have been. Given good 
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earth roads or such snow-packed highways as the North 
woodsman knows, there is room for every motive power 
from ox to gasoline tractor; even the electric motor has 
been used on the West Coast. In Maine they have used 
steam tractors mounted upon spiked drivers, with sled 
runners forward, to haul long trains of log sleighs over 
the snow and ice trails. In Arkansas there are several 
steam tractors hauling logs over dirt roads for distances 
of several miles. Gasoline trucks are in wide use in 
California. But these few instances are almost negli- 
gible when compared with the staggering mileage of 
steel and wood railways that penetrate the forbidding 
hill and flat-land haunts of timber trees. No doubt, road 
traffic will increase as we evolve a system of forest con- 
servation; therein lies a field for the traction expert. 

Between the railroad and the timber is a gap that 
machinery can span, is spanning now wherever the trees 
stand thick enough to justify the expense of installa- 
tion and operation. Donkey engines reach out slender 
cables to pull great logs to track, rooting up earth and 
tearing away all young growth as they come. Tall 
masts, firmly guyed to stumps, and other masts formed 
from strong trees on distant slopes are united by aérial 
cableways over which steel bicycles trundle at the call 
of hauling lines, carrying clusters of logs across deep 
valleys to drop them within reach of steam loading ma- 
chines that stand upon the tracks. Heavy self-propel- 
ling cars with outstretching booms at both ends roll 
from place to place along the tracks, hauling in logs and 
running the lines back to timber by means of anchored 
sheaves that lead the cables around endless courses. 
Down in Louisiana, where rails must stop for the 
swamps, there are engines mounted upon scows, reach- 
ing out their relentless steel sinews to tow cypress and 
hardwoods through the water to the waiting loaders. 

The goal is cost reduction to the minimum; and as 
time goes on, human genius will devise machines that 
can operate in scattering stands of timber as econom- 
ically as they now handle the close-standing trees. Per- 
haps someone will invent a mechanical tree-felling de- 
vice that will further cut the cutting costs. Several 
have been tried already, but their greatest drawbacks 
so far have been that they do not work! 


A WORD FOR THE LUMBERMAN 


All the arguments and horrible examples to the con- 
trary considered, the lumberman is not a waster by 
choice. In the past he has left trees in the woods simply 
because he could not afford to haul them out. He has 
left knotty top-logs and high stumps. He had no use 
for the one and could not afford to pay the price of 
having the others lowered. Sawyers often refuse to 
bend their backs enough to cut low stumps unless they 
are paid for the additional drudgery. But of late the 
byproducts scouts have found profitable outlets for 
knotty logs, and the stumps have been lowered. So now 
the millmen bring in everything that will hold together, 
and give the refuse to the byproducts people. 


Two KINDS OF “Hocs” 


There are hogs and hogs. One kind operates upon 


cut-over timberland manufacturing pork, while another 
variety may be found in every well-regulated sawmill 
converting odds and ends of wood waste into shavings. 
The latter type belongs to the machine world and con- 
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tributes largely toward full utilization of wood. Ex- 
perimenters have found that paper can be made from 
practically every softwood, while naval stores, dyes and 
sundry chemical products have their own producers 
among the timber species. Even where there is no in- 
clination toward these highly technical processes the hog 
is valuable, for he makes fuel from coarse waste and 
thereby saves coal bills and gives the millman oppor- 
tunity to use this additional fuel for the production of 
salable power such as electricity. Add to the evolution 
of such equipment the development of machines that 
fashion short lengths of boards into products such as 
barbed-wire spools, boxes, door scrolls, wooden novelties 
and the like. It matters not whether these things are 
finished in the sawmills or by the woodworkers who buy 
the material in the roughg—the saving is real and the 
field is wide for the future. 


A Motto WorRTH WHILE 

Beyond the lowered costs of wood goods in the rough 
and beyond the fuller utilization of all of every log, 
there is a goal that can well be expressed by quoting a 
machinery advertisement recently placed in a lumber 
journal. “Increase the ratio of productive time.” There 
are many people working with wood, fashioning it into 
human utilities, who never saw the inside of a modern 
sawmill. Their problems are vital and common to all 
of us who buy and hire and produce, so perhaps it is 
well to venture into that broad realm of woodworkers in 
general. The cost of labor mounts week by week, or 
seems to do so at least. And because selling prices are 
prone to lag behind costs, this element of expensive 
labor must be met by increased output. One of the solu- 
tions is high-speed machinery. 

Take the matter of nailing baskets, a simple process 
and capable of being managed by hand with startling 
rapidity. In fact, a skilled man can nail or staple fifty 
4-qt. baskets in an hour. But here is a machine that 
can turn, hoop and staple 225 in the same length of time. 
The operator lays the stock upon a frame and merely 
watches the performance. Moldings and picture frames 
are common objects of everyday life and should be 
very easy affairs to shape, considering the rapidity with 
which other more elaborate forms of wood products are 
produced. But actually, moldings have been bad items 
to handle, because one piece requires the undivided at- 
tention of a great machine and cannot be hurried with- 
out ruining its glossy finish. At least, that has been 
the case until a recent development brought forth a ma- 
chine that can turn them out at the rate of 100 lin.ft. 
per min. Speed is the requirement under modern con- 
ditions; and as expenses go up, its importance will in- 
crease, 

But of course, speed must be subservient to quality, 
and one of the surest ways of keeping quality along with 
speed is to remove the chances of human error. Auto- 
matic feeds do this; for when machines are made to 
handle their own materials, the danger of lagging wits 
is removed. Consider match machines, or even the hurm- 
ble maker of cabbage crates. Here is a device tha‘ 
feeds itself with crate strips and stitches them with 
wire at the rate of 15,000 in 10 hours. Thereby is labor 
reduced, and with it the cost. 

But such machines require great power, and here 
enters another phase of the question, which calls for 
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electricity. In a large plant requiring numerous ma- 
chines for different processes or various products there 
will be great power waste unless the supply is flexible. 
Main-drive shafts eat up energy even when they turn 
over without load, and the difference between the con- 
sumption under half and full loads is not so great as 
mathematics would indicate. The solution appears to 
be in the installation of individual motors that take 
current only when the machines are in use. There are 
other advantages, such as cleanliness and safety. 

Loss of time and loss of power are about the most 
difficult to detect of all the manufacturer’s enemies, and 
their conquest should go hand in hand. All in all, the 
machine-building fraternity should find its work abund- 
ant and decidedly worth while as soon as the present 
universal tangle becomes once more a many-stranded 
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Device for Measuring Thread Gages 


By A. W. ROBERTS 


What manufacturer of threads has not been annoyed 
by the old, slow and somewhat inaccurate method of 
measuring thread gages with three wires? I certainly) 
was much worried by the diversity of measurements 
taken in this manner by different inspectors on the 
same gage. After considerable thought, the rather 
simple device illustrated herewith was evolved. It was 
comparatively inexpensive and has proved to be very 
useful for the operations for which it was made. 

It is made of a simple casting with a split hole bored 
in the top. A commercial micrometer head is set in 
the hole and held by a binding screw. A hardened, 
ground and lapped steel block is set into the base, the 
face of the block being set parallel to the face of the 
micrometer spindle. 

Two of the wires are laid on the face of the block, 
and on top of these the gage is placed. The third 
wire is placed between the top of the gage and the 
spindle of the micrometer. By slowly rolling the gage 
through this contact, a very good “feel” can be 
tained. Experience has shown that various inspectors 
will obtain the same reading, within very close limits, 
from the same gage. 

Measurements can be checked by using standard 
blocks or plugs (without the wires). A further check 
as to the accuracy of the wires can be made by using 
a standard plug between the wires. 
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The outlook is that wood 
will have its great day as soon as destruction gives way 
to reconstruction; and although we expect to find won- 
derful markets abroad, we shall find also seriously in- 
clined individuals associated together for the express 
purpose of beating us to those promising fields. 

There is much talk of a war after the war, and that 
brings us to the theme of this article, a sort of text com- 
ing at the wrong end of the preachment. The war after 


line of forward progress. 


the present conflict will mean two things to this coun- 
try: First, that we must go out after everything we 
desire and get it on our own merits; and more im- 
portant, that we must put our own house in order by 
eliminating waste, speeding up production to take care 
of increased costs, removing obsolete methods and co- 
operating all along the line. 














The greatest care should be taken to see that the 
wires are uniform in size, perfectly round and exact 
to a known diameter, any error in the size of 
the wires is multiplied by three in the result. The 
way to get accurate 
buy commercial 
sewing needles, lap them round 
and to a known size in sets of 
three, and cut off the tapered 
To prove the accuracy of 
a gage it is advisable to use 
three three 
The formula to be em- 
can be found in any 
machinists’ handbook. 
The device range of 
measurements from 0 to 2 in. 
The one illustrated 
from 2 to 8 in., while by using 
a l-in. block on top of the base 

WwEASURING measurements can be had from 
DEVICE 1 to 2 in., and with a 2-in. 
block from 0 to 1 inch. 

Since writing the above, it has occurred to me that 
two lapped prisms of a known height and of a suitable 
angle for the thread under inspection could be used in 
conjunction with the wires. It would also be necessary 
to have a flat lapped block the same thickness as the 
prisms are high. With these one could measure the 
outside diameter and single depth of thread of the gage. 
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Welding a Large Cast-Iron Spider 


BY J. D. 





- The size and shape of this spider 


work slow and difficult, on ac- 


SYNOPSIS 
made the repair 
count of the strains set up in the parts we lded. 
The 

F 


described clearly and wit 


a : ,o #f shiee . rere . 
wau the various troubles were overcome 1s 


h definite data. 





N INTERESTING application of the oxyacety- 

lene-welding process to the repair of a large cast- 

iron spider has recently been completed at the 
works of a large copper-nickel mining and smelting com- 
pany in Ontario. The job was somewhat larger than 
the ordinary and showed curious results from the origi- 
nal strains in the casting and the new strains imposed 
by the welding process. 

The spider was made up of two large semicircular 
castings weighing about four Bolted to- 
gether, they formed the support for the central shaft of 
This spider supporting the 


tons each. 
a Wedge roasting furnace. 
central shaft, which weighed about 25 tons, ran on six 
beveled tread rollers and was driven by a beveled pinion 
driving a large segmental master gear bolted to the 
periphery of the spider. The exact cause of the failure 
of this casting is a mystery, but it was probably a slight 
overload, a little more heat than usual and the strains 
in the casting, which will be referred to later. 

On one-half of the spider all five arms were broken, 
leaving the rim entirely free, and on the other half the 
two end arms were cracked through. On this half of 
the casting the outer rim spread from the two broken 
arms about 4 in. and bent upward. 

In Fig. 1 it will be noticed that the lower surface of 
the outer rim was machined to take the segmental tread 
plates and the master gear, and this machining caused a 
heavy strain to remain in the casting, due to the removal 
of the surface skin on one side only, and accounted for 
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FIG. 1. DETAILS OF SPIDER AND POSITION OF BREAKS 


the warping of the outer rim when the two end arms 
broke. 

On the half of the spider on which all five arms were 
broken, it was difficult to tell without a lot of checking 
up just what strains were released when the casting 
broke; but on the completion of the welding operation 
it was found that there had been a heavy bowing tend- 
ency producing a warped surface on the machined seat 
of the It was decided to 


tread ring and master gear. 


CUMMING 


weld the arm C of the casting that had all the arms 
broken, then B, A, D and E£E in that order. 

A furnace about 2 ft. square, of firebrick, was com- 
pleted by piling bricks loosely together and putting in 
some grates. This furnace was filled with charcoal, and 
compressed air furnished the draft. About 2 ft. of the 
rim and 1 ft. of the arm were heated about the brick 
to a good red heat. At first, the rim opened away from 
the arm, but on applying more heat to the outside of the 
rim it expanded back to a fairly close fit. This proce- 
dure was carried out with all seven breaks, and a proper 
expansion and a good fit were secured by judgment in 
Contrary to common prac- 
The sides of the break were 


the application of the heat. 
tice, no chipping was done. 
melted away by the heat of the torch forming a big V 
not quite through to the bottom of the break. The 





ASBESTOS SHEETS PLACED TO PROTECT OPERATOR 


FIG. 2 


reason for this was to make sure that the casting was 
in its proper position at the completion of the heating, 
a point it would be difficult to be certain of if the large 
amount of chipping required had been done previously. 

In addition, the welding torch brought the casting 
to a good working heat. While this was going on, the 
charcoal fire was dampered and sheets of asbestos were 
placed over the whole of the furnace to protect the 
operator, as shown in Fig. 2. The heating with the 
charcoal fire took 2 to 3 hours for each arm, and the 
melting away of the sides of the break, before welding, 


took another 13 hours, as a rule. 


EQUIPMENT USED 

The oxygen was provided in steel bottles containing 
125 cu.ft., purchased the manufacturers. The 
torch used was a 28-in. Oxweld welding torch with a No. 
12 tip, which is next to the largest made by the Oxweld. 
Acetylene Co. for ordinary commercial welding. The 
acetylene was produced by six Garrow portable acety- 
lene flare lights, Fig. 3, connected to a manifold lead- 
ing to a hydraulic back-pressure trap from which the 
gas was conducted to the torch by a hose. Three of 
hese lamps would have been sufficient; but in order to 
be assured of an ample supply of gas, six were used. 


from 


This made a flexible arrangement, allowing one or more 
lamps to be recharged while the others were supplying 
the stoppage unnecessary after the 


work was begun. 
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Each lamp holds about 9 Ib. of carbide and produces 
40 to 45 cu.ft. of acetylene. Three recharges were nec- 
essary during each shift, but as this takes only about 
2 min. per lamp, the helper was easily able to attend to it. 
In addition, a powerful light was available from one or 
more of the lamps fitted with reflectors when required. 
Cast-iron welding sticks, { in. round, were used, and on 
account of the intense heat of the torch the sticks were 
welded in pairs and the pairs welded together at the 
ends, making a long double welding stick. 

For flux, Oxweld ferro-flux was used, the end of the 
welding stick being dipped in it occasionally. From 
time to time a little common salt was thrown on the 
hot bath of molten iron. 

The welding was performed in the usual way by a 
careful building up of molten metal from the welding 
sticks to the required form of the original casting, to 
which considerable extra metal was added for reinfore- 
ing. Care was taken to remove all impurities and slag 
that formed during the welding process. A _ helper 
scraped off this matter while it was still molten, using 
a welding stick or bar of flat iron. An average of about 
6 hours was taken up in the welding proper. When the 
welding was completed, all the heated metal was care- 
fully covered over with charcoal, which was fired and 
allowed to smolder after being covered up closely with 
This fire burned out in about 12 hours, and 
3 wes allowed for thorough cooling at 


asbestos. 


another 12 hour 








SIX FLARE LIGHTS 


FIG BATTERY OF 


as slow a rate as possible. Great care was taken in the 
cooling to prevent chilling and the danger of cracking. 

One arm was welded each day; and when the job was 
completed and the two spiders assembled, it was found 
that the half with the two broken arms was perfect, ex- 
cept for the warping mentioned previously, which could 
not be controlled. In the other half of the casting, warp- 
ing took place and it was out of true, not being quite 
circular. This was due to the fact that all the arms 
were broken and to the consequent deformation result- 
ing from the release of the internal strains. As both the 
rim and the hub with the arms had altered their shape 
considerably, there was no guide as to the original exact 
dimensions. It was decided to weld it up as well as 
could be done and take care of these deformations by 
shimming, etc., rather than to try springing these heavy 
castings back to their original shape. The time and ma- 
terial consumed on each weld are shown in the table. 

In replacing the tread rings and master gear, it was 
found on leveling up that the machine seat was very 
much warped, being as much as #} in. out at one point, 
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and quite irregular, being up and down. The amount 
out of true was marked at different points around the 
circle; and the master gear and tread rings were put in 
place and bolted down with small shims, after which a 
mixture of zinc and tin was poured in, making a solid 
bearing for these parts. This method 
satisfactory and has saved the machining of this seat, 
which was out of the question on account of the size and 
location of the casting The time taken for the prepara- 
tion and welding proper was 10 days. Since a 
casting would have cost $1600 and entailed a delay of at 
least 10 weeks, the saving is evident. 


proved quite 


new 
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MATERIAI 


ARM 
USED 


AND AMOUNT Ol 


( 
¢ 
10O0 45( 
] 40 125 »6 
2 ) 100 4 
Db 5 6 150 ( 
4 


125 56 


iN eno 


t 
Y 


Totals, 21 20 4] 10 00 3,000 350 


= 


050 


of the job was as follows: 


Iper $91 99 
$3 04 $7 

] 
5) per vt 4) 48 
‘ i ] ¢ 
Total $285 88 


There few interesting points in connection 
with this job, one of which was the considerable saving 
effected by generating the acetylene in the portable 
Garrow lights. It will be noticed that somewhat 


acetylene was used than would have been the case with 


were &@ 


more 


the compressed gas, owing to the fact that the lights 
consumed some gas, and some carbide was wasted by 
being only partly consumed at the end of each shift. 
Assuming 43 cu.ft. of gas per pound of carbide, there 
was 4050 cu.ft. used, which cost to generate $14.40 

that is, 900 lb. of carbide at $1.55 per cwt. 
quantity of compressed gas would have cost $105.30, 


This same 


not including handling of the bottles, or a saving of 
$90.90 on this basis. Estimating that a minimum of 
2900 cu.ft. would have been required if compressed gas 
had been used, the saving still figures out at $59.55, or 
21 per cent. of the total cost of the job. 

These lamps are being largely selected for this pur- 
pose, and one lamp will carry a No. 8 Oxweld tip, two 
lamps a No. 10 Oxweld tip. As the gas can be gen- 
erated as long as the carbide holds out, there is none 
of the usual vexatious delay due to the fact that com- 
pressed acetylene cannot be shipped “express”; and 
with present freight shipments the delays in waiting 
for compressed gas to come from the manufacturers of- 
ten proves a very costly and annoying circumstance. 

The strength of the welds appears quite satisfactory, 
and they should be stronger than the original casting, 
owing to the amount of metal added for reinforcing. 
The amount of metal welded on was 350 Ib., and the 
amount of oxygen 3000 cu.ft. or 8.57 cu.ft. per Ib. of 
metal. This is somewhat higher than the allowance on 
the ordinary job and was due to the large amount of 
heat conducted away by the heavy casting. Each break 


averaged about 22 sq.in. in section and required about 


2.3 lb. of added metal per square inch of section, on ac- 
count of the reinforcing metal added to the weld. 
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From a Small-Shop Notebook 


By J. A. LUCAS 


Vol. 47, No. 4 


PMT 








(fill Tube with Abrasive and Cor 











DEVICES 


























July 26, 1917 AMERICAN MACHINIST 


in m PUCEUEREROGUREEAREREROGEEAERER GUTS OCERA ARS COUELAEEEECEOCUEREE ER OROOEEEEOREOREE TEER ER OREEEREEREODEEEOEREROOCCE EERE EO Cat EEE 










Odeennnnaendiagstdidiadlesind 





Bai) 


MILL GROOVES POUR BABBITT 








SQUARE CORNER LAP 























INCREASING THE DIAMETER OF A WORN LAP FOR LARGE LAPPING 





VETTE 








— = — 


Ee a — ————— 


ROUGH INTERNAL LAPPING DEVICES 





139 


hd 


TH 


wit 


TOUOOUCODEOEATAGEGEGEOEOSEOECEOUGEODIEOEUDAOOOROAOOOROGLODOSEOL’ Cotenatunenaneager 








SRAUAUHUOOONEUOEEAUSAO ERO ERCSEGAUEUOOERODEUGNUEDOOERCOEAUONUDEODEOURCERAEOGEADEOEGOEAUEEGESOOUURGEEEODEDGEOUEOCAOOGGORDEA OEE AORSEODOUOOREDERAEEEOOROOOUOEIORGEOEEDEOGECSEOEEO EOD OEEGEEUEUAOEEOEOOEESEROEUONS  RODEUDESOEROROGOEGEEOOEOEEOEROOOONEDRSONOREOEEAOREOROGEDOEOOECOEOON' OOUDOREDOEEOEAEOORS 





sonnet OUCEUEOEOEOEORO EEE EU EROOEUREEOOROECEOAORTEOEOEDESECECEDECEEEDEOEOEONOEDAOUCEOOUOOECOUEUEU EURO OURO DADO OOROtEOOOH HONS " 





We 





140 AMERICAN 





Vo:. 47, No. 4 


MACHINIST 


How To Appoint Agents for Belgium 
After the War 


By 0. KNOWLTON 





SYNOPSIS — Particulars are here given re- 
garding the former practice of German, English, 
American and other manufacturers in transacting 
business in Belgium, and definite suggestions are 
made in regard to future connection for handling 


machine tools in that country. 





HE question of agencies in Belgium after the war 
is a subject that should be closely studied by 
machine-tool manufacturers. It is my idea to give 
in this article some hints about placing such agencies. 
However, before coming to this point I wish to outline 
briefly the general situation in Belgium before the war, 
as regards the agencies of foreign manufacturers of 
machine tools. 

The largest import of machine tools into Belgium 
came from Germany. The greater number of the firms 
intrusted their exclusive right of sale for Belgium to 
dealers who paid for the goods outright and bore the 
responsibility of credits, etc., themselves; they also did 
the translation of catalogs and all the introductory work. 
Their profit ranged from 10 to 25 per cent., according 
to the difficulty they had in selling the machines or the 
risk involved. The selling part was left completely in 
the hands of the dealers. This system was very satis- 
factory all round, because it safeguarded the manufac- 
turers so long as they were dealing with reliable firms; 
and as the dealers usually knew their market well and 
how to deal with the customers, the bulk of the business 
was transacted in this way. The German manufacturers 
were usually paid within 30 days from the end of the 
month of invoice, no longer credits being necessary, ex- 
cept in a few special cases. 


GERMAN METHODS 


German manufacturers represented by 
commercial agents. The goods were invoiced direct to 
the customer, and the agent received a commission, the 
latter having no responsibility whatever. The commer- 
cial agents were mostly Germans with no particular 
knowledge of the machines they sold. The reputation of 
the firms usually brought about the business, and only 
where large orders were involved did the factory send 
out a practical man to help the agent to secure the busi- 
ness. An operator was also sent in case of trouble. 
Hardly any pioneer or introductory efforts were made. 
The manufacturers issued catalogs printed in French, 
and they were usually well prepared, giving every pos- 
sible detail of the machines. Altogether, the task was 
made pretty easy for the agents. This practice, how- 
ever, was not general and applied only to a limited num- 


Some were 


ber of firms. 

Certain transactions were direct between the 
Belgian consumers and the German manufacturers, but 
they were quite in the minority except in the case of 


made 


heavy machines. 


The American manufacturers, who came second in 
importance in the sale of machine tools in Belgium, 
dealt exclusively with dealers. The great mistake that 
most of the American firms made was intrusting their 
agencies to firms foreign to Belgium, whether German, 
Dutch, French or English. In consequence of this policy 
prices were considerably inflated on account of several 
establishments having to be kept up; firstly, the ex- 
penses of the head office had to be subscribed to and 
then those of the branches. 

English manufacturers also adopted this method to 
a large extent and were mostly represented by German 
dealers. A few orders for very heavy machines were 
dealt with direct or through agents established in Paris. 
As I have already pointed out in a previous article, 
Vol. 44, page 679, it will be necessary for the English 
and American manufacturers to appoint native agents 
in Belgium. As a confirmation of what I have said be- 
fore on this subject, I will mention that recently an 
association of French importers of machine tools has 
been formed in Paris, and the first step taken was to 
request the French government not to place any order 
for foreign machine tools except through French im- 
porters. This is exactly what has been expected for 
some time and should be well considered by any Ameri- 
can or English manufacturers who wish to do business 
in France after the war. The same course will be 
adopted in other countries. 


DEFINITE SUGGESTIONS 


I would suggest that the following lines be followed 
in appointing an agent for work in Belgium after the 
war: 

It will be very difficult for the foreign manufacturers 
to know exactly what is the financial condition of the 
consumers in Belgium. It is quite likely that consumers 
who had a sound financial reputation previous to the 
war may not be in the same position after hostilities 
have ceased. If for this reason alone, it therefore would 
seem that agencies should most certainly be given to 
a firm of merchants. While a machine-tool maker might 
receive every kind of information from a commission 
agent whom he had appointed, it must not be forgotten 
that such an agent takes no responsibility whatever. 
All his communications, while bona fide, incur responsi- 
bility upon the principals, who, not being in touch with 
the prospective customers, must rely entirely on the 
judgm_nt of their agent. This makes it imperative that 
the machi.:e-tool makers should give their agency to a 
firm of dealers who are of sound financial standing, and 
also natives of the country. 

In negoti.ting with the dealer the first point the 
manufacturers should consider is whether the dealer was 
established in Belgium in the machine-tool business be- 
fore the war. What was his reputation? What machines 
did he sell? What firms did he represent? Did he have 
showrooms and keep machines in stock? These are the 
the most important factors to be studied. 
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The second point is, Did the principals of the firm 
have a thorough knowledge of machine tools or did 
they employ salesmen with technical and practical 
knowledge? It is not essential for the principals of the 
firm to be practical men, so long as they know the busi- 
ness technically and are sound business men. 

The third consideration is that of financial backing. 
It should be ascertained whether the firm soliciting the 
agency is financially strong and can meet all emergen- 
cies. The agent should be able to take the burden of 
financial responsibility from the principals. This ques- 
tion will be of great importance after the war, when 
the conditions are bound to be quite different from what 
they were before. 


PREVIOUS CONNECTIONS 
It should also be ascertained whether the prospective 
agent specialized in machine tools before the war, or 


whether he handled any article in the engineering line. 
It stands to reason that firms selling supplies, transmis- 


HE’S ALL RIGHT 


sion articles, belting, oil, engines, agricultural machines, 
hardware, etc., cannot give all their attention to machine 
tools. 

Furthermore, it is preferable that the agent should 
be established’ in Brussels, which is the most central 
part of Belgium and also the seat of the metal exchange. 
This metal exchange is a gathering once a week of all 
the leading manufacturers of metal products in the 
country. It is patronized by the syndicate of Belgian 
metal manufacturers and is rather exclusive. Up till 
a few years before the war no foreigners were allowed 
to attend the metal exchange, and it is absolutely certain 
that after the war this condition will be resumed at once. 
The right to attend the metal exchange has always been 
considered in the trade as a great advantage; and if 
important orders in machine tools were not always 
placed direct at the exchange, it was a wonderful insti- 
tution for initiating business. The firms established in 
Brussels, moreover, had the advantage of having their 
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showrooms easy of access to the consumers from the 
provinces when they came to Brussels to attend the 
metal-exchange meeting. 

In appointing agents in Belgium, machine-tool makers 
should avoid negotiating with firms whose principals 


are foreigners. They should also take good care not to 
be represented by manufacturers of machine tools, as 
sooner or later they will find their machines copied. 
They should, furthermore, make provision in their 
contracts that the agent is not to represent manufac- 
turers of enemy countries. 

A delicate matter is whether firm of 
would be able to represent two competitive makes of 
tools. To my notion, this matter will have little im- 
portance during the first two or three years following 
peace, there will be such a rush for machine tools in 
Belgium and other countries which have been stripped 
of machines that some machine-too] makers will quickly 
get filled up with orders and will consequently have to 
handicap the sale of their agents, who might be alto- 


one dealers 
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gether out of the market. The question, however, would 
have to be adjusted promptly if the manufacturers did 
not get their full share of business from the said ter- 
ritories. 

It is generally admitted that, whatever may be the 
outcome of the war, Belgium will be restored to her in- 
dependence as before the war. It is impossible to con- 
ceive any other solution. However, although quite out 
of the question, let us for the sake of argument suppose 
that Germany should retain an economic lien on Bel- 
gium. In this case the situation for the American and 
English manufacturers would be the same as it was be- 
fore the war in Germany. A great many American and 
even a number of English makers of machine tools were 
doing business in Germany then. Therefore, I do not 
think that the political situation in any way need pre- 
vent manufacturers from preparing their agencies for 
Belgium now, and getting things in readiness for the 
trade that is bound to come for somebody. 
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It is impossible, however, as I have said before, to 
conceive any other solution than that of the complete 
restoration of Belgium to her former position; but in 
any case, from the above argument it would seem that 
there is no obstacle in the way of completing agencies 
for that territory at the present time. As a matter of 
fact, far from being unwise, I venture to think that it 
is most advisable that tentative arrangements 
should be made now, and for the following reasons: 

As English and American firms were repre- 
sented in Belgium by French and neutral dealers, it 
stands to reason that these manufacturers immediately 
after peace will have at the start an advantage over 
others who have not completed their arrangements; and 
as such dealers will have been able to order stock before 
the end of the war, they will be ready before any Bel- 
gian firm to start work in Belgium. To get the full 
benefit of the market, machine-tool makers must be 
ready to commence work at once when normal conditions 
have been resumed. Manufacturers must not lose sight 
of the fact that, at the end of the war, there will be a 
considerable number of machines in stock in England 
and France, and a number of these will find their way 


some 


some 


into Belgium. 

Another important reason for making arrangements 
soon is that all important manufacturers who have a 
reputation to keep up must discourage and avoid specu- 
lation by outsiders. There is no doubt that there was 
a great deal of speculation going on soon after the out- 
break of war, both in America and England. This may 
not have had any effect so far; but it may be disastrous 
after the war is over, because then all those who have 
been buying to a large extent will wish to get rid of 
their machines at the first opportunity. 


ANOTHER REASON FOR EARLY ARRANGEMENTS 


What, for instance, would there be to prevent specu- 
lators, who know that Belgium is an open territory, 
from dumping their surplus stock in Belgium at low 
prices? Manufacturers would have no possible means 
of preventing this, as the dealers would argue that they 
bought the machines for Belgium, knowing it was an 
open market. The confusion caused would be very 
great, and the new agents would be hit pretty badly, 
especially if they had been placing large orders with a 
view to obtaining the privilege of the agency. I have 
heard that at the present time several Belgian manufac- 
turers are buying machines in the United States, to be 
supplied after the war. If any trouble arises when the 
machines are set to work, the user will of course imme- 
diately apply to the new agent to help him out of his 
difficulties. If the agents are at all conscientious, they 
will assist the consumer; and consequently a most un- 
fair situation will be created for the former. 

Another factor that many manufacturers in England 
and the United States should not lose sight of is that 
recently in England an amalgamation of a number of 
machine-tool makers has been formed to deal specially 
with the trade on the Continent after the war. This 
association has already started work in an office in Lon- 
don and is covering the ground in France, Italy and 


Russia. Unless proper care is taken and arrangements 


are made soon, the association will have temporarily a 
considerable advantage over any other firm, as it in- 
tends making provision for Belgium as soon as there is 





Vol. 47, No. 4 


MACHINIST 


the slightest possibility of doing so—that is, if it has 
not been done already. 

I have given my views of such an association before, 
and I honestly believe that it is a very great mistake for 
manufacturers to be represented in any foreign country 
by a firm the principals of which are not natives of the 
territory covered. I think time will prove that I am 
right. 

For the various reasons given, it would seem advisable 
that the manufacturers of machine tools in England and 
America should take every precaution from now on and 
see that they are duly represented in Belgium as soon 
as peace is declared. Provision could be made, in con- 
tracts signed now, for any alteration or cancellation. 

In conclusion, I will say that all those who are de- 
sirous or expectant of reaping a good harvest from 
the Belgian market should undoubtedly start their sow- 
ing now. 


Universal Mandrel for Double-End 
Cutters 
By H. E. McCRAY 


We make and use hundreds of double-end boring tools, 
of the type shown in Fig. 1, for use in slotted boring 
bars. They are used, generally in pairs, for enlarging 
cored holes; a rougher and finisher are followed by a 
reamer for sizing. 

Made of high-speed steel, they give a very cheap and 
reliable boring tool. They are sawed to an approximate 
length, and the locating slot is milled. Then they are 
placed in the mandrel, shown in Fig. 2, and turned to 
grinding limits. The cutters are hardened, placed in the 
mandrel, circle-ground and backed off. 

The mandrel here described will accommodate, both 
for turning and grinding, cutters of the same thickness 
and of any diameter or width. The body is flanged and 
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FIG.1 Double-end Boring Tool,(High Speed) 
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FIG.2 A Universal Grinding Mandre! for Double-end Tools 
CUTTERS 





FIGS. 1 AND 2 MANDREL FOR 


slotted and drilled from one end through to the slot. 
The bushings B, of the proper outside diameter to en- 
gage the locating slot in the cutter, are slid up to the 
shoulder; the cutter is set in place, and the hollow-head 
setscrew S tightened against the tool-steel pin P, which 
forces the tool back against the bushing, squares it up 
and holds it securely in place. The mandrel and bush- 
ings are hardened and ground to size and are concentric. 

We have a pair of each size with slots from ,'; to 4 
in., rising by sixteenths. With an assortment of inex- 
pensive bushings they accommodate all sizes of tools 
from * to 8 in. in diameter. I have seen forty or fifty 
slotted mandrels made up to cover the same range of 
sizes; they did not retain their accuracy and were costly. 
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i By Frank A. Stanley 











SYNOPSIS —A number of useful methods and 
tools used in driving-rod, tire-turning, eccentric 
and other operations pertaining to railroad shops 
are reproduced in this article, which comes from 
the Southern Pacific shops at Sparks, Nevada. 





HE first illustration in this article shows a con- 
venient hand appliance for touching up and 
finishing the inner bearing surfaces of locomotive 
links while the work is held in a bench vise at an 
angle and in any position to suit the operator. Refer- 
ing to Fig. 1, it 
will be seen that 











the vanes they rotate the spindle and grinding wheel at 
high velocity. 

The machine weighs but a few pounds and is readily 
manipulated by means of a substantial knurled handle 
attached to the rear head of the casing. 

Overhauling of connecting and side rods always con- 
stitutes an important item in railroad-shop operations, 
and Fig. 2 shows some of the work of this character 
in the rod department of the Sparks shops. The ex- 
amples included in this view represent various types 
and sizes of such parts. 

Alongside the benches and trestles is located a shop- 
built hydraulic press, Fig. 3, for pressing brasses in 

and out and for 
other operations 





the appliance is 
a small air-driven 
grinder with 
spindle of suf- 
ficient length and 
wheel small 
enough to permit 
the workman to 
cover any point 
on the bearing 
surfaces of either 
the concave or 
convex member 
of the link. The 
driving members 
of the machine is 
afan-shaped 
wheel with curved 
blades that are 
perhaps 23 in. 
across the diame- 
ter by 2 in. wide, 
the vanes having 








of similar nature. 
This press is of 
the upright type, 
with 2 ft. or more 
clear opening be- 
tween base and 
ram when in up- 
permost position 
The capacity of 
the machine is 
thus sufficient to 
cover a wide 
range of work. 
The pump, as will 
be noticed, is at 
the right side of 
the columns, and 
its plunger is re 
ciprocated by 
means of an ec 
centric on the 
driving shaft 
across the top of 








a curved form to 
catch the air jet 
and an angular 
position of about 45 deg. relative to the axis of the 
spindle, so that as the air at 80 lb. pressure is admitted 
at the side of the casing and against the radial edges of 












the machine. This 
shaft is itself 


FIG. 1 A HANDY PNEUMATIC PORTABLE GUIDE FOR LOCOMOTIVE LINKS driven by the 


electric motor above the left side of the press. The 
slotter, in Fig. 4, is kept busy most of the time 
on rodwork. As here represented, it is engaged in 
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FIG. 2 


the operation of machining out the head of a heavy 
rod whose projecting outer end is supported upon a 
horse, as shown. The slotter tool is forged up as stiffly 
as feasible, and the cutting edge is ground to a form 
best adapted to enable the rod opening to be machined 
advantageously. 


The brass rings for eccentrics are machined in the 
manner indicated in Fig. 5, where a casting long 
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FIG. 5 HOW BORE AND TURN ECCENTRIC 


BUSHING 


THEY 
RINGS F 
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four 
after 
width. 


is shown held in the 
lathe while one ring 
off at the proper 


for several rings 
chuck of a 36-in. 
machined and cut 


enough 
jawed 
anotner 1s 


OVERHAULING CONNEC" 


rING- AND SIDE-RODS 

In this process the outside of the casting is rough- 
turned for a distance sufficient for the machining of 
one ring. The inside is then bored, the outer end faced 
as required, the outside turned to size, and the ring 
cut off. The boring tool is carried in a long stiff bar, 
shown in the toolholder on the lathe, and the same bar 
the turning tool, both outside and inside 


is used for 





FIG. 8 DETAILS OF TREAD FORMING TOOL 


tools being inserted cutters readily placed in the bar 

and adjusted quickly as required. 
The drivers of the Southern Pacific 

up to 84 in. or more in diameter, and this means that 


wheel lathes of big swing are required for tire finishing. 


locomotives run 

















FIG. 4 USING THE 





SLOTTER ON 


THE HEAD OF A HEAVY ROD 
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A pair of such drivers are shown in the lathe, in Fig. 
6, and at the side of the tailstock will be seen the double- 
hooked sling by which the work is picked up by the 
crane for placing between centers or for removing from 
the lathe. The frame of the sling is triangular in form, 
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the cutting is a heavy block of steel bolted to a seat 
on the 2x3-in. holder. The tools themselves are of 
Mushet steel 14 in. thick, with the body of the tool 
formed { in. or so lower than the actual cutting edge, 
so that the narrow ledge around the formed section of 
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FIG. 6. TURNING A DRIVERS 
with a clevis at the top for receiving the hook of the 
overhead traveling crane and with a single long link 
and hook at each of the lower two corners for 
pending the pair of wheels in balance. 

The character of the tools used for turning treads 
and flanges is best shown by Fig. 7, which represents 


sus- 

















ROD BRASSES 


PRESS FOR 


FIG. 3 A 


a pair of truck wheels in another big wheel lathe. The 
work is roughed out with hog-nose turning tools; then 
the treads and flanges are finished with broad-faced 
tools and forming tools like those shown in the cross- 
slide of the machine. A detail of one of the pair of 
forming tools is given in Fig. 8; and as there shown, 


se 


































FIG TURNING TREADS AND FLANGES 


the tool is readily ground off when sharpening, without 
having the entire upper face of the block dressed off. 
In turning steel tires here the usual practice is to 


take about in. depth of cut with the turning tools 
and ,*, in. feed per revolution, the speed of the work 
being 13 ft. per minute; , in. is left for finishing 


with the forming tools. In finishing the tread and 
flange with these tools the wheel is driven at a pe- 
ripheral speed of about 9 ft. per minute. 


ALLOWANCES IN BORING TIRES 


It may be of interest at this point to mention the 
allowances in tire boring for various sizes of wheels. 

The table of allowances covers tires for all wheels 
from 45 to 84 in. inclusive. 

Analysis of this table will show that the allowance 
for shrinking on the tires of different sizes, starting 
with 0.939 in. for the smallest, or 45-in. size, increases 


by practically 0.010 in. intermediate size up 


for each 
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to 73-in. wheels, where the shrinkage allowance becomes 
0.085 in., the increment of advance then becoming about 
half that between the smaller sizes and reaching in the 
case of the 84-in. drivers an amount equal to 0.105 in., 
or virtually 0.1 inch. 

Further data bearing upon the question of re-turning 
and replacing of driver and truck-wheel tires will be 


ALLOWANCES FOR TIRE TURNING 
Nominal Outside Diameter of Diameter to 
Diameter Wheel Center, Bore Tire, 
Inches Inches Inches 
45 38 37. 9603 374 
51 44 43. 9505 43g) 
55 48 47.9500 473 
57 50 49 9406 49) 
63 56 55 9308 5543 
69 62 6! 9209 ole 
73 66 65.9144 65% 
77 70 69 9078 6943 
79 72 71.9045 71# 
BI 74 73.9012 7343 
84 78 77 8947 77h 


presented in another article devoted especially to wheel 
and axle operations. 
OTHER WORK 

Not all work of a miscellaneous nature coming to the 
shops to be machined is as readily handled as the cast- 
ing in Fig. 9. While apparently of awkward form for 
holding on the table of the vertical mill, particularly 
because of its rocker-shaped lower surface, it is readily 
secured by resting it upon two wedge-shaped blocks 
that serve as a cradle, while four straps are used at 
the four corner openings to hold it fast during the 
boring operation. 

The truck in Fig. 10 is one of a number made in 
various forms for handling certain classes of work con- 


veniently. This particular truck is adapted especially 
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for picking up and moving about the shop such parts 
as axles, shafts of one kind or another and other mem- 
bers of similar character. In the form illustrated the 
truck is fitted with a long steel handle made in one 
piece with an extension at the rear of the axle for 
suspending a pair of tong-shaped jaws that correspond 
in dimensions with a similar pair of jaws hanging 





FIG. 10. A CART FOR HANDLING AXLES 


at the front of the axle. The proportions of these 
jaws are such as to admit shafts or axles of practically 
any size used about the plant, and work of any length 
may be moved with facility. The handle, it should 
be noticed, is sufficiently long to enable ample leverage 
to be applied for readily lifting heavy work from the 
floor; and the balancing of long lengths is of course 
made possible by the liberal center distance between 
the suspending jaws the construction of which is clearly 
shown in the illustration. These carts have proved to be 
very convenient for handling axles. 





The Engineering Council of the 
United Engineering Societies 


On June held the first meeting of the Engi- 
neering Council. This body is a department of the 
United Engineering Society and has recently come into 
being as a medium of coéperation among the four na- 
tional engineering societies. The function of the coun- 
cil may perhaps best be described by the following ex- 
tract from the by-laws of the United Engineering So- 
ciety: “The council may speak authoritatively for all 
member societies on all public questions of a common 
interest or concern to engineers.” 

The council is composed of twenty-four members, five 
being appointed by each of the four founder societies 
ind four by the United Engineering Society. Its pres- 
ent membership follows: 

American Society of Civil Engineers—J. F. Stevens 
(Charles Warren Hunt), George F. Swain, F. H. New- 
ell, Alexander C. Humphreys, F. D. Galloway; American 
Institute of Mining Engineers—P. N. Moore, S. J. Jen- 
nings, B. B. Lawrence, J. Parke Channing, Edwin Lud- 
low; American Society of Mechanical Engineers—lI. N. 
Hollis, Charles Whiting Baker, John H. Barr, A. M. 
Greene, Jr., D. S. Jacobus; American Institute of Elec- 


27 was 


trical Engineers—H. W. Buck, E. W. Rice, N. A. Carle, 
P. Junkersfeld, C. E. Skinner; United Engineering So- 
ciety—Clemens Herschel, B. B. Thayer, I. E. Moultrop, 
Calvert Townley. 

At the organization meeting held in the rooms of 
the American Society of Mechanical Engineers at 2:30 
p.m., June 27, the following officers were elected: Presi- 
dent, I. N. Hollis; vice presidents, H. W. Buck, George 
F. Swain; secretary, Calvert Townley; Executive Com- 
mittee, the four officers named, with J. Parke Channing 
and D. 8S. Jacobus. 

The council discussed at length ways and means by 
which the founder societies through the council] may 
be of use to the nation. The unanimous desire to help 
the Government in the prosecution of this war resulted 
in a resolution instructing the Executive Committee to 
coéperate with the Government in procuring the services 
of engineers, also the appointment of a committee of 
three, consisting of H. W. Buck, A. M. Greene, Jr., and 
Edmund B. Kirby, to consider the best means of utiliz- 
ing the inventive ability of members. : 

The secretary was instructed to inform all Govern- 
ment bureaus that might be interested in the organiza- 
tion of the Engineering Council and its desire to be 
of assistance. 
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Development of Pneumatic Hand Tools 


By GLENN 





SYNOPSIS — How an invention in one line led 
to the development of one of America’s great in- 
dustries, and in a line entirely dissimilar, is here 
described by one of the pioneers. 





N THE year 1877, a patent was granted to Samuel 

W. Dennis, of San Francisco, and a year later a 

patent to Dennis & Moreau, of the same place, both 
patents for dental plungers. 

After several years of experimenting, the device had 
been developed to the point where the inventors believed 
a public exhibition of the instrument would be to their 
benefit, and accordingly such an exhibition was given 
in San Francisco, in the early ’80s. 

Before describing the results of this exhibition, it 
would perhaps be well to refer briefly to the construction 
of the little device. It consisted of a body portion hav- 
ing a cylinder in which was designed to reciprocate a 
small piston, only } in. in diameter, controlled by a 
small valve moving transversely to the movement of the 
piston and carried thereby. The stroke of the piston 
was exceedingly short, and the blow was exceedingly 
powerful, even under the slight pressure—of from 5 to 
8 lb. to the sq.in.—of compressed air. 


THE EXHIBITION 


In the clinic held in San Francisco, the plugger was 
set in operation, and its hum was like that of a drove 
of bees. It was estimated that at least 10,000 blows 
per minute were made. On the first application of the 
instrument to the patient’s tooth, it was found to be 
too powerful for the purpose intended, and its action 
was so rapid that it could not be held in position. In- 
jury to the jaw of the patient being operated upon was 
the net result of the test. 

At the demonstration given, among those present was 
a gentleman from Vermont, who was heavily interested 
in marble quarries and in marble manufacturing. Pos- 
sessing true Yankee characteristics, he shrewdly fore- 
saw the possibilities of the instrument for cutting, 
dressing and.carving marble. 

Entering into negotiations with the owners of the 
patents, control was obtained, and the developing of the 
invention for use in marble was begun in Rutland, Vt. 
At this place various models of the “pneumatic tool,” 
as it was now termed, were constructed and tried on 
Vermont marble, which is soft and easily cut. The ma- 
chine seemed to work satisfactorily in a manner, but 
there was still something lacking to make it entirely suc- 
cessful. Finally, after repeated attempts, a tool was 
produced that the marble experts passed upon favorably. 
This machine was constructed of cast iron for a cylinder, 
with a steel piston { in. in diameter for fine or finishing 
work, and 1 in. in diameter for the heavier or rough- 
ing work. The stroke of this piston was exceedingly 
rapid, probably as high as 6000 per minute. 

The heavier tool would satisfactorily cut the marble, 
which was removed in pieces of considerable size, while 
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the small tool would smooth or dress the marble per- 
fectly, so there was necessity for but little finishing, 
in the way of rubbing, etc. In the finishing operation 
with the small tool, the marble was removed in the 
form of an almost impalpable powder. The tool de- 
pended for its rapid cutting ability on a great multipli 
city of short, light strokes in a brief period of time, 
so there was not the danger of stunning a stone that 
is present in the hand operation, where the blows are 
heavy and swung from the shoulder. In addition to this, 
a much sharper arris could be run, and there was no 
danger of breaking out or otherwise injuring a delicate 
piece of carving work or statuary. The tool would cut 
probably from two to three times as fast as would the 
ordinary workman by hand. This fact worked to the 
detriment of the tool, as the men were apprehensive 
that it would displace an appreciable percentage of their 
number, although this was afterward proved to be far 
from true, due to the fact that the cost of fine and 
carved work was materially reduced and the demand 
therefore greatly stimulated. 

A further objection to the tool was urged on the 
ground that it would produce paralysis. It is true that 
the extremely rapid reciprocation of the piston in the 
cylinder induced intense vibration of the tool in the 
hands of the workmen and produced a sensation similar 
to that of a galvanic battery, but so far as detrimental 
effect was concerned it was not present. The men, 
however, could not be persuaded of this fact. The ob 
jections of the workmen made the introduction of the 
tool extremely difficult, manufacturing facilities were 
crude, it was a new art in which the mechanics were 
unskilled, mistakes in manufacture were of frequent 
occurrence, breakages were a constant factor, and alto- 
gether the outlook was anything but bright. 


DIFFICULTIES AND DISAPPOINTMENTS 


The pneumatic tool is a machine that must be made 
with the greatest exactness, and the slightest variation 
will greatly affect its efficiency. Even in the present 
advanced state of the art of manufacturing this ex- 
tremely efficient tool, where jigs and gages are em- 
ployed and the work is to the thousandth of an inch or 
less in exactness, one tool will show a marked degree 
of efficiency over another of the same lot; and yet why 
this is so is unexplainable. 

Disappointed at the lack of success in marketing the 
machine and unable to prosecute its further introduction 
by reason of lack of capital, the owner of the patents 
sought their disposal in New York, in which city he 
met James S. MacCoy, who had recently reached that 
point from the West, where he had installed water- 
works at a considerable profit. Mr. MacCoy imme- 
diately saw the possibilities of the device and agreed 
to finance a company to manufacture and market the 


invention. It is proper here to give to Mr. MacCoy 


full credit for the initial, and more or less successful, 
commercial introduction of the pneumatic tool to the 
world. 

In 1884, Mr. MacCoy and business associates organ- 
ized the 


American Pneumatic Tool Co. and obtained 
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quarters. After installing machinery and engaging a 
small force of the obtainable, they 
started manufacture. 

The lines of the tool were redesigned, and some re- 
Efforts had been made at in- 
A new 


best mechanics 


finements were effected. 
troduction, when fire destroyed the entire plant. 
start was made, and the tools were successfully intro- 
duced in a number of the largest marble-manufacturing 
concerns in New York City. The great prejudice of the 
workmen was gradually reduced, and prospects for the 
future seemed promising. However, at this point it was 
found impossible to interest the small dealer and manu- 
facturer in the use of the machine. 


HEAVY ROYALTIES CHARGED 


The American Pneumatic Tool Co. had formulated a 
plan of royalty for the use of the tool, and this royalty 
involved the payment of $180 per annum. Aside from 
this exorbitant renta! charged on a machine costing, at 
that time, at the utmost not more than $20 to manu- 
facture, repair charges at a high rate were also added; 
and rental of the tool must be paid for whether it was 
in use or not. Rebates for non-use were not allowed, 
and the small manufacturer who did not have constant 
work for the machine felt that it would not be a paying 
investment. In addition, its merits were not realized; 
further, the introduction of an air-compressing plant 
was necessary, and at this time compressors were built 
mostly in the very large sizes for mining and tunneling 
work. At this period the stone manufacturer, as a rule, 
and especially those engaged in the monumental trade 
were of small means, and introduction was extremely 
slow under the almost prohibitive conditions imposed 
by the American company. 

In 1888, the company had progressed to the point 
where its income from rent of tools for stone use and 
for their repair amounted to about $6000 per annum, but 
the expense of manufacture and introduction amounted 
to several times this sum. Funds were low, and the 
company was very deeply in debt. The sale of stock 
was resorted to; but customers for it were few and far 
between, and the prices realized for it were exceedingly 
small. Mr. MacCoy, president and organizer of the com- 
pany, frequently came to its financial aid, and it was 
entirely due to his assistance that the company was able 
to continue in existence. 


PNEUMATIC TOOLS ON STONEWORK 


Among the largest users of the tool in the marble 
business was the firm of Batterson, See & Eisele, of 
which firm the senior member was extensively engaged 
in the manufacture of ornamental building and monu- 
mental granite. In noting the work of the tool on mar- 
ble, he thought it possible to adapt it for use on granite 
and entered into negotiations for the installation of a 
complete plant at his large granite monumental works 
at Westerly, R. I. As previously stated, the tools were 
constructed of a cast-iron cylinder with a detachable 
front end or nosepiece, also of cast iron, and these parts 
broke on the refractory granite after but a little use. 

They were strengthened, but the result was the 
same, and breakages were of such frequent occurrence 
that the shop was kept busy in making repairs and in 
supplying new tools, for which, of course, no charge 
Much valuable time and money were 


could be made. 
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lost, but the field could not be abandoned. The chances 
of success in the granite industry seemed remote. It 
was then proposed to employ steel in the cylinder and 
nose, and this was done, with the result that the tools 
stood up fairly well, and in addition it was possible to 
make them lighter and altogether less cumbersome. 

Attention was then given to the introduction of the 
tool for working granite, as it was proving highly suc- 
cessful for this purpose. Ninety average-size sunk 
monument letters could be cut per day as against 25 to 
30 by hand. The machine letters were deeper and 
sharper, and presented an altogether improved appear- 
ance over those of hand cut. This was also true of 
raised letters and carving. It was hard, however, to 
convince manufacturers of the tool’s practicability and 
adaptability for their work. The cry was always, “It 
may work all right on some granites, but it would not 
do for our stone.” They were also incredulous that 
the machine could do the work performed by hand. 

It was the practice of the American company to in- 
troduce the tool on trial for 30 days free of charge, 
to furnish and erect an air plant and also to supply an 
instructor without charge. There were always set- 
backs, and it was frequently necessary to retain the 
instructor at a given point for several months at a large 
per diem and expenses, in order that the worth of the 
tool might be proved, or the prejudice of the workmen 
overcome. If a plant was installed and then removed, 
every manufacturer in the neighborhood became skep- 
tical, and it was impossible to prevail upon another to 
permit an installation, even though it was on trial and 
without expense to him. 

Experiments were constantly being carried on in the 
shop, and new uses to which the tool might be put 
were thought out. It was believed that any work on 
which the hand hammer or mallet was then used could 
be better served by the pneumatic device, and an im- 
mense field for the tool opened to view from the pro- 
moters’ standpoint. 


BOILER AND FLUE WORK 


The calking of boilers and the beading of flues of the 
latter were suggested, and a tool for this purpose was 
then designed and built. The attempt was without 
any material success, owing to lack of power and vari- 
ous other defects. To increase the power of the tool, 
the piston diameter was enlarged without materially 
lengthening the piston stroke, and this so greatly in- 
creased the difficulty of holding and also set up such 
an intense vibration that the workmen flatly refused to 
run the machine, even under a subsidy of from 50c. to 
$1 per day. Further, there was still lack of power ex- 
cept on the kick, which caused one customer to remark 
that we ought to turn the machine around and run it 
backward. 

Continued effort and experiment finally resulted in 
the production of a tool that performed fairly satisfac- 
tory work; but the intense vibration was present, and 
the workmen were lamed for a considerable length of 
time by reason of the fact that a new set of muscies 
were brought into play. Strikes in boiler shops where 
introduction was attempted were frequent, and all im- 
aginable means were resorted to, to discredit the ham- 
mer and its work. In one shop it was necessary to 
protect the company’s instructor with an armed guard 
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However, the tool for boiler calking and flue beading 
was now, so far as the quality of its work was concerned, 
a practical success; but it was termed a “man killer,” 
and introduction was slow and costly. The machine was 
rented a: $300 per annum plus repairs; this arrange- 
ment proved objectionable and retarded the obtaining of 
a larger business in this line. 

By persistent and constant effort new customers were 
added; and in the year 1890 there were about one hun- 
dred concerns having the tool in use for boiler and tank 
work, netting rentals of approximately $36,000 per vear, 
which with the income from the stone field, now in- 
creased, brought the company about $60,000 per annum 
gross, out of which there was a small profit. 

The low cost of producing the tool and the relatively 
large amount at which it was rented naturally excited 
the cupidity of inventors and manufacturers, and nu- 
merous patents were applied for and granted in this line 
of invention. 

Albert J. Bates, of Joliet, [ll, obtained a patent on a 
tool for cutting granite and other stone and constructed 
a number of tools that were used by the convicts in the 
Illinois State Penitentiary—on contract granite work. 
The Bates tool was crudely constructed, but did its work 
fairly well and possessed a principle that promised good 
results. This patent coming to the notice of the Amer- 
ican Pneumatic Tool Co., it was negotiated for by the 
company and finally purchased at a nominal figure. 
While the patent was loosely drawn, it possessed on: 
claim that seemed to be substantial and that proved to 
be a serious stumbling block to other concerns desirous 
of entering the pneumatic-tool field. 

Among other inventors to enter the line of pneumatic 
tools was Daniel Drawbaugh, who had early invented a 
telephone and who for years contested the right of 
priority to this device with Bell, only to fail. The Draw- 
baugh tool did satisfactory work, and a number of New 
York capitalists organized a company for its manufac- 
ture and introduction to the market. They also pro- 
ceeded on the royalty basis; but their rental charge was 
reduced to one-half that of the American company, and 
serious inroads were made in the latter’s business. 


THE PATENT-LAW SUIT 


A patent-law suit was instituted against the Draw- 
baugh company and was vigorously contested. Large 
sums of money were spent for prominent patent counsel, 
patent experts, witnesses and other expenses. The case, 
on coming to trial, was decided in favor of the American 
Pneumatic Tool Co.; an appeal was taken to the higher 
court, which unanimously affirmed the decision of the 
court below, and the Drawbaugh company was forced 
to retire from the field. The patent litigation was based 
solely on the third claim of the Bates patent, which was 
declared valid and to be infringed. The other patents 
of the American company were weak and worthless, 
and sole reliance for protection against in- 
fringers had to be placed in the third claim of the Bates 
patent. 

The American company was now on the point of fail- 
ure, owing to large expenditures in patent litigation 
and decreased revenue due to inroads in its income by 
the Drawbaugh company. 

At an early period in the industry, the late Pierre 
Choteau, of St. Louis, had patented a small coal-mining 


alleged 








MACHINIST 149 
machine. The valve action of this apparatus seemea to 
promise well for a calking and chipping hammer. Mae 
chines for this purpose were accordingly constructed 
and placed in one or more of St. Louis’ boiler shops for 
test. These tools delivered a vicious blow; but they were 
extremely hard to control, were opposed by the work- 
men, were not serviceable in use and did not seem prac- 
ticable. The Choteau hammer lay dormant for several 
years and was finally taken up by a local manufacturer. 

In the early ’90’s the writer, who was secretary and 
sales manager of the American Pneumatic Tool Co., by 
chance met J. W. Duntley and in the course of conversa- 
tion referred to the device that we were marketing and 
entered into a detailed description of the tool and it: 
work. Mr. Duntley, who had been brought up in th: 
metal trade, immediately became very much interested 
He desired to know if we chipped metal and thought this 
an immense field, as it afterward proved to be. Ow 
tool, due to its short stroke, would not cut the metal, but 
simply had a pecking action, cutting in a short distance 
and then stalling. It is true that we could 
thin fin from cast iron, but the extremely rapid action 
of the tool caused such intense vibration that it 
not be held in place. I advised Mr. Duntley that we 
were endeavoring to perfect the tool for chipping, rivet- 
ing and general metalwork and that we were most anx- 
ious to do so at any early date, at which time he was 
desirous of connecting himself with us and handling the 
metal line. 


remove a 


could 


A NEW Too. INTRODUCID 


It was unfortunate for the writer and for the com- 
pany that the connection was not made then and there, 
for this conversation and the great interest aroused in 
Mr. Duntley were to lead directly and in the very near 
future to the introduction of a tool on the market which 
was to revolutionize the industry and also manufactu: 
ing methods. It was also to result in the formation o! 
a company that by its progressive, aggressive and up-to- 
date business methods was practically to control the 
business of the world in pneumatic-tool products. Mr 
Duntley, having in mind his with the 
writer and the wonderful possibilities of the pneumat 
tool, was probably ever watchful to gain an entrance into 
the field. At all events, he secured control of the Cho- 
teau hammer, and with his capital and that of such 
friends as he could interest, started the marketing of 
the tool. Their efforts were without avail. The ham- 
mers proved unsatisfactory for the work for which they 
intended. Mr. Duntley’s capital was soon 
hausted; and as he has told me in subsequent conversa 
tions, he did not know which way to twist or turn. 

Joseph Boyer, at that time owning a small machine 
shop in St. Louis, was manufacturing the Choteau ham 
mer and had had some experience in this line. In 1887, 
he had patented a hammer for chipping glass molds. 
It was indeed crude as compared with later Boyer prod- 
ucts to be given to the manufacturing interests of the 
world, but it seemed to serve his purpose on the mold 
proposition. Mr. Boyer apparently failed to appreciate 
the commercial value of a successful product in this 
line, for he was content to allow his invention to remain 
undeveloped and unintroduced. 

After Mr. Duntley’s failure with the Choteau ham 
mer, he remained undaunted. He was still as deter- 
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mined as ever to make a success of the pneumatic tool 
and to make a fortune. Mr. Boyer gave assurance that 
he could produce a machine that would meet all require- 
ments, and Mr. Duntley, even from his brief experience 
with the Choteau hammer, was confident that the prod- 
uct could be marketed. An agreement was accordingly 
entered into by which Mr. Boyer was to manufacture 
the tools and Mr. Duntley to sell them. Mr. Duntley 
was successful in raising a small amount of capital and 
immediately began a vigorous campaign of introduc- 
tion. His efforts were naturally directed to the cus- 
tomers of the American Pneumatic Tool Co., and as it 
was only necessary to disconnect our machine and at- 
tach his own to the hose pipe and give a complete and 
what was at all times a satisfactory demonstration, the 
sale of his machine and the removal of ours resulted. 

Mr. Duntley deemed the rental or royalty proposition 
a bad one and readily foresaw that only the largest con- 
cerns would enter into a contract for the rental of a 
small tool at $300 per year, and that the large concerns 
would only take the tools in very limited numbers. It 
was his idea to supply the many instead of the few, and 
to make the introduction of the tool universal. The ef- 
forts of the Chicago Pneumatic Tool Co. were also di- 
rected to the sale of hammers to the repair shops of 
railroads, where the work was of an intermittent char- 
acter and would not warrant the payment of a rental 
charge as exacted by the original company, but would 
warrant the purchase of a number of these machines. 

The business of the Chicago Pneumatic Tool Co. for 
the first year was small, amounting to approximately 
$8000; but the tool had proved itself in all ways accept- 
able, and in addition its price at outright sale was only 
that of five months’ rental of our machine. There was 
no comparison between the two hammers. We were so 
far outranked that we could not even sit up and take 
notice or recover from the shock of its disclosure to us. 


THE BOYER HAMMER 


The Boyer hammer was a radical departure from 
previous tools. It was provided with a handle by which 
it could be conveniently held and guided, and with a 
thumb-controlled throttle valve by which it might be 
started and stopped and its blow regulated. Its valve 
was simple, but extremely effective; but above all, Mr. 
Boyer realized that vibration was the one great draw- 
back to the general introduction of the hammer, as the 
workmen must be satisfied, and yet this vibration must 
be overcome at no sacrifice of power. In all hammers 
heretofore produced the stroke was very short, and in- 
power was obtained by enlarging the piston 
diameter, which resulted in marked increase in vibra- 
tion, the latter making the tool almost impossible to 
hold. Mr. Boyer believed that a slower, longer and 
consequently a heavier blow would solve the problem. 
He therefore increased the stroke of the piston from }} 
in. in the American hammer to 3 in. for the all-round 
hammer, and decreased the piston diameter from 14 to 
1,;y in. The result was a tool delivering a blow more 


creased 


like that of the hand hammer and capable of taking a 
heavy cut in boiler-plate or other metal at a high rate 
of speed, and with the vibration so reduced that the 
workmen preferred the pneumatic hammer to handwork 
and were as jealous of their own machine as is a man 
of his high-grade watch. 
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Tne business or the Chicago Pneumatic Tool Co., how- 
ever, was not without its vicissitudes, and principal 
among these was lack of capital. Funds were so low 
that at times it was necessary to borrow small sums 
to pay for expressage and other minor expenses; and 
as soon as a tool was sold, the bill was promptly dis- 
counted at the bank for what it would bring. In this 
way the company maintained its existence. To those 
who think that the success of the most meritorious of 
inventions comes with luxurious ease and that all that 
is necessary is to sit by and watch the dollars roll in, 
disabuse your minds. In most cases well-directed effort 
in another line will bring equally good results and very, 
very much less worry. 


LITIGATION AND THE RESULT 


The American Pneumatic Tool Co. began suit against 
the Chicago Pneumatic Tool Co. under the Bates patent, 
the third claim of which had already been declared 
valid by the court of last resort. This suit made intro- 
duction by the Chicago company doubly hard, but it 
went ahead in spite of this obstacle, furnishing bond to 
its customers where required. The case went to trial, 
and was decided in favor of the American Pneumatic 
Tool Co., and an appeal was taken. The higher court 
held in its decision that there was some doubt as to 
whether the third claim of the Bates patent, while valid, 
could be held to include the Boyer device and remanded 
the case to the lower court for additional evidence on 
this point. 

This evidence being taken, the case was reheard, and 
a decision in favor of the Chicago Pneumatic Tool Co. 
was rendered. The American company was now in a 
state of financial distress and had no funds with which 
to prosecute an appeal. It drifted in a desultory way 
and was finally wound up at a receiver’s sale. Its career 
thus ended, the field was clear to the Chicago company, 
and it progressed by leaps and bounds. It had many 
imitators, all following the lines of a small piston diam- 
eter and long stroke. It seemed impossible, however, 
for any of these tools to reach the Boyer standard of 
efficiency, coupled with ease of holding and general ab- 
sence of breakage or derangement of parts. The policy 
of the company was conciliatory toward the workmen, 
and they reciprocated by fair treatment of the hammer; 
and by their efforts and good will they greatly aided 
introduction and, when once introduced, in its 
sticking. What seemed at times to be prodigal expendi- 
tures for advertising, for attending conventions and 
otherwise promoting the introduction of the hammer 
were shown to be wise, and it is doubtful if any concern 
promoted the introduction of its goods more judiciously. 

The company was at all times watchful for anything 
new and promising well in the line of pneumatics and 
showed by its faith in the future of the business that 
confidence which begets success. Its absorption of other 
pneumatic interests was on a large scale and seemed 
These results, how- 


in its 


impossible of successful results. 
ever, followed. 

I understand that at the present time the Chicago 
Pneumatic Tool Co. operates eight large plants and 
maintains 25 branch offices in this country. In my time, 
one was hard enough to provide with funds. 

Thus from the simple dental plugger has resulted the 
calking and chipping hammer, the scaling hammer, the 

















July 26, 1917 AMERICAN 
pneumatic hand riveter, the sand rammer, the pneumatic 
hand rock drill, the stone cutting, carving and dressing 
machines. 

It is said by authorities that the construction of high 
buildings economically has been made possible by the 
hand riveter. An equal amount of saving is also found 
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in ship and bridge work and, in fact, in all structural 
work where riveting is necessary. What the manufac- 
turing industries of the world would do without this 
important time- and labor-saving device is hard to say, 
but many of the operations would doubtless be much 
more difficult than they are at present 


for Direct-Current 


Industrial Motors 


By A. G. 


Westinghouse 


Industrial Engineer 





SYNOPSIS — Characteristics of direct-current 
motors as regards control. General applications 
of both armature and field control. Faceplate, 
drum, multiple-switch and magnetic controllers 
are illustrated and their uses pointed out. 





HE rapid development of motor application in 

industrial work would have been impossible with- 

out a corresponding development of controllers 
and starters. The application of motors implies motion 
and the control thereof; industrial control, therefore, 
involves the starting and stopping of motors and con- 
trolling their speed. The function of an electric con 
troller is to provide a means of starting and controlling 
the speed of electric motors, to protect the motors and 
supply lines against heavy current and to protect the 
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FIG. 1. RELATIONS OF SPEED, TORQUE 
AND HORSEPOWER 
Shows horsepower lost in resistance when speed of 10-hp 
230-volt motor is reduced by armature control 
operators against mechanical and electric injury. In- 
dustrial controllers can be classified with respect to 
the characteristic of the motors controlled and with 


respect to the type of construction used. 


POPCKE 


Electric and Ma facturing Co. 


The history of the development of control apparatus 
is similar to that of othcr industrial developments 
At first, hand operation was used. Later, power- 
operated controllers were developed, power being sup- 
jlied principally by means of electric magnets, motors 
or compressed Thus, non-automatic, semi-auto 
matic and automatic controllers have 

To select controllers intelligently, a knowledge of their 
to the characteristics of 
The control 


air. 
resulted. 


functions and their relations 
the motors that they control is essential. 
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AND SPEED 


may be classified as follows, based on the characteristics 
of the motors: 

1. Shunt—constant speed or adjustable speed. 

2. Compound—varying speed. 

3. Series—varying speed. 

To start direct-current motors, resistance 
inserted in the armature circuit, first to 
starting current, thus protecting the motor and line; 
second, to limit the starting torque, thus protecting 
mechanically the machine operated. Exception to this 
is taken in czse of small direct-current 
than 4 hp. and also in case of the so-called self-starting 
direct-current motors that are designed to limit the 
starting current without the use of external resistance. 
This type of motor is frequently used in operating 


must be 


limit the 


motors smaller 
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pumps, where they are started from a remote point. 
In general applications the starting currents are limited 
to the Table I. 

There methods of adjusting the 
(1) By armature 
control, or the regulation of the voltage at the brushes 
with 


values shown in 


are two standard 


speed of direct-current motors: 


by means of an adjustable resistance in series 


the armature; (2) by field control, or the rezulation 
of the field strength by means of an adjustable re- 
sistance in the shunt field circuit. These two methods 
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current varies with the torque, the speed under arma- 
ture control depends upon the torque developed. 


rABLE I STARTING CURRENTS AND FULL-LOAD CURRENTS OIF 
DIRECT-CURRENT MOTORS—BASED ON 230VOLT MOTORS 
Starting Full-Load Starting Full-Load 
( nt ent Current Current, 
H pow Amp Amp Hor \ Amp Amp 
| 12 4 20 180 80 
2 24 8 25 225 100 
} 36 12 30 270 120 
) 45 20 40 360 160 
7 68 30 50 450 200 
) ”) 40 75 685 300 
15 135 60 100 900 400 




















Fig ‘ I t te-t e cont I kis } Toru tvpe conti er, 


impart to the 
motor and in the applications for which they are suit- 
Motors controlled by method 


vary widely in the characteristics they 
able, as will be shown. 
(1) operate as varying-speed motors; those controlled 
by method (2) are called adjustable-speed motors. 

is assumed 


should 


In this discussion of armature control it 


that the field strength remains constant, which 


ARIOUS CONTROLLERS 


front vie CON removed Fig 
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With constant torque the motor current is constant, 
of the controlling 
constant. Every 


any given adjustment re- 
the motor 


change in the controlling resistance produces a corre- 


and at 


sistance speed remains 


sponding change in the voltage drop in the resistance 
and likewise in the motor speed with constant torque. 
the proportional to the 


Since horsepower output is 


























FIGS. 6 TO 8 A FEW DIFFERENT TYPES OF STARTERS 
ig. Multiple-switch typ tarte Fig. 7—Contactor-type tarte! To start motor, operator closes the knife switch 
W) tl tarting current |} reduced to a predetermined vaiue, the iznetic contactor close throwing the motor on line voltage 
The resistance '" inted be ried the late inclosure. Fig. 3—'l of magnetk tarter furnished when remote control by push 
button is de 
be the case in practice. By armature control any product of the torque and the speed, the output must 
speed below that at full voltage can be obtained at vary with the speed if the torque remains constant. 


The motor speed is approximately 
The brush 
voltage is the difference between the voltage of the line 
and the the controlling 
The voltage drop in the resistance is the product of 
the which practically 
constant unless adjusted, and the current. 


reduced horsepower. 
proportional to the voltage at the brushes. 
resistance. 


voltage drop in 


resistance in ohms, remains 


Since this 


Therefore, at half-speed with armature control the 
motor output is only one-half that corresponding to the 
same torque at full speed, the other half of the energy 
taken from the line being converted into heat in the 
resistance. This method results in reduced efficiency. 

With varying torque and with any fixed portion of 
the armature controlling resistance in circuit, the motor 
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current, the voltage drop in resistance and therefore, 
the motor speed will vary also; that is, at a given 
resistance an increase in torque will cause a decrease 
of speed and vice versa, constituting a varying-speed 
motor. Constant reduced speeds with varying torque 
are impracticable by armature control. 

An example and reference to Fig. 1 will show graph- 
ically the relations just described. With full volt- 
age on the motor the relation between torque and 
speed is shown by the curve marked A (speed at 230 

















TO REVERSE MOTORS 


MAGNETIC CONTROLLERS 


FIG. 11. DRUM 
CONTROLLED 


SWITCH 
WITH 


USED 


The relation between horsepower and speed 
with full voltage on the motor is shown by of 
the curves. This shows that speed is nearly constant. 
If resistance is inserted in series with the armature 
to obtain one-half speed at full-load torque, the rela- 
tion between speed and torque is rep- 
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Armature control is also advantageous where opera- 
tion at reduced speeds is intermittent or where very 
little speed reduction is required, as with conveyors 


and hoists; it can also be used in some cases with 
plunger pumps and air compressors. 

For service requiring continuous operation with full- 
load torque at reduced speeds armature control is very 
inefficient. For varying torque service requiring con- 
stant speeds below normal this method of speed control 
is impracticable. For this reason armature control is 
not recommended for machine-tool service. 

With field control higher than 
obtainable. With constant voltage at the brushes the 


to the change in 


speeds normal are 


speed varies in inverse proportion 
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FIG. 9. PUSH BUTTONS ARRANGED FOR CONDUIT WIRING 
field magnetism—that is, the weaker the fiele current 
of the motor the higher its speed and vice versa (se¢ 
Fig. 2). With constant current the torque varies 











directly with the change in field magnetism, thus keep 
ing constant the horsepower output, 
tional to the product of the torque and the speed. 
field magnetism with the 
field current, though not always in a direct proportion. 

This system of control is simple, effective and efti- 
cient. It involves the 
line wires and the smallest possible amount of auxiliary 


W hich is propor 


The 


changes change of shunt 


use of a minimum number of 





resented by the curve marked C (one- 
half speed at full-load torque). No- 
tice the large increase in speed with 
small reduction in torque or horse- 
power. ‘The loss of power in resist- 
ance is also shown in this illustra- 
tion. Similar relations are shown 
when resistance is inserted in the 
armature to produce three-quarters 
full-load speed at full-load torque 
(curve B). The principal advantages 
of armature control are simplicity, ap- 
plicability to all direct-current motors, 
whether shunt, 
wound motors, and low speeds. Its dis- 





compound or series 
advantages for many services are poor 
speed regulation and low efficiency 
at reduced speeds. For 
which the torque either is constant 
or decreases with the speed armature 
control is practicable and often very 
desirable. Examples are the operation 
of fans, and centrifugal 
pumps. These require an unvarying 
torque at each speed, and with any given fan or blower 
yperating under usual conditions the horsepower varies 
nearly with the cube of the speed, making this control 
fairly economical. 


services in 


blowers 
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current handled by the controller is small, and the r 
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apparatus; as a rule, is can be installed for a given 
service at a lower cost than any other system. The 


sistors are of comparatively light construction. 
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From the standpoint of operation this method is par- 
ticularly satisfactory. With shunt motors the speed 
regulation at any given speed is good; that is, the speed 
remains practically constant at all loads within the 
motor capacity—a matter of special importance to the 
operation of machine tools and wherever constant speed 
with varying torque is desirable. 

With constant armature current the armature copper 
loss is constant, and the only variable losses are the 
field copper, iron and friction losses. The iron loss and 
field copper losses are highest at the minimum speeds, 
while the friction losses are highest at the maximum 
speeds. These losses, varying in this manner, ‘tend to 
keep the total loss constant, and therefore the efficiency 
remains approximately constant over the full speed 
range. 

All the foregoing types of direct-current motors are 
used either in nonreversing service or reversing service. 
In the case of reversing service two types of control are 
used. The motor is reversed by plugging—that is, re- 
versing the power applied while the motor is running— 
or is stopped by dynamic braking. 

Dynamic braking is accomplished by allowing a motor 
to be temporarily driven as a generator by its load. The 
mechanical energy in the moving machinery is converted 
into electrical energy and then into heat, which is dissi- 
pated in resistance. The result is that the speed of the 
motor is quickly retarded. The amount of braking ac- 
tion can be adjusted by varying the current flowing in 
the motor armature. 

A load exercising an active torque on the motor arma- 
ture cannot be brought to a full stop by this method, 
since with the decreasing armature speed the braking 


action also decreases. For final stopping, some form of 











OPERATING WITH 


CHARGER 


CONTROLLERS 
ON A FURNACE 


MAGNETIC 
MILL 


FIG. 12 
REVERSING 


mechanical brake that acts automatically is therefore 
necessary. 

The advantages of dynamic braking are the practical 
absence of all wear and tear on the apparatus, con- 
venience of application, and ease, accuracy and certainty 
of control. In dynamic braking with a properly selected 
motor, active deterioration is limited to the controller 
contacts, which can be arranged for quick, easy and in- 
expensive renewal. No special or additional apparatus is 
required for braking except the resistance, which can be 
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placed wherever convenient within a reasonable distance 
from the motor. The braking effect can be adjusted 
with great accuracy over a wide range by varying the 
armature current or the field strength by means of suit- 
able resistance. It is possible, as is done with electric 
railway locomotives, to return energy to the supply cir- 
cuit; but in industrial service the energy generated is 
usually dissipated by resistance. 

To insert resistance in the armature circuit of direct- 
current motors, a faceplate type rheostat is ordinarily 
used, Fig. 3. This 
type is also em- 
pioyed where speed 
below normal is de- 





sired by inserting 
resistance in the 
armature circuit. 
For use with ad- 


justable-speed mo- 
tors both armature 
and field control are 
often combined in 
one unit. This type 
of starter should be 
specified where a 
low-priced outfit is 
desired. Besides 
the low price, it is 

















FIGS. 13 AND 14 MILL-TYPE AND : 
PENDANT SWITCHES compact and is usu- 
Fig 13—Mill-type master’ switch. , 
Fig. 14—Combination of push buttons ally mounted (for 
used as pendant switch with reversing- motors of small and 
planer equipment , 
moderate sizes) 


with the resistor as a self-contained unit, as shown in 
Fig. 3. It is easy to mount on a wall or panel. The 
renewal of contacts and, therefore, repairs are inex- 
pensive. Protective features, such as low voltage and 
overload protection, can be easily applied. 

Low voltage protection is accomplished by the addi- 
tion of a device that will return the starter to the off 
position when the voltage fails or drops to 40 to 60 
per cent. of normal. It is necessary for an attendant 
to start the motor on return of voltage. This device, 
therefore, protects both operators and machinery against 
unforeseen starting. In general, all up‘odate starting 
rheostats are furnished with this protective feature. 
Overload protection, as the name implies, is a device that 
can be set to return the star‘er to the off position when 
the motor controlled is dangerously overloaded. In gen- 
eral, the faceplate type of starter, or controller, can be 
used where small currents are handled. Its disadvan- 
tages arise in applications where large currents above 
50 hp., 230 volts, must be handled and where rugged- 
ness is essential. This type of controller is rarely used 
where reversing service is required, or where the motor 
is started and stopped frequently. 

Drum controllers, Figs. 4 and 5, are of medium price. 
They are compact in construction, but with the excep- 
tion of the smallest sizes usually have the resistance 
separately mounted. As they increase in size, the power 
required to revolve the drum reaches a limit beyond 
which hand operation is possible, and the cost increases 
rapidly. They are easily arranged for reversing serv- 
ice and are therefore much used on motor-driven ma- 


chine tools. In addition to the advan‘ages of medium 
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price and compactness these controllers can be entirely 
inclosed and made dustproof, and even spray or gas 
proof. They are mechanically strong and simple to 
operate, and they can easily be mounted on the motor- 
driven machinery which they are to control, with the 
controller handle placed in the position most convenient 
to the operator, motion being transmitted to the con- 
troller by means of small transmission shafts and gears. 

In the case of lathes, for instance, the control handle 
can be located on the apron of the lathe and motion 
transmitted to the drum shaft through a splined shaft. 
These controllers are used where it is desired to reverse 
the motor. In case dynamic braking is desired braking 
connection can be made on the same drum. 


MULTIPLE-SWITCH TYPE 


A multiple-switch type of controller, Fig. 6, is built 
to handle a heavy current with long life of contacts. It 
is used for starting large motors, 50 to 75 hp. and 
larger. Low voltage and overload protection can be 
readily applied, and it is more “foolproof” than either 
the drum or faceplate type previously discussed. It is 
also more expensive and occupies considerably more 
space and is difficult to operate rapidly. This type is 
made for nonreversing service only. 

The type of control best suited to automatic opera- 
tion is the magnetic type. This consists of magnetically 
operated contactors mounted on slate panels, shown in 
the illustrations referred to in the following discussion. 
This control is the most flexible of all types. 

Fig. 7 shows the simplest type for starting a motor. 
It is started by closing the knife switch shown. Where 
a push button is desired for remote control, the form 
of starter seen in Fig. 8 is used. In this case pressing 
the start button closes the upper switch, the two lower 
switches shown producing automatic acceleration. Fig. 
9 illustrates the style of push button. In connection 
with push-button starting two general types of starters 
are supplied—those with low voltage release and those 
with low voltage protection. Starters provided with low 
voltage release are particularly adapted for fans, pumps, 
blowers and similar service, as when the voltage fails, 
the motor stops and upon return of voltage the starter 
automatically starts the motor. Starters provided with 
low voltage protection are arranged so that on failure 
of voltage the motor stops, and on the return of voltage 
the starter will not automatically start the motor until 
after the operator presses a push button or similar de- 
vice; they are designed particularly for use with motors 
operating woodworking machinery and machine tools, or 
similar service where danger might be involved should 
the motor start automatically upon return of voltage. 
A starter of the type shown in Fig. 7 has always low 
voltage release, whereas that shown in Fig. 8 may have 
low voltage release or low voltage protection; it is nec- 
essary for the purchaser to specify which one is desired. 

The controllers just described are for constant-speed 
nonreversing motors. For adjustable-speed motors the 
general form of controller is the same; a field rheostat 
with which to vary the field strength is supplied either 
on the same panel with the magnetic contactors or on a 
separate panel. Fig. 10 shows an installation of an ad- 
justable-speed controller mounted on the side of the mo- 
tor. In this case the field rheostat is mounted on the 
same panel with the contactor, so that it is within easy 
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reach of the operator. Notice also that little wiring is 
required between the motor and the controller. Where 
the contactor panel must be placed out of reach of the 
operator, it is best practice to specify that the field 
rheostat be mounted separately, so that it can be in- 
stalled within easy reach of the operator. 

Magnetic controllers for reversing motors are sup- 
plied in two ways. First the reversing connection on 
the motor is made by means of a hand-operated drum 
reverse switch; second, the reversing is accomplished 
by means of magnetic switches through the operation of 
a suitable master switch. The first method is generally 
adopted for machine tools. In this case a controller the 
same as that applied to a constant-speed motor is used, 
in conjunction with a switch, shown in Fig. 11. Mag- 
netically reversed controllers are preferable where a re- 
versing service is severe, as in the case of the majority 














SHOWING 


FIG. 15 REVERSING-PLANER 


INCLOSED MAGNETIC 


EQUIPMENT, 
CONTROLLER 


of steel-mill applications. Fig. 12 shows magnetic con- 
trollers on a furnace charger in a steel mill. These 
controllers are magnetically reversed, being controlled 
by a master switch, Fig. 13. 

For reversing service or where a sequence of opera- 
tions is desired, master switches are installed instead 
of push buttons, although push buttons are often se- 
lected for controlling several operations. Fig. 14 shows 
a pendant switch used in connection with a reversing- 
planer equipment, Fig. 15, the controller for which is 
magnetically operated. The control located at the right 
of this illustration shows how easily magnetic control- 
lers can be inclosed to meet safety-first requirements. 
A summary of advantages of magnetic controllers is: 

1. Design is flexible. 

2. Contacts and mechanical parts are durable. 

3. Contacts are renewed easily and cheaply. 

4. Entire units can be easily replaced. 

5. All parts can readily be inspected. 

6. Automatic features and safety devices can be in- 
corporated at minimum expense. 

7. Saving in amount of copper required for wiring; 
the controller can be placed near the motors. 

8. Automatic acceleration gives maximum protection 
to motors and the machinery driven. 

The disadvantages of this form of controller are its 
relatively high initial cost, comparatively large size and 
weight and complicated wiring on the back of the panel. 
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Machining Operations on a Stapling Machine 


SPECIAL CORRESPONDENCE 


The jig used in drilling the driver lever is illustrated 
in Fig. 4. The casting is forced against locating stops 





SYNOPSIS —Jn this article are shown some ae ie acai 1 Th sep eany 

f ; : »y the pin-headed screws A. 2 cover is then faste 

of the important manufacturing operations in P pi chy a “ ~ astened 
: . ; on down with the thumb-screw B, which is of interesting 

making a stapling machine. The tools, jigs and lesi It j iad with: » heel d 

: : ; design. is provided with a hz : > yhic 

fixtures are of modern design, and quick meth- ins “, a u ind e - one end, which 

P ° ° enabdies 1 Oo be quic 7 % ( *O Je r ¢ € Pd. 

ods of locating and holding the pieces are fol- ; : a > perated One 

ae -in. and two ,,-in. holes are then spot drilled and 
: reamed. 


The staple-forming slide is made from rectangular 
bar steel. The bar is first cut into the proper lengths to 
make the slides. One of these cut sections is then placed 
in the fixture, Fig. 5, and a | x 5-in. diameter saw is 
fed down to machine the end A. The fixture is then 
placed at an angle and the end sawed to form the 





HE stapling machine illustrated in Fig. 1 is made 
by the W. E. Ellis Co., Haverhill, Mass. One of 
its uses is to attach a steel spring on a shoe stiff- 
The wire to make the staple is 

The two parts to be 
Then the staple-driving tapered surface B. The slot C is also machined with a 


ner or arch support. 
‘arried on the reel, as shown. 
joined are placed on the anvil. 

slide immediately above the anvil is 
caused to descend, the wire being fed 
down by it. The machine in opera- 
tion feeds the wire through in two 
places, cuts it to the correct length 
and clinches both ends, thus forming 
the staple. The machine is belt 
driven, as may be observed in the il- 
lustration. The jig used in drilling 
the base is shown in Fig. 2. The 
surface of the casting to be drilled is 
first machined. The jig is held on the 
base by means of two hook bolts A, 
the hook ends fitting under the 
flange of the casting. The jig is lo- 
cated so that the two contours—jig 
and pad—on the base are in line. 
Three }-in. holes are then drilled. 
In Fig. 3 may be seen the jig used é 
in drilling the frame, which has 
been milled in a previous operation. 























FIGS. 4 TO 6 A JIG AND TWO MILLING OPERATIONS 


The casting is located against pins, Fig. 4—Jig for driver lever Fig. 5—First milling operation on slide Fig. 6—Second 
being held in position by setscrews. a eee ee 

The cover is afterward dropped down and is fastened by 23-in. diameter by }-in. milling cutter; the surfaces D 
the two thumb-screws shown. The following holes are and EF are machined with a 2} x }-in. milling cutter. 
then machined: Two 1li-in. and two }-in. spot drilled The fixture for the next milling operation is shown in 


\-in. drilled. This is Fig. 6. The slide is placed on locating pins and held in 


and reamed, three }-in. and six 
! 
The surface B is then 


ordinary shop practice and is done on a drilling machine. the fixture by the setscrews A. 























FIG. 1. STAPLING MACHINE FIG. 2. DRILL JIG FOR BASE FIG. 3. JIG FOR THE FRAME 
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machined with a spiral milling cut- 
ter 24-in. diameter and 3-in. face. 
This cutter operates at 67 r.p.m. with 
a feed of 0.011 in. per revolution. 
In Fig. 7 is illustrated the third mill- 
ing fixture. The slide is held in a 
vise fixture similar to that shown for 
the preceding operation. The sur- 7 
face A is machined, using a 23-in. 








diameter by j-in. milling cutter 
operating at 67 r.p.m. with a feed 
of 0.016 in. per revolution. The 
main drill jig used for the slide is 
shown in Fig. 8. The piece is dropped 
into the jig and forced against a 
locating pin by the knurled-head 
screw A. The cover is then dropped 
down and is fastened by ‘the thumb- 
screws B. Screws through the cover 
are tightened onto the slide and hold 
it securely in the jig. The following 




















holes are drilled: Two ‘j-in., six 
No. 42, two No. 13, one No. 10, seven 
No. 52, two No. 37 and two No. 31. 


Fig. 7—Third m ng « 


























FIGS. 10 TO 12. THREE MILLING OPERATIONS ON 
THE LEVER 
Fig. 10—First milling operation Fig. 11—Second milling opera- 
tion Fig. 12—Third milling operation 


FIGS TO 


Fig. 9 Dri jig for beveled 


The jig used in drilling the holes on the beveled sur- 
Fig. 9. 
located against a pin at the lower end and is held in 
position by the pin-headed screws A. The cover is fast- 
ened down by the thumb-screw, as shown. One No. 28 
hole and one No. 42 hole are then drilled. 


face of the slides is illustrated in The slide is 


MILLING THE FEED LEVER 

The first milling operation on the feed lever is per- 
formed with the casting in the position seen in Fig. 10. 
The lever is placed on pins 
block B by the setscrew C. 
outside of the lever are then milled. 
milling operation the lever is placed on the fixture in the 
The casting is put on the 
and a pin is inserted through the jig and the 


A and is secured against the 
The four surfaces on the 
For the second 


position shown in Fig. 11. 
stud A, 
hole B. The screw C is also tightened against the lever, 
to hold it securely against the cutting strains. Three 
surfaces are milled in this operation. The first and sec- 
ond milling operations are performed with a 73-in. in- 
serted-tooth cutter. 

For the third milling the lever is set on the stud A, 
Fig. 12, as before, but the pin B is slid into the second 
position, as shown. The slot C, £ in. wide by 1 in. 
deep, is then milled. 


MACHINING STAPLE-DRIVING SLIDE 


The method of turning the shank of the staple-driv- 
ing slide is illustrated in Fig. 13. The piece, which 
has been previously drilled and milled, is located by the 
pin A fitting into the machined hole. The slide is then 
forced against a stop pin by the knurled-head screw B. 
The purpose of the hook C is to prevent the pin from 
coming out during the machining operation. The shank 
D is made to fit the headstock spindle of the lathe. The 
shank of the slide is first machined; afterward, the end 
is countersunk with the tool £, which is held in the tur 
ret of the lathe. 

In Fig. 14 may be seen the jig for drilling the staple 
forming anvil lever, which has been previously milled 
on the end to the correct length. This jig, it will be 
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noticed, is arranged with a cam A, which, when turned 
with the handle forces the lever both into the block B 
and against a locating pin. The following holes are 
then machined: One };-in., one ,‘;-in., two No. 31, one 
No. 21 and one No. 4 drilled. This completes the opera- 
tion. The jig used in drilling the reel bracket is shown in 
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Factory Locations 


Coming just at this time, when preparations are 
being made in the various machine shops throughout 
the country to handle the excess of rush orders, the 
announcement from the Carlisle Chamber of Commerce, 

Carlisie, Penn., will interest many 





executives who are contemplating a 
branch of their plants in the eastern 
section of the United States. The 
Carlisle Chamber of Commerce an- 
nounces that it will coéperate finan- 
cially and otherwise with manufac- 
turers seeking to locate in its city, 





15 


vy 











and offers as special inducements: 
Free factory sites, electric power as 
low as 1,,c. per kw.-hr., a location 
in the Baltimore Freight Classifica- 
tion, an adequate supply of skilled 
machinists and the services of the 
Cumberland Valley R.R., which is a 
branch of the Pennsylvania R.R. sys- 
tem and the Philadelphia & Reading 








FIGS. 13 TO 15. A NUMBER OF JIGS Ry. Manufacturers interested should 

Fig. 13—Machining staple-driving slide Fig. 14—Jig for staple-forming anvil lever communicate directly with the 
Fig 5—Jig for reel bracket 8 ‘ cs ° 

Carlisle Chamber of Commerce, 

Fig. 15. The casting has been milled in a previous opera- where data are kept on file at all times regarding desir- 


The lever is slid into the jig, and the screw A 
is tightened down. The action of the screw forces the 
casting against the locating pads B. Two holes are then 
drilled % in., and one hole is spot drilled and reamed 
§ inch. 


tion. 


Cams for Small Automatic Machinery 


By G. E. HALL 


These proportions for cams have been used by the 
writer in designing wall-paper printing machinery and 
cigar machinery. The proportions work out nicely for 
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DIMENSIONS OF CAMS 


weight as 


any sort of small automatic machinery where 
well as strength is to be considered. 


able sites, local facilities and other information of use 
to the prospective manufacturer or shop man. 


Machining Data for Three-Inch 
Russian Shrapnel 


By J. R. VAN WyYcK 


Since the United States Government has decided to 
use a large number of Russian 3-in. shrapnel shells, 
the following data compiled from actual shop records 
will be of considerable value to prospective makers of 
these shells who wish reliable information on which to 
base their timesetting and handling methods. The table, 
showing the weight of the shells after each individual! 
operation, will also be found of great value. 


WEIGHT OF #IN. SHRAPNEL SHELL, TAKEN AFTER EACH 
OPERATION 
Operation No Weight Operation No Weight 
Lb Oz ib Oz 
0 12 104 28 8 
H 12 10 29 8 
2 12 9} 30 6 4) 
3 12 9} 7 
4 9 32 
5 . 71 33 
6 7 7} 34 
7 6 13} 35 8 5 
8 6 13 36 8 6} 
9 6 133 $7 12 8 
10 6 2} 38 12 x 
11 6 2} 39 12 144 
'2 6 ti 40 12 14} 
13 6 41 
14 5 12} 42 
15 5 12} 43 
16 5 7 45 13 7 
17 5 104 46 13 12 
18 5 9} 47 13 12} 
19 5 8} 48 13 12} 
20 5 8} 49 13 12 
21 5 8 50 13 12 
22 5 ~ 51 13 ilk 
23 5 8 52 13 I} 
24 4} 53 13 9} 
25 5 12) 54 13 9} 
26 5 12 6 13 9} 
27 5 12} 57 13 9} 
AIR EQUIPMENT 
Three-jaw universal chuck with double-acting cylinder, manufactured by 
Hannifin Manufacturing Co., Chicago, Ill, Air pressure, 90 Ib.; 10-in. cylinders 


for operations 6, 7, 41 to 44, 12, 21 and 51; 8 in. cylinders for operation 19 
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Details of Operations in the Manufacture of Three-Inch Russian 


Operation 
? 


“ 


Grinding butt 


Slotting 
Drilling centers 


Rough-turning 
Cutoff (open end) 


Bore nose and body (taper- 
bore) ‘ 
Bore powder chamber 


Heating furnace 
Drawing furnace 
Finish-turning 


Nose pressing 
Bore, ream and tap nose 


Grinding nose 
Grinding body 
Grinding bourtelet 
Base turning 
Cutoff butt 
Grinding bottom 
Undercutting 
Knurling 

Groove and radius 


Sandblast poe chamber 
Cleaning shell of sand 
Heating copper band 


Bumping copper band on 
sane eeeseces 

Pressing copper band in base 
side of undercut 

Pressing copper band in nose 
side of undercut 

Lead, drive and press fuse 
tube in diaphragm 

Expand and flare fuse tube 


Paint, place rod and press 
diaphragm in place 

Melting lead aan antimony 
and casting into slugs 

Heating and pressing slugs 
into cable. ... 

Punching cable into bullets 


Tumbling bullets. . 


First loading bullets 

Loading smoke powder 

Second loading bullets 

Pressing bullets in place 

Pouring and pressing resin 

Removing rod, facing and 
reaming fuse tube. . 

Drill and countersink fuse 
socket as 

Bore, ream and tap fuse 
socket es 

Undercut and thread outside 
fuse socket -_ 

Facing fuse socket 

Screwing on fuse socket 

Screwing brass disk in socket 

Rough-turning of fuse socket 

Cleaning shell of resin 

Drilling fuse sockets 


Tapping fuse socket 
Turning nose and face 
Grinding nose and socket 
Copper-band turning 
Copper-band trimming 
Retapping fuse sockets 


Sandblast (outside) 
Lacquering 


Machine 
3 
Double emery wheel grinder, 
16x3-in. wheel 
Punch press 
Drills 


Automatic lathes 


Shell machine, type A-1 


14in. extra heavy turret 
lathe 
14in. extra heavy turret 
lathe 


Furnace burning oil and air 
Furnace burning oil and air 
Automatic lathes 

Single geared press, No. 4M 
l4in. extra heavy turret 


lathes 
10x24-in. grinder, 18x2}-in 


wheel 

10x24in. grinder, 20x5-in 
wheel 

7x!6-in. grinder, 20x2-in 
wheel 

17-in. LeBlond heavy duty 
lathe 

14in. extra heavy turret 
lathe 

No. 14 grinder, 16x4in 
wheel 

14in. engine lathe 

Shell machine, type A-4 

14-in. extra heavy turret 
lathe 


Injector sandblast 


5-lb 


Air and gas furnace, 
air pressure 

No. 15 power press 

Reducing press, geared, No 
85 

Reducing press, geared, No 

5 
No. 23 punch press 


No. 16 pun h press 


Kettle, oil and steam burner 


Heater and hydraulic press 


Manufacturer 
4 
Best Co., New York 
Reed Prentice Co., Worces- 
ter, Mass 
Reed-Prentice Co., 
ter, Mass 
T. H. Symington Co., Roch- 


W orces 


ester, 

Reed, Prentice Co., Worces- 
ter, Mass 

Reed, Prentice Co., Worces- 
ter, Mass 

Tate, Jones & Co., Pitts- 
burgh, Penn 

Tate, Jones & Ce Pitts- 


burgh, Penn 
Reed, Prentice Co., Wor- 
cester, Mass 
American Can Co. 
Reed-Prentice Co., Worces 


ter, Mass 

Norton Grinding Co., Wor 
cester, iss 

Norton Grinding Co., Wor 
cester, Mass 


G. G. Townsend, Winchen 
don, Mass 


Le Blond Machine Tool ¢ 


Cincinnati, Ohio 

Reed-Prentice Co., Wor- 
cester, Mass 

C. H. Besley & Co., Chicago, 


Ill 
Reed-Prentice Co., Wor- 
cester, Mass 


T. H. Symington Co., Roch- 
ester, N. ¥ 

Reed-Prentice CC: Wor- 
cester, Mass 

J. M. Benton, New York 


Tate, Jones & Co., Pitts- 
burgh, Penn 

Torris, Wold & Co., 
Ill 

E. W. Bliss & Co., Brooklyn, 
N 


Chicago, 


, oe 
E. W. Bliss & Co., Brooklyn, 


Adriance Machine Works, 
Brooklyn, N. ¥ 

E. W. Bliss & Co., Brooklyn, 
N. ¥ 

J. Robertson & Co., Brook- 


lyn, N. Y 
J. Robertson & Co., Brook- 
lyn, 


No. 19 punch press E. W. Bliss & Co., Brooklyn, 
N. ¥ 
E. W. Bliss & Co., Brooklyn, 
N 
Note: The total power consumed in the various opera- 
tions of loading shells (Nos. 35 to 40; 30, 45 to 48), 
requires about 10 H.P. (per line) 
No. 4turret lathe Warner & Swasey 
No. 4turret lathe Warner & Swasey 
No. 4 turret lathe Warner & Swasey 
No. 4 turret lathe Warner & Swasey 
Double-spindle drill Leland-Gifford ( . Wor 
cester, Mass 
Single-spindle drill Leland-Gifford Wor 
cester, Mass 
14-in. engine lathe Reed-Prentice Co Wor 
ster, Mass 
13 double emery wheel 15} x- 
2} whee L. Best Co., New Yor 
tand-turning machine Allis-Chalmers Co Mil 
waukee, Wi 
Shell machine, type A-4 T. H. Symington ( I 
ester, N. ¥ 
Single-spindle drill Rockford Dritling Mact 
Co., Rockford, Ill 


Injector sandblast 


J. M. Betton. New ¥ 


= 
5 (6 
! 1,2 
1 10¢ 
3 821 
6 75 
Bt 83 
3 314 
4 86 
2 108 
4} 65 
2 66 
175 993 
22} 1,200 
7 1,121 
l 285 
3} 314 
12 1,188 
I} 57 
2 316 
69 
2 100 
5 281 
281 

25 
! 160 
4 46 
1} 120 
1} 70 
1} 95 
1} 200 
810 
: 902 
1 120 
1,708 
3 39] 
2 447 
i 592 


Shells Per Hour 


~ 


400 
400 


200 
20 


80 


140 
»0 
x0 
»0 
? 

4) 


300 


180 


,000 
,000 


960 
960 
960 
960 
700 


700 


450 


100 


150 


200 


Shell 


Metal 
ved Per 


o! 


0 05 5 


12.65 


3.46 





5 


Shrapnel 


it 
of 


og In. of Metal C 
Per Sq.In 


or Sheared Per 





- H.P 
™ Meta! Cut or 


212 0.44 


039 18.0 


Min 


Sheared Per 


Ft 


utting Speed, 
Min 


— (* 
Per 


n 


5,206 


a 


85 


667 
280 


,867 
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Calculating Operating Expense 


By FRANK 





SYNOPSIS — Means whereby a shop foreman 
can calculate his operating expense. 





OREMEN of shops occasionally meet the charge 

that “their overhead is high” with suggestions cov- 

ering its reduction. To the average shopman who 
has not made a study of overhead expense, there is more 
or less confusion as to the process of its application to 
direct labor. The following submitted 
with the idea that the attempted explanation will help 
some to a better understanding of what is implied by 
the term mentioned. The factor overhead is likewise 
referred to as nonproductive labor, indirect expense, ex- 
expense and operating 
the most acceptable 


discussion is 


burden, manufacturing 
The latter 
term and will be used throughout. 

Direct labor is understood to refer to work performed 
laborer on a 


pense 


expense. seems to be 


by a skilled workman, an operator or a 
product to be sold, for which the business is established, 
or a product to be used by the business in the promo- 
tion of its object. 

che operating expense referred to occasionally as 
indirect labor is that part of the business contributory 
to the above object and involves such items as manage- 
ment, superintendent, foreman, set-up men, etc., which 
come under the heading of supervision. In addition, 
we have the various divisions of heat, light and power, 
maintenance, supplies, depreciation of equipment and 
building, taxes and interest, etc. A departmental ex- 
pense is generally understood to cover supervision and 
supplies for a particular department and ranges from 
20 to 75 per cent., depending on the work. 

Cost accounting or, plainly stated, the cost of produc- 
tion, is a complex problem. The grand divisions are 
labor, material and expense (O.E.). Ordinarly, there is 
no difficulty experienced in any accurate determination 
f both labor and material, since they are associated 
with specific order numbers. The problem consists in 
accurately distributing the operating expense over the 
direct labor. There are a variety of channels through 
which this distribution is made. The three fundamen- 
tally different ones are the man-hour plan, the machine- 


hour plan and the percentage plan. 
MAN-Hour PLAN AND MACHINE-HouR PLAN 


The man-hour plan is based on the hours instead of 
on the cost of labor. It is a logical plan, more generally 
available and considered more accurate than the percent- 
age plan, where the distribution is on the cost of labor. 
It is considered that each employee throughout the 
factory or in each department requires approximately 
the same amount of attention, occupies the same num- 
ber of square feet of floor space and is just as much a 
factor as the next fellow, in the general planning of 
work and factory conditions. 

Let us assume that a factory has 400 employees re- 
ceiving an average of 30c. per hour, the week to consist 
of 50 hours with no lost time. We have 20,000 hours 


for the week, with a payroll of $6000. Also assume that 


METZLER 


the full operating expense for the week is $5400. Ex- 
pense divided by the hours gives 27c. as the expense 
constant to be applied to every hour of labor. To illus- 
trate: A machinist at 40c. per hour spent 160 hours 
performing a certain piece of work which gave a direct 
labor charge of $64, to which we add 27c. per hour O.E., 
totaling $43.20, and material at 50c., making a total 
cost of $107.70. 

With the machine-hour plan, there is no indirect ex- 
pense. Light, heat, power, depreciation, floor space, 
etc., are all directly apportioned and become direct 
expense. Whether the machine be a single unit or a bat- 
tery of machines, every expense is traced down as far 
as possible and applied directly to the product through 
a gross hourly charge for the machine service. Each 
machine or group of machines is treated as a separate 
unit, and all costs incident to the use of the machine 
are charged to it directly. 

To secure the hourly rate, one takes into account the 
original purchase price or inventory appraisement, the 
value of motor shafting, tool equipment, etc. Interest 
on the investment is computed and recorded; cost of 
supplies, repairs and liberal depreciation are likewise 
added with the cost of labor, power and operating ex- 
penses, all of which go into the establishment of the rate. 

This plan, while most scientific, is particularly applic- 
able to “job work,” where the work varies. 


PERCENTAGE PLAN OR DIRECT-LABOR COST METHOD 


The percentage plan is most generally followed—in 
short, it is the one most invariably applied, not by 
virtue of its superiority, for it is less accurate, but be- 
cause the manufacturer has less difficulty in its compre- 
hension and with a percentage supplied from month to 
month he feels confident he has his finger on the cost 
pulse. Moreover, it involves less expense in the cost 
department. 

The accuracy or inaccuracy is dependent entirely upon 
the product. If it is one of fairly uniform charac‘er 
and the operations are quite similar, if wages fluctuate 
but little and there is a comparatively small variable in 
rates, it is a sufficiently accurate means of distributing 
the operating expense. 

Let us say that wages paid for direct labor during a 
given period were $4000 and that for the same period 
the segregated operating expense totaled $3600. By 
dividing the O.E. by direct labor we have 90 per cent. 
as the O.E. percentage. To illustrate: Assume that a 
drill jig is to be made for an outside firm and that the 
estimated price has been met. We have, as an analysis, 
cost in direct labor—that is, hours paid the toolmaker— 
$80, with material cost as $5. We have a cost without 
profit of $80 plus 9C per cent. O.E. plus material as 
$157. Assuming that we ask 20 per cent. profit on cost 
less material, we add $30.40, which gives a charge to the 
customer of $187.40. 

To one unacquainted with the distribution of O.E. 
and generally lacking the knowledge of business, the 
above charge seems all out of reason. Nevertheless, if 
one wishes to continue in business, the O.E. must be 
accurately determined and the distribution applied. 
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Accurate Angles Without a Protractor 
By ROBERT SPURGIN, JR. 


The method here given for laying out angles without 
a protractor has been used 
eral months and has proved highly satisfactory. 


in a large toolroom for sev- 


rABLE I ACCURATI METHOD OF LAYING OU1 ANGLES 
WITHOUT A PROTRACTOR 
C} in I 
57 
64-In 1-T: I ) 74.-I 14?-] 
(ng Radius Rad | I ! is 
7 i tt 
15 Fi S ‘ 
22 éé 3 
30’ & 4 0 05 
37’ é 
45° ' 2% 
92’ ea 33 
! P 4 01 } H 
2 a 02 ‘ 
3 ‘& ; ’ 0 3 ; ‘ 
4 tk 4 04 1 
} a ; 05 ; 1} 
10 ,, 10 1 2 
15 1s 15 1 33 
20 | | 2 ) 


Table I gives the chords of various angles for a num- 
ber of radii. To lay off an angle, describe an arc of 
the largest of these radii that there is room for, and 

lay off on it with the dividers 

@) the space that corresponds to 

wy the angle; then draw a line 

/ through this point and the cen- 

ter. Any angle up to 20 deg. 

may be spaced off by adding 

together the amounts given in 

the table to make up the angle; 
for instance, take 17 

min. to be laid off on a 7 







/ 


‘ 
Ls 


dey. 45 


i -in. 


cael % radius. From Table I, 15 deg. 
"hy even 1: in., 2 deg. in. and 
45 min. = ,', in. 1 
THE METHOD USED 3, == 2.7, in. Therefore the di- 


viders, should be set to 2,', in. 
To lay out angles over 20 deg., set the dividers for 20 
deg. and step off on the arc up to within 20 deg. of the 


TABLE IU ERROR AT 14!-IN. RADIUS 

Deg Mir Deg M 

! 0 001 1! ) 006 
2 ) 002 12 0 005 
3 0 003 13 =~) 6S 
4 0 003 14 0 004 
5 0 004 15 —f) 003 
6 0 005 16 } OO} 
7 0 006 17 ») 001 
+ 0 006 18 0 0035 
) ) 006 19 0 005 
10 0 006 20 08 


Then reset the dividers to make up the 
the are which it is desired to lay off. 


desired angle. 
remainder of 


PRACTICAL MEN 


In Table II are 


for the different angles the 


given 


amounts that the chords obtained by the foregoing 
method vary from the mathematically correct chords, 
figured for 142-in. radius. For the smaller radii the 
error is proportionately less. To make allowance for 


this error, add the amount when the sign is minus and 


subtract when the sign is plus. 


Extruding and Tapping Holes 
in Sheet Steel 


By A. H. HARRIS 
In manufacturing devices made of sheet metal where 
nuts cannot be used for holding screws in place, the 
method of extruding, or drawing, and tapping the 


sheet metal will prove satisfactory. The practice of ex- 
truding and tapping sheet metal is confined mostly to 
and the steel must be 
draw, to a depth to 
If the tap- 


tap punch can 


small screws, or machine screws, 
that it will 
for a 


soft, so extrude, or 


allow maximum number of threads. 


ping is to be done by hand, a smaller 


4a) 
Ns pe 1s 
——\ ne a ae a ped  ¥ 
= Sf : << == Fg : ze Sf | : 
pe, I at —— iar 3{ : 
_ ~ — — ——— ——_, ) 
—_—~ = | — — —— = 
—_—__ a ¥ oe y 
7 >| 
be used than when the tapping is done by machine. 


In both cases oil or a good cutting compound should 
be used to the best The following table 
shows the size of tap punches to be used when the holes 
in the sheet metal are to be hand-tapped or machine- 


get results. 


rABLE OF PUNCH SIZES FOR DRAW TAP HOLES IN SHEET META 
Tap Pur tor Tap P t 

or > Hand-Tay ! Machin lap ] 
NY 2x64 0 070 0 077 
XN 6 0 079 0 OR7 
\ 4x48 0 OR9 0 097 
N x44 0 099 0 106 
N 6x40 0 10 0 115 
X\ Rx 36 0 1% 0 143 
10x 30 0 152 0 16 
N 14x24 0 194 0 205 


When extruding these holes no stock should be re- 
moved, but it should 
tapped as shown in the illustration. 

The depth of the extrusion, as stated before, depends 
on the of the metal. If the sheet is thick, 
a slight extrusion only will be necessary, as no more 


simply be pushed through and 


softness 
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threads are needed than in a standard nut of the same 
For instance, the thickness of a No. 8x36 or 
8x 32 standard nut is 4 in.; it therefore follows that 
if our sheet is ,4 in. thick, and is extruded another 
‘. in. we have a total depth of 4 in., equal to the 
thickness of the nut. It is advisable not to go beyond 
|x 20 by the extruding method. 

Another point to be considered is the method of 
tapping out the extruded holes. Hand-tapping is better 
than machine-tapping. The process is slower, but a 
better and deeper thread is obtained. A smaller tap 
punch can be used for hand-tapping, but a larger one 
for machine work. The table given has 
been tried out for soft steel, and the sizes have worked 
very well on hand-tapped and machine-tapped holes. 
If the steel is not soft, larger tap punches will be neces- 
sary than those given in the table. 


size. 


is necessary 


Self-Indexing Milling Fixture 
By CEcIL H. STRUPE 
Although cutting 15 slots in a small shaft coupling 
is not a difficult job, it was a slow one in the dividing 
head. The fixture illustrated, which was designed to 
be used in an ordinary miller, did the trick in short order. 
The work B is held in position by the handnut A, and 
the cutter H, cutting downward, throws all chips into 























Section X-X 
SELF-INDEXING FIXTURE 
the pan, which is cast in the fixture. The cutter is 


partly immersed in a suitable cutting compound con- 
tained in this pan and is thus kept perfectly lubricated. 
The flanged washer C keeps all dirt and compound from 
getting into the working parts of the mechanism. 

The mechanism is so arranged that, as the work is 
withdrawn clear of the cutter, the locknuts on the rod 
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K come in contact with the stop fixed to the machine 
body. This causes the thrust shaft D to withdraw the in- 
dex pin G from the index plate F. At the instant the index 
pin G is clear of the index plate F, the dog 7 is forced 
into one of the holes in the index plate by the spring 
J; and as the table is withdrawn farther, the index plate 
is turned until the stop M reaches the body of the fix- 
ture. At this instant the spring L moves into the cor- 
responding hole of the index plate, thus keeping the 
index plate from moving backward as the table is re- 
versed, to feed the work into the cutter. When this is 
done, the coil spring N causes the index pin to follow 
the movement of the table and enter the index plate just 
before the cutter reaches the work. 

As can be seen, the fixture indexes itself every time the 
table is moved away from the cutter, so all the operator 
has to do is to move the table backward and forward 
15 times, load and unload the fixture. As the cutter is 
partly immersed, it may be run at a greater speed. 


Droplight Adjuster 


By O. ANDERSON 


The illustration shows a simple and effective drop- 
light adjuster made from small drill rod. The loops AA 
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CORD ADJUSTER 


are for the light cord, and the device can be instantly 
snapped on or off the cord. 


Milling Keyways in the Lathe 
3Y F. E. WILDER 

On page 473, Vol. 46, of the American Machinist is 
shown a fixture, in the shape of a block with a V and 
two straps which are fastened to the cross-slide of a 
lathe, for milling keyways in shafts held at right angles 
to the lathe spindle. 

The accompanying illustration shows a fixture whicl 
I used 25 years ago when I was an apprentice boy in # 
Massachusetts shop. I used it for cutting keyways in 
rub rolls, employed in wool-carding machinery. The 
shaft is held on the centers of the lathe. The fixture is 
bolted to the cross-slide at right angles to the spindle. 
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There was a grooved pulley on the countershaft and 
a round leather belt with a half-turn that ran the spindle 
in the fixture on the cross-slide. A small drill chuck was 
fitted into the spindle. A drill was first used to give a 





KEYWAY MILLING ATTACHMENT 


starting point for an end mill. We could get any de- 
sired depth and length of keyway and always straight. 

This, however, is a more expensive fixture than the 
one described by Mr. Kuhne. On the other hand, it is 
better adapted to work where both quality and quantity 
are needed. I wish to emphasize the fact that it was 
used more than 25 years ago. 


Gang Arbors Should Be More 
Widely Used 


By H. M. DARLING 


While working in a large number of shops in New 
England and the Middle West, I have been surprised 
that so few gang arbors are in use. It seems almost 
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STANDARD SIZES FOR GANG ARBORS 


impossible to do quantity work without them, and yet 
in many shops they are practically unknown. 

In an Eastern shop recently I noticed a miller oper- 
ator cutting gears singly, putting them between centers 
on an ordinary lathe mandrel. When I inquired why a 
gang arbor was not employed, I was surprised to find 


STANDARD SIZES 
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that such things were unknown in that shop. At my 
suggestion a gang arbor was made up to hold six gear 
blanks, which resulted in a tripled production. In other 
shops I have seen men turning the outside diameter 
of gears, cutter blanks or similar jobs on regular man- 
drels, when a gang arbor would help greatly in pushing 
production. 

I present herewith a table of standard sizes of gang 
arbors. This does not represent the practice of any 
one firm, but combination of 
sized arbors which I have found to be the con- 
venient sizes for all-around machine and tool work. It 
seems strange to me that some of the small-tool concerns 
do not list gang arbors, but I have been unable to find 
them in any catalog. 


is a tables of standard- 


most 


Influence of Design on Rush Repairs 


By M. E. DUGGAN 


In building standard machinery considerable thought 
is given to design, strength and finish. When a break- 
down occurs specialized design often demands compli- 
cated and difficult pattern and core-box making in the 
pattern shop, and leads to trouble in the foundry, unnec- 








ORIGINAL AND IMPROVED DESIGN 
essary work in the machine shop and delay in getting 
the machine started again. But in instances of this sort 


why bother about theory or good practice? 


KB 4 If, by altering the original design, the 
_% ; % pattern is simplified; the casting made in 
A Cc the shortest possible time; the machin- 
= % + ing and assembling easily and quickly 
gz R- done, and the finished work answers the 

purpose of the broken casting, why delay 
Collar with theory? The two-bearing journal 


bracket shown is a fair example of an 

altered design. To simplify comparison | 
have drawn one half like the original broken part, the 
other half like the altered design. The casting is shown 
to the left, in the section at G. The tapered cored 
chamber requires a special core box. The conventional 
way of making and molding this pattern is in halves, 


split through the center endwise, to be molded on the 
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side. These details require labor and time in the pattern 
shop and foundry, before the job is ready to handle. 


To follow the original design in making the repair pat- 
tern would mean a delay 

The altered 
straight cylinder 


at FE. The 


of 48 hours at least. 

to the top. It is a 
one of which is shown 
to make. No core 


design is shown 


with four ribs, 


» pattern is plain and easy 


box was made for this job. The casting is made with 
a chamber core. This is a trick in molding that few 
pattern makers know. 

The core ) was to be 4 in. in diameter by 39 in. long. 
The foundry did not have a stock core of this size, 
neither was there a core box in which to make a core. 
However, there were some 4x 16-in. stock cores. These 
were shaped, pasted, joined and bound together with 
wire as shown at the jointed parts C and F.. To form 
the journals B and H the core was filed down to about 
the required size, with plenty of allowance left for fin- 


The ends of the core are filed tapering, as shown 
at A. 
The 
This is 
in the 
diameter 


file the print ends of the core concentric to the chamber 


diame ter as the ( hambe v. 
important, as it insures the 
of the mold. To turn the 


the journal is wrong, as the 


print ends are the same 


t setting of the core 


center core print to the 
cannot 


of older 


section. 

The pattern is molded and the casting poured on end. 
For this no special cope or rigging up is required. With 
this core it is impractical to pour the casting on the 
side As the core is made without core rods, the metal 


rising in the mold and pressing against the core would 


cause it to break at the spliced joints. 
Awkward Job of Threading in 
the Lathe 
By GEORGE L. JOHNSON 


A job in a small repair shop required V-threads to be 


cut on the shafts of an 8-in. roller turntable for a 
coal-car loading machine. No hydraulic press or other 
means of pressing the shafts out was available, so I 


hit upon an idea and rigged up a McCabe lathe as fol- 
lows 

First I picked up a piece of wrought iron 1 x 6 x 20 in. 
and drilled a 1{-in. hole in the middle, holes for 
bolts, and then cut the plate so as to make two plates like 
Next I got four pieces of 10 x 10- 
bolts, 


also 


A in the illustration. 


in. pine and the necessary and made a cribbing 

















MACHINIS 





No. 4 


T Vol. 47, 
bored them out to 2 in., the size of the shafts, with a 
boring bar between centers, and laid the job in place 
and clamped it down. Next I fastened an angle plate on 
faceplate, and on this I secured the compound 
and tool inserted, and 


the large 
rest, with a boring bar extended 
proceeded to do the thread cutting, 
plished in this manner with a big saving in time and 
labor. 


which was accom- 








y r a 
How Would You Make This Casting P 
By M. E. DUGGAN 
The casting shown in Fig. 1 was for a breakdown joh 
on which there was no time to waste. The piece was 
to be cast in gray iron, cpen at one end, solid at the 
— SS ee ™~ 
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| eg 
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FIG. : POSSIBLE METHOD OF MOLDING 
opposite end and chambered in the middle. The in- 
structions accompanying the order were as follows: 
“A casting is wanted sound and clean; the cham- 


bered section must be round and in the middle of the 
so that the walls, when the casting is finished, 
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will be of uniform thickness; no chaplets are to be 
used in making the mold.” 

I made the pattern and sent it to a foundry some 
When the pattern arrived at the foun- 
said that “the casting cannot be pro- 
pattern as it is now made.” 
shown in Fig. 1 can be made as shown 


distance away. 
dry the molder 
duced from the 

| The casting 
in Fig. 2. The pattern would be made with a print at 
A large enough to support the core. The core would 
have to be well supported by core 
vented through the top and well weighted to prevent 
lifting. The openings at B permit hot iron to flow into 
the mold as it fills —Editor. | 


irons, thoroughly 


Tail Spindle Levers 

By J. H. 

Two holes are drilled and tapped in the handwheel 

rim as shown in Fig. 1, to receive Two 

clearance holes are drilled in a piece of flat stock A. 

The flat stock should be of any convenient length to 
swing over the bed and give enough leverage. 

In Fig. 2 the tailstock handwheel is of the straight- 

spoke type. Take a piece of flat stock of convenient 


DAVIS 


capscrews. 








FIG.2 


FIG.1 





TAIL-SPINDLE LEVERS 


length and size to swing over the bed, drill and tap in 
the center of its length to suit the thread on the end 
of the tailstock screw, remove the nut used to keep 
the handwheel on, and screw the flat stock in position. 
The flat stock should be thin enough to allow the nut 
to be screwed on a couple of threads or so. 


Setscrew Kink 
By M. JACKER 
On page 599, Vol. 46, E. Hartman shows a setscrew 
kink, but there are others. He might have saved the com- 
pany those extra lengths and made a much neater job 
of it by inserting the modern headless screws. These 
can be placed so close to each other that their threads 
touch, and still can be easily turned without interfering 
with one another or anything else in their neighborhood. 


Locating Pistons tor Wristpin Holes 
By J. 

In the article on drilling wristpin holes in pistons 
(page 31), D. D. Barrett advocates the use of a chalk 
line on the outside of the piston to set up for internal 


ELD 
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think a much accurate and quicker 
method is one that I have used with complete success 
My 


scheme entailed the use of four locating pins for bosses, 


bosses. I more 


for some years, in conjunction with a similar jig. 





THE PRILLING JIG 


as shown in the illustration. These are made from 
,-in. wire, and as the bosses are situated about half- 
way up the piston, the pins have sufficient spring to 
allow of slight variation in the diameters of the inside 


bosses. 


Turning a Large Pulley 
By DAN KEES 


The illustration shows the manner in which a planer 
was used to turn the crown off a big wood split pulley 
which was too large to go in any lathe we had in the 








shop. The _ planer 
ay table was first run 
gay | far enough out on 
the ways to be out 


of mesh with the bull 
gear. Then the out- 
er driving pulley 
of the planer 
taken off and the big 
pulley bushed 


was 


wood 
and clamped on the 
The 
driving was done by 
the regular belt 
the inner planer pul 
A solid rest for 
turning 


driving shaft. 
on 


ley. 
the 
tools was rigged up 
old bed 


placed and 


hand 





out of an 


plate 





clamped as shown 


was then 

and the 
crown turned in a very satisfactory manner. The total 
half an hour and the results 


The pulley 
started 
time for the job was about 


obtained were very satisfactory. 
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Holding Keywayed and Finished Work 
in Steadyrest 
By M. JACKER 


On page 1042, Vol. 45, H. H. Parker describes a some- 
what elaborate method of holding a keywayed shaft in 
a steadyrest. The accompanying illustration shows an- 
other method that has been employed satisfactorily. 
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RUNNING A KEYWAYED SHAFT IN THE STEADYREST 


A is a piece of hard wood, B a strip of sheet brass a 
little wider than the thickness of the steadyrest jaws 
and clamped in the rest as shown. 


Advantages of Plate Patterns 
By E. J. LEACH 

In his article on “Advantages of Plate Patterns,” page 
300, Vol. 46, M. E. Duggan invites an exchange of 
ideas in regard to the merits of wood and metal pat- 
terns. I have had quite a little experience with matched 
patterns made of both wood and metal. My experience 
has been that if the pattern is to be used for a short 
time only wood is as satisfactory as metal and will pro- 
duce many good castings. However, if the pattern is to 
be used over a long period of time, and large or even 
small quantities of castings are to be produced from it 
month to month or year to year, metal patterns are far 
Wooden patterns require more attention to 
keep them from loosening from the board, and they 
absorb moisture. Also, on wooden patterns, small pro- 
jections are much more liable to break off. 

My method of matching patterns is as follows: The 
two pieces of material from which the halves of the 
pattern are to be made are machined with plane surfaces 
The pattern is then 


superior. 


and securely fastened together. 
turned, filed and scraped to shape. 
Before separating the halves, dowel-pin holes 
drilled entirely through the patterns, perpendicular to 
the parting line. Next the boards, which have been 


are 


planed and fitted with flashpins and pinholes, are put 
together and securely clamped. 


One-half of the patterns 
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are arranged on one of these boards and a drill is run 
down, through the dowel-pin holes in the patterns, en- 
tirely through the two plates. The plates are then taken 
apart and the patterns put on with pins. From the 
underside of each plate I drill through the plate into 
the pattern and tap the pattern for fillister-head screws, 
relieving and counterboring the plates. 

If the work is done carefully to insure the drilling 
going straight the pattern will match perfectly. 

Where a perfect match is required I usually fasten 
the pattern on the board with dowels and run a trial 
cast before putting in the screws. 


Introducing a Perpetual Record of 
Shop Equipment 


Since 1900 the American Machinist has conducted a 
special editorial department containing concise descrip- 
tions of the new developments in machine tools and 
appliances. Our purpose in so doing has not been to 
fill our editorial columns with unpaid-for material nor 
to insert complimentary advertising in these columns. 
Our sole object in this matter has been service to the 
reader in keeping him informed on what is new in shop 
equipment. We have proceeded on the assumption that 
the reader is a busy man and wants the news—the es- 
sentials of the new development—without padding or 
puff. 

This “Shop Equipment News” section has become an 
invaluable part of the American Machinist. A policy 
of verity without verbosity has conclusively demon- 
strated its worth, according to the response from both 
machinery-buying and our machinery-building 
readers. As a result, all the worth-while developments 
in shop equipment and machine tools come to us as a 
natural course. Even during the past two years, while 
our editors, by request of the War Department, have 
been devoting so much time to the cause of munition- 
making preparedness, the receipt of the new develop- 
ments has increased, in spite of a necessarily diminished 
editorial solicitation. 

The individual items of equipment described from 
week to week in our “Shop Equipment News” section 
form a complete history of developments in this field. 
Unfortunately, the form in which it has been necessary 
to print these descriptions, with illustrations of varying 
size and with a varying amount of space, combined with 
the fact that it was necessary to print these descriptions 
on both sides of a sheet, has made it impossible to ar- 
range them satisfactorily for filing, unless two copies 
of each issue are available. 

We have realized for some time the necessity of giv- 
ing our readers a means of filing and preserving this 
valuable material for reference, so that they may have 
at hand in convenient form a complete index of develop- 
ment in machine-shop equipment, made up and main- 
tained with a minimum of effort. On page 174 is the 
solution of this problem. It forms a perpetual inventory 
of accomplishments. This feature will be entirely ad- 
ditional to the regular descriptions in the “Shop Equip- 
ment News” section, and this service will be restricted 
to readers of the American Machinist. Men who are 
doing big things in the machine-shop field and who 
must keep themselves posted will realize the value of 
this service. 
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Raw Materiais and the Cost of War 


UST as land is the first necessity for agriculture and 

farm products, so raw materials, taken from the land, 
form the basis of alk manufacturing; for without 
metals there can be no machinery, which is the founda- 
tion of modern civilization in both peace and war. This 
fact makes of the greatest importance the wise distri- 
bution of such raw materials as enter into the conduct 
of warring operations; and it is a problem that vitally 
affects our success in the great struggle which we are 
now entering. Unwise distribution, even with the best 
of intent, may unnecessarily cost thousands of lives and 
millions of dollars—a waste that is one of the things 
most carefully to be guarded against. 

If, for example, all the steel should be apportioned to 
the making of cannon, none would be available for mak- 
ing the machinery with which to bore and turn the 
guns; and the purpose of selection would be defeated. 
This example indicates the necessity for wise decision, 
after a careful study of existing needs, by those who are 
in position to overlook the whole field and not be in- 
fluenced by the demand of any one branch of industry, 
but of the whole as a unit. The importance of the ma- 
chine-building industry must be recognized, not for any 
preference of its own, but because of its great im- 
portance in the making of all the products, from rifles to 
field kitchens, which are required in the present crisis. 
There is not a single item of equipment that does not 
require machinery of some kind; and even where the 
mechanism is not a machine tool, as usually defined, it 
cannot exist without the machine tool in the first place. 

Next to the apportioning of the materials is the con- 
sideration of its cost, as this affects every one of us in 
the amount of taxation that we shall be forced to pay. 
Every dollar of unnecessary expense means that this 
dollar, with interest for perhaps 30 years, must be paid 
for by us all. The factors which make up the cost of 
raw material are so different in one particular from the 
costs of any manufactured product that they deserve a 
little careful attention at this time. 

The cost of a manufactured product depends on the 
amount expended for the raw material, labor and over- 
head requirements, and it varies directly as the cost 
of any one item increases or decreases. Any other 
changes in the price are due to increase or decrease of 
profits. The cost of raw materials, such as coal, iron, 
copper, brass, tin and zinc, the metals that enter so 
largely into the building of machinery of all kinds, de- 
pends on only labor and overhead, the material being 
supplied by nature in a more or less limited quantity. 
The mere possession of it gives the opportunity to dic- 
tate prices according to the needs of the purchaser, as 
without raw material no machinery can be built. 

With the cost of labor, overhead and profit remain- 
ing the same, the machine builder must vary his prices 
according to the cost of his raw material. There is no 
other way. Consequently, an increase in the price of 
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metals, whether due to increased labor costs or because 
of the opportunity for greater profits due to an insistent 
need, must be passed on to whoever buys the machine. 

Getting down to specific cases, let us see the effect 
of the present prices of iron, steel and copper on the 
cost of the war, which, now that we are in it to the ex- 
tent of at least $7,000,000,000, is no small item. The re- 
duction from market prices on both copper and steel 
which Mr. Baruch secured for the Government, as well 
as the reports of the copper and steel companies, give an 
idea of the amount of profit that present market prices 
allow. While we should and do appreciate the conces- 
sion made to Government purchases, we must not forget 
that this does not affect the price we, as taxpayers and 
citizens, pay for iron and steel when machines or sup- 
plies are bought by the Government from private manu- 
facturers. Furthermore, much of the money we are 
lending our allies at a low interest rate finds its way 
back into the profit column of these producers of raw 
material, when they charge stricken France $55 a ton 
for steel rails. 

The machine builders of the country are asked to 
give preference, not only to machines on Government or- 
der, but to those going to contractors for Government 
work, and for the general good, to change their plans 
in other ways. They very willingly comply with these 
requests. There are many cases where machines are 
supplied at prices that allow but little more than a 
normal profit, so as to avoid taking advantage of the 
necessity of our own people or of our allies. Yet in 
spite of this, some of those who not only supply raw 
material, but also manufacture war material, have asked 
for special prices on machines to be used on Government 
work while at the same time they refuse any concessions 
on the raw material entering into the construction of 
the machines. 

A high price for this material adds unnecessarily to 
the cost of each machine, and this increased price in 
turn goes down the line and adds to the general high 
cost of living—all for the profit of the industries that 
control our national resources, making possession of 
what should be our national wealth an opportunity for 
increasing the cost of war, as well as of peace 

The more it costs to run the war the greater will be 
the tax on everyone. With the indication that the ex- 
cess profit may be taxed very heavily, as in England, 
it may be that we shall get back a fair share of these 
extra profits. But it seems better in every way to show 
our desire to help by sticking to smaller profits and so 
avoiding the reproach too often and too truly made, 
that wars are full of profit for the few and full of sorrow 
and privation for the many. We have entered the 
struggle to safeguard the democracy of the world, and 
we have the opportunity of proving to the world that 
justice and not economics is our aim. We can not be- 
lieve that a few industries will allow a desire for in- 
ordinate profits to injure the reputation of the nation. 
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“Sterling”? Grinders 
Two types of grinders are now being built by the 
McDonough Manufacturing Co., Eau Claire, Wis., of 
which Fig. 1 shows the universal tool and reamer 
grinder, while Fig. 2 illustrates the 18 x 50-in. plain, 
universal, or crankshaft grinder. 
On the tool grinder, Fig. 1, a base of the cabinet type 


is used with a cylindrical column mounted at the top. 
The swivel frame is bored to fit the column, and the 
vertically adjustable knee is carried slides. 
The frame is locked in any desired position by setscrews 
bearing against half-collars fitted into grooves in the 
column. The saddle moves on the knee on 45-deg. 
adjustable slides. Carbon steel is used for the spindle, 
which is finished to an outside diameter of 1 in. by 
grinding. Adjustable bearings of phosphor bronze are 
used, which have 
a length of 3 in. 
The work table is 
fitted to the lon- 
gitudinal slide by 
a 10-in. disk and 
may be swiveled 
to any angular 
position. A rack 
and pinion are 
used for the table 
movement and 
adjustable stops 
are provided. The 
table is 30 in. 
long and takes 
pieces 16 in. long 
between centers 
and swings 9 in. 
The headstock is 
bored for a Morse 
taper, swivels 
vertically and 
horizontally, and 
is fitted for driv- 
ing on live or 
dead centers or by means of a clutch. A device for inter- 
nal grinding fits the main head and is driven from a 
pulley fitted in place of one of the grinding wheels. A 
automatic reverse can be 


on 45-deg. 

















FIG. 1. TOOLAND REAMERGRINDER 


detachable power feed with 
supplied if desirable. 
The main frame of the cylinder grinder, Fig. 


The 


2, con- 


sists of a cabinet type semi-steel casting. table is 


fitted to the bed by flat- and V-slides, no gibs being 


used. Oiling of the slides is accomplished by means 
of automatic oiling rollers. The table may be set over 
for grinding tapers up to 1} in. per ft. The grinding- 


wheel carriage is also fitted with flat- and V-slides and 
is moved by a 2}-in. square thread screw dipping into 
an oil bath. The spindle is of carbon steel, ground to 
size, and runs in adjustable bronze bearings. Head and 

















GRINDER 


of centers, 14 in.; 
; bore of wheel. 


FLG “STERLING” 18 x 50-IN. 
of tail 
20 in 


diameter 
14 to 2 in 


spindle, 24 in.; 
; face of wheel, 


Diameter 
diameter of wheel, 


5 in.; spindle bearings, 34x 6 in.; spindle speed, 1000 r.p.m.; 
distance floor to spindle, 42 in.; horsepower required, 10; weight, 
8000 Ib.; floor space, 6x 10 feet 


tailstocks carry dead centers and accommodate work up 
to 50 in. in length. A steadyrest is supplied for crank- 
shafts, but other special rests can be supplied if neces- 
sary. Lubricant tank and pump are mounted at the 
rear of the machine. Either a motor drive or a floor- 
type countershaft is used. 


Napier Band Saw 

The Napier Saw Works, Inc., Springfield, Mass., 
now marketing three sizes of band-saw machines with 
capacities of 6x 6,8x8and10x10in. The illustration 
shows the larger size. The base is of the cabinet.type, 
with a flange on the upper edge to retain the cutting 
compound, and incloses the compound tank. All bear- 
ings are of either bronze or babbitt. The tilting arm is 
made of two channel sections, and a truss rod is used to 


are 
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counteract the bending effect due to the tension of the 
saw. The driving gears are in such a position that no 
chips can fall onto them from the saw. It will be noticed 
that the cutting band is lower than the returning band, 
this feature allowing work of any length to be handled. 
The working part of the band is held in a vertical posi- 
tion by two guides. The guides are of brass with 




















BAND-SAW MACHINE 


; width of saw 


length of saw, 12 ft. 3 in 
, saw 


Capacity, 10 x 10 in.; 
1 in.; thickness of saw, 0.035 in.; speeds, diameter of 
wheels, 24 in.; weight, 1750 lb.; floor space, 434 x 43 inches 
hardened tool-steel strips. Power is transmitted to the 
band through a clutch inside of the driving pulley, 
and feed is by gravity. Two speeds are provided. A 
rotary pump is used to circulate the cutting compound. 


Adams Clutch Milling Attachment 


To enable the milling of dog clutches on a hand miller 
is the purpose of the attachment illustrated below. This 
device, which has recently made its appearance on the 
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ATTACHMENT FOR MILLING DOG 


market, consists of a spindle, base, slide and swivel ar- 
ranged in such a manner that movements necessary for 


cutting clutches with any number of teeth up to 32 may 
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be quickly and easily perfurmed. Other indexing jobs 
of a similar character may also be handled. The spindle 
is machined for a standard taper holder. The device is 
the product of William C. Adams, 40 Cleveland Ave., 
Hartford, Conn., and castings and drawings for the 
device may be procured from him. 


Kelly Multiple ‘‘ Production” Tools 
for Boring and Facing 


The illustration shows one of a line of boring and 
facing tools which have recently been added to those al- 
ready being maufactured by the Kelly Reamer Co. 
Cleveland, Ohio. The tools are adapted for boring, 
facing and reaming, the one shown being equipped with 




















KELLY “PRODUCTION” TOOL 

a hardened pilot of generous size to insure accurate 
work. It is intended for machining a number 
shoulders in close proximity to each other, the work 
being done in an automatic. The tools are made in a 


variety of sizes and types. 


ot 


Gilbert & Barker Portable Oil 
Tank Outfit 


For the purpose of 
of handling oil around the shop, the Gilbert & Barke1 
Manufacturing Co., Springfield, now manu 
facturing the portable pump 
and tank outfit shown in the 
illustration. The tank is 
made of steel plate with oxy- 
acetylene-welded seams. The 
axle of 

welded into 


providing a convenient methoc 


Mass., is 





and are 
wrought iron, 
one piece, and are mounted 
malleable-iron 
wheels. The be 
set to fill any small-size con- 


frame 


on 6-in. 


pump can 


tainer without overflow and 
has a lock to prevent un- 
authorized use. A pan is 


placed on top of the tank for 
holding oilers, funnels, 
The capacity of the tank is 


etc, 


30 gal., but the space occu- 
pied is considerably less than 














that taken by an ordinary 
barrel. While the tank is 
not intended to be large PORTABLE OIL-TANK 


OUTFIT 

enough for general storage 

purposes, it forms a convenient means for transporting 
oil from the main storage to the point where it is to be 


consumed. 
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Schoenert Taps and Reamers 

Carl Schoenert & Sons, Inc., 631-633 South 20th St., 
Newark, N. J., are now marketing the new type of taps 
and reamers pictured below. It is claimed that the 
reamers will cut a smoother and truer hole than a fluted 
reamer, owing to the fact that they are guided by the 
entire length of the body, and that chatter is im- 
possible. Another advantage is that the reamers may 
be sharpened on an ordinary grinding wheel without 
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SCHOENERT TAPS AND REAMERS 

any special attachments. There is more chip space than 
in a fluted reamer, and the chips cut resemble those from 
a lathe. The reamers may be used either right- or left- 
handed and are made with either straight or taper 
shanks. 

The taps are made on the same principle and have a 
very large chip clearance. The construction also lends 
itself readily to good lubrication. Like the reamers, 
they may be easily ground when they become dull, a 
feature claimed to be of great value. 


Latrobe High-Speed Drills 


The illustration shows a phantom view and a section 
of the Latrobe high-speed drill being manufactured by 
McKenna Brothers, Pittsburgh, Penn. The drilling sec- 
tion, which is screwed and brazed into the carbon-steel 

















LATROBE HIGH-SPEED DRILL 


shank, is of “Red Cut Superior” steel. In the cross- 
section the shaded portions show the compression of 
the steel, which is about 4 in. wide at the outer edge. 
When the steel is twisted the toughest portion is brought 
to the center. Drills of this type are made in sizes of 
from }j to 3 inches. 
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Electric Truck with Dumping Body 


The illustration shows the latest type of storage- 
battery truck to be placed on the market by the 
Orenstein-Arthur Koppel Co., Koppel, Penn. The body 
is of the self-clearing cradle-dump type, with a dumping 
angle of 40 deg., the dumping operation being accom- 
plished from the platform. The truck proper has a steel 
channel frame and a metal-edged oak platform made in 
two parts and hinged. Wheels are of cast steel, 20 in. in 
diameter, with 3-in. solid rubber tires. Timken bear- 
ings are used on the wheels and power is furnished by 
a Wagner motor and control operating from an Exide 
battery. The wheelbase is 52 in. and the tread gage 

















ELECTRIC DUMPING TRUCK 


34 in. The capacity is 3000 lb., which can be trans- 
ported at a maximum speed of 7 miles per hour. Lift- 
ing hooks are provided at each end of the body in order 
that it may be easily removed for inspection of the bat- 


teries. 


Todt Direct-Reading Caliper 


The direéct-reading caliper illustrated, which is sim- 
liar in type to a vernier caliper, has been placed on the 
market by Fred Todt, 17 Jenks St., Springfield, Mass. 
Mounted on the slide is a graduated dial on which are 
two pointers, spaced 180 deg. apart, and sweeping over 


\ | 
i 


DIRECT-READING VERNIER CALIPER 
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a double graduated dial. The outer scale has 500 divi- 
sions while the inner scale has 32. A }-in. movement 
of the slide along the bar causes a complete revolution 
of the pointers, thus making the instrument read by 
thousandths or by sixty-fourths of an inch. The instru- 
ment is manufactured in a number of sizes and will be 
graduated to read millimeters if desired. Two extra- 
short jaws are provided for determining the inside 
dimensions of holes. It will be noticed that one section 
of the jaws is beveled at an angle of 60 deg., this feature 
being utilized to measure the root diameters of threads. 
A rod extension is also provided which allows the instru- 
ment to be used as a depth gage. 


Detroit Automatic Pin Machine 


The machine illustrated, which is the product of the 
Detroit Tool Co., 1487 St. Antoine St., Detroit, Mich., is 
used for cutting-off and turning operations on pins up 
to { in. in diameter. The pieces machined are finished 
on both ends, thus making an auxiliary burring opera- 
tion unnecessary. The machines are also adapted for 
making any small turned pieces of brass or steel which 
do not have to be threaded or drilled. The stock is fed 
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AUTOMATIC PIN MACHINE 
through the head spindle to a feed stop and is then 
caught by the tail spindle, which revolves at the same 
speed, both spindles being geared to the same drive- 
shaft. The tail spindle holds the work rigid during 
the entire cutting-off operation to prevent a burring 
of the corners. The cross-slides work independently of 
one another, enabling both back and front tools to be 
used at the same time. Fourteen change gears are 
supplied with each machine, which allows timing of 
the cams for a minimum of lost motion. The camshaft 
is at the rear and the lubricant pump is at one end 
of the machine. Bearings are of phosphor bronze and 
are adjustable for wear. 
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The Holyoke Transfer Trucks 


The illustration shows one of a line of transfer 
trucks which have recently been placed on the market 
by the Holyoke Truck Co., Holyoke, Mass. The trucks 
are made of metal throughout and do not contain 
springs or other complicated parts to get out of order. 
They are made in either the three- or four-wheel styles, 
all wheels being fitted with Hyatt roller bearings and 
mounted on heat-treated axles. The operation of rais- 
ing or lowering the wooden skids, with which the trucks 

















HOLYOKE TRANSFER TRUCK 


are used, is performed entirely by the handle, a down 
ward pressure, after a small hook is engaged, serving 
to either raise or lower the platform depending upon 
the position which it already occupies. The front truck 
may be turned at right angles, allowing the truck to 
be swung around in its own length. Four models are 
manufactured in various sizes, the larger of these being 
designed for loads up to 4000 pounds. 


Help the Economy Board 


3oard of the 
voluntary 


The Commercial Economy Council of 
National Defense the 
every business man. This board is endeavoring to save 
lost in business during the war and in this 
manner to release men and materials for the war. 

In practically every trade there have grown up non- 
essential services, some of them mere conveniences and 
others hardly that. In time of peace they may be 
permissible. In time of war they are a serious waste, 
and should be stopped. Business men must consider 
what activities or services may be dispensed with during 
the war. The Board of Economy wants 
suggestions. Associations of business men should im- 
mediately appoint committees, if they have not already 
done so, to consider and act along the lines suggested. 
Much loss may be avoided by prompt, intelligent action. 

The Board of Commercial Economy is in the Munsey 
Building, Washington, D. C. 


wants assistance of 


motion 


Commercial 


The Firm of Lodge & Shipley 


The new officers of the firm of Lodge & Shipley 
Machine Tool Co., Cincinnati, Ohio, are: President, M. 
G. Lodge; vice president and general manager, J. W. 
secretary and treasurer, L. A. Hall. 


Carrel; 
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The experiences of the British and French fliers, as 
voiced by Wing Commander I. W. Seddon, of the British 
Flying Corps, and Lieutenant Lagrange of the French 
\ir Service, are very interesting and of great value. 

The great air problem seems to be to get an over- 
whelming number of fast, single-seater, fighting ma- 
chines so as to clear the air of enemy fighters. This not 
only enables you to take your own observations in safety, 
but to keep enemy observers away from your lines, to 
prevent bombers from attacking, and at the same time 
to allow your bombing machines to attack at will. This. 
however, is not considered to be an efficient mode of 
fighting, unless you can send huge squadrons of bomb- 
ing machines that can completely wipe out a fortifica- 
tion or destroy bases or troops massed for attack. The 
present practice in the fast fighting machine is to have 
1 hp. for every 10 or 12 lb. weight of machine, with 
the tendency to increase the power so as to give a 
horsepower for 8 ib. of machine. This means from 130 
to 150 hp. for a small fighting machine. 

The French engine tests for a motor of new design 
consist of a 50-hour run, divided over 5 days. There 
is a 5-hour run in the morning and a similar run in the 
afternoon. The firs: h.If-hour of each run is at full 
load and the remainder at 90 per cent. load, as this is 
all a motor delivers at 6000 ft. altitude, the power de- 
creasing as the machine ascends. New 
cepted design are run for 3 hours, pulled down and ex- 
They are then 


motors of ac- 
amined, reassembled and run 20 min 
ready for service. 
EFFECT OF ALTITUDES 
The difference in temperature at different altitudes 
is a problem peculiar to the airplane motor. The low 
temperature of a high altitude cools the motor exces- 
sively at times, and this is particuiarly bad when div- 
ing from above to catch an enemy beneath. As the 
motor is shut off to dive, the water cools still more, in 
spite of the decreasing altitude; and when you throw 
on power again at the new fighting level, you have a 
cold motor that is not lively and will not develop the 
power you would like at that particular moment. 
It seemed to be the opinion of both the aviators that 
a higher-speed motor will be developed for the air serv- 
ice—not under 2000, and probably 2500 r.p.m. There 
are of course several which now reach the lower figure, 
but the majority are below that. This statement was 
taken to mean that there is a great probability of the 
cast-iron cylinder coming back, as it better 
qualities for high-speed work than the steel cylinders 
The mo- 


possesses 


that are being used on account of lightness. 


tors must be in the neighborhood of 2 Ib. per hp., some 
being even a trifle under that at the present time. The 
main thing at the present time, however, is to build all 
we can of the very best motor we know of and at the 


same time to make all the improvements possible. 


THE AIRPLANE MECHANIC 


The matter of airplane mechanics is important, and 
it opens up a new and wonderfully interesting field 
for many shopmen who can do good work and par- 
ticularly who know internal-combustion motors; for this 
is a war of internal-combustion motors in every im- 
portant field of activity. We shall need thousands of 
good mechanics in the field as well as in the shop, and 
it presents an opportunity to many to do their bit in 
the way in which they can be of the greatest service. 
The first requirement is extreme care and conscientious 
work; for there can be no slighting in work of this 
kind, where not only the man’s life, but the service he 
can render to his army depends on it. For this reason 
each flier has his mechanicians, generally two, who look 
after his machines and no others. This arrangement 
establishes a personal relationship between the flier and 
his men, which insures extra care and a quality of work 
that would be almost impossible under a “pooling” 
system, which may work out well enough on railroads 
and in similar places. The personal touch counts tre- 
mendously here and is taken full advantage of by the 
flying corps at the front. Every mechanic feels a per- 
sonal interest in and responsibility for the flier to whom 
he is attached and is just as proud of his achievements 
as though they were his own. 

Every mechanic who wishes to be of direct service 
in this line should immediately begin to study the de- 
tails of airplane construction, particularly of airplane 
motors, and also get in his application to the air corps 
f either the army or the navy, as he prefers. There 
will of course be many more opportunities in the army, 
at least in the beginning, and this service comes under 
the Signal Corps, which has divisional headquarters in 
various sections of the country. 


A STANDARDIZED AIRCRAFT MOTOR 


The Aircraft Production Board is hard at work on its 
for a huge output of airplanes, as has been 
mentioned before. The situation appears to be nearing 
the point where there will be interesting developments 
to relate. Arrangements for large production promise 
to be announced in the near future, as well as the 
standardizing of a motor that can be built, or rather 
manufactured, in large quantities and at a minimum 
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It has been developed along novel lines and gives 
promise of being the latest word in airplane-motor de- 
It is understood that a standard 
cylinder has been adopted and that this will be com- 
bined in groups of four, six, eight or twelve, according 
to the amount of power desired. The cylinders will of 
course be interchangeable, developing possibly 25 hp. 
each, the motors ranging from 100 to 300 hp., according 
to the plane in which they are to be used. 

A large number of training machines are under way, 
and the different training camps are constantly grow- 
The final training is likely to be done in France 
under the same weather conditions as will be encoun- 
tered in fighting, the field at Avord being suggested 
for the bulk of this work. 
cellent field and to have a capacity sufficient for hand- 
It is a city by itself, with work- 
shops for repairs; and in this department it is said 
Chinese workmen have been giving an excellent account 
of themselves. 

This is one of the ways in which we can help also, 
by recruiting the working force from our shops in 
which similar work is handled, such as the better grade 
Many of the French 
shops are said to be undermanned, owing in a 
to the early mistakes of not exempting skilled 
ics in this line of work. A force of high-grade 
ics sent to France to assist in airplane work would not 
only greatly increase the production of machines, but 
would become thoroughly familiar with the methods 
of the French factories in this work and be of great 
assistance in this country in later developments of the 


sign and manufacture. 





This is said to be an ex- 


ling thousands of men. 


of automobile shops. 


air machines. 

It takes a special type of man to make a high-grade 
air pilot, and very severe tests are imposed in selecting 
the men for this work. Some of these tests seem un- 
necessarily severe and not calculated to get the right 


kind of men. But this will straighten itself out in time. 
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The cost of training a first-class aviator is estimated 
at $4000, which does not include the damage to ma- 
chines. This item has, however, been greatly reduced 
by care and system and is now said to be less than 1 
per cent. of the training machines. 

All preliminary training is done in machines having 
a double control, so that an experienced pilot can be 
with the student to give him confidence and to assume 
control in case of necessity. After the student becomes 
expert enough to fly alone, he can use single-control 
machines that have been returned from the front as 
showing signs of wear and not being quite up to the 
mark for fighting machines. 


THE LANGLEY FIELD AND AVIATION STATIONS 


Among the interesting projects in the field of avia- 
tion is the establishing of an experimental camp at 
Hampton, Va., to accommodate about two hundred 
civilian flyers. There will also be the full complement 
of commissioned officers, two full companies of enlisted 
men of the signal corps, and the usual accompaniment 
of hangars, docks for hydro-airplanes or seaplanes, as 
our British friends very sensibly call them, and other 
necessary paraphernalia. Very appropriately, the camp 
will be called Langley Field, in honor of Professor 
Langley, who did so much for scientific aviation but 
never lived to see his ideas proved correct and of world- 
wide value. 

For the information of those who are interested in 
the flying corps, or “winged cavalry” as General Squires 
calls it, examination boards have been appointed at the 
following places in addition to the boards already lo- 
cated at the older flying stations: Urbana, IIl., Austin, 
Tex., Columbus, Ohio, Boston, Mass., Ithaca, N. Y., and 
Berkeley, Calif. These boards are composed of two 
officers in each case, one of them being a medical officer 
from the Medical Reserve Corps. 

FRED H. COLVIN. 
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Study—By George Gilmore Swain, Alfred Spangenberg 
superintendent 
Massachusetts I J 
superintendent of the ordnance shop of the 
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Ne England Foundrymen’s Association 
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Hite ecretary, Oliver Building, Pitt 


« burgh, Penn 
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cretar d treas- Technical League of America Res r 
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The American and Canadian engineers 
Mechanical Engi- and rchitects of Norwegian birth and de 
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tary 29 West 39th reunion at the Chicago Norske Klub, Logan 
Square, Chicago, Ill., Sept 7 to 29, 1917 
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meeting on first Meeting first Wednesday of each month 
month, You Hote Manufacturers’ Club, Philadelphia Per 
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Vnltroducing the Vadex of Equipment 
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On the opposite page is an innovation in technical 
literature that will be a valuable aid to every man who 
has to do with machine-shop equipment. It preserves 
for permanent record, in standardized form, a classified 
and illustrated history of progress in machine tools and 
minor equipment; a record that will gain in value in 
rapidly increasing measure as the weeks go by. 

The superintendent and factory manager looking for 
the last word in labor-saving appliances will find in this 
an index of all the new tools available for cutting costs 
—and find them instantly. There will be no need of 
going over back issues. 

The designer who must keep in touch with progress 
will find in this clipping index a complete summary of 
new developments. 

Machine-tool and equipment dealers and purchasing 
agents have in this index a centralized directory of 


“What is What” in new equipment for their require- 
ments. Patent lawyers will use this index as an indis- 
putable evidence of priority, since the date of publica- 
tion is printed on each item. 

Consulting engineers will welcome a perpetual record 
with such flexibility of filing. Technical schools and 
colleges will appreciate the value of a continually up- 
to-date textbook on the important subject of shop 
equipment. 

The method of utilizing this information is clearly 
indicated in the illustrations. Separate the individual 
descriptions each week, paste them on 3 x 5-in. cards 
and file as desired. Heads for alphabetical filing can’ be 
taken from the American Machinist’s Buyers’ Cycle- 
pedia. 

The American Machinist is glad of the opportunity 
of presenting this accomplishment to its readers. 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 





SANDBLAST ROOM HEATER, ELECTRIC OVEN 








Amerioup Foundry Equipment Westinghouse Electric ind 
‘o. 52 Vanderbilt Ave., Manufacturing Co., East 
New York City . Pittsburgh, Penn 


“American Machinist, July 19, “American Machinist,” July 19, 


1917 1917 
_ Consists of a room or cabinet Intended for heating, enamel- 
in which parts to be sandblasted | ing or japanning ovens or for 
are placed, being viewed by the other baking or drying process. 
operator through a wire screen pg of ribbon wound on fire- 


clay bushings and assembled on 
steel tie-rods supported between 
pressed steel end plates Hooks 


at the top front part of the ma- | 
| 
| provided on end plates for sus- 


chine. The hose nozzle is oper- 
ated through a slot in the front 
kept closed by rubber flaps. 
Work is loaded from the rear of 
the machine on a rotary table 
Made in various sizes with table 


pending the heater if desirable. 
Protecting screens ittached to 
the end plates for preventing in- 


























diameters of from 5 to 12 feet } jury to heating coils 
POLISHING HEAD LATHE, 14-INCH ENGINE 
Harvard Machine Co., Harvard Richard H. Kiddle, Kinsmen, Ohio 


Sq., Cambridge, Mass. 





cae he a 
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1917 


Designed for polishing or lap- 
ping and made either with a No 
2 Morse taper in the spindle, as 
illustrated, or with spring chucks 
accommodating work up to 4 in. 
in diameter. Special equipment 
furnished if desired 
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Swing over carriage S} in cone diameters, 34 to 8 in 
belt, 2 in. wide; hole through spindle, 1 in front babbitt bear- 
ng 1g x 3% in.; rear babbitt bearing ! x3 it tai pindle 

imeter, 1§ in tapers, Morse Ni 1: lead-screw diameter, 1 
in weight, 1200 Ib lengths of bed, 4 to 1 feet 

THREADING TOOL LATHE, 13-INCH THREADING 
Rivett Lathe and Grinding Co., —_> Automatic Machine Co., Bridgeport, Conn. 
Brighton, Boston, Mass. 
} 
| 


7 ; 
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Consists of a sub-base, eccen- 
tric cutter arbor, operating lever, 
clamping plate, micrometer stop, 
ete. Micrometer stop engages 
locking pawl on the operating 
lever, allowing readings of 
0.0005 in. Locking pawl is con- 
trolled by means of spring push 
rod and thumb pad. Clamping 
plate groove milled to coincide 
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with a rib on sub-base Swing over shears, 13 in swing over carriage, 4} in.: driving 
pulley, 14 x 43 in.; hole through spindle, 14 in.; front spindle bear- 
ing, 34x5 in.; rear spindle bearing, 2% x 44 in.; diameter of 


aad tailstock spindle, 2 in centers, Morse taper No. 4; spindle nose 
threaded 23 x 6 lengths of bed, 6, 8, 12 and 16 feet 
CHUCK, QUICK ACTION MOTORS, DIRECT-CURRENT 


Quick Action Chuck Co., Grand Rapids, Mich The Reliance Electric Engineering Co., 1044 Ivanhoe Road, 
Cleveland, Ohio 
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Used for drilling, reaming and tapping operations where tools “American Machinist,” July 19, 1917 
must be changed quickly. Complete assembly consists of five | Type T motors designed for heavy-duty work. Made in either 
parts, work being released by raising the collar, which operation open, semi-inclosed or fully inclosed styles, with either constant 
may be done while the chuck is either stationary or revolving or adjustable speeds Brush holders are removable and adjust- 


able, and current density of 35 amp. per sq.in. is not exceeded 


Pate nt A pplied For 
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IRON AND STEEL MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named 
PIG IRON—Qutatior were current as follow it the point New York Cleveland Chicago 
ond dates tadiented July 20,1917 July 20,1917 July 20, 1917 
July 20 One Month One Tire 9.00 ».00 $.50 
1917 Ago Year Aco Toe calk >.00 OO 75 
No Southert | mnadry Birmingham $47.00 $40.00 $14.50 Openhe ~ tl , ~ 4, } sates — Pr ae 
No. °X Northern Fx iry. Buffalo 53.00 $7.00 19.75 sig ~~ reed iadcnna 7 aan 12 12.00 
: . P s , . 
Ne N ene Fou y, Chica oe ties + r+ Ordinary carbon tool steel, 
Bessemer, Pitt Surges t+ =O 00 is 93 base price 14.00 13.00 15.00 
oO *hiladeiphia , ’ Jo 0.7 
No. ", Valley 5.00 50.00 19.25 *In bars 
S hern Cineint: t a0 + 90 6.90 ome >. a8 . : > 
- _ I = leceecainen i 0.00 2.50 tye PIPE The following discount are for carload lots f.o.b. Pitts- 
Gray for Pittsburgh 17.95 17.05 18.70 burgh; basing card of May 1, 1917, for steel pipe, of Apr. 1 for iron 
pipe 
UTT WELD 
STKFEL SHAPES—The following ! price n cents per pound Steel BUT! ELI Iron 
are r structural shap n. by 3 i ind larger, and plate t Inches Black Galvanized Inches Black Galvanized 
ind heavier, from jobber arehouse it tl cities named %. % and %& a2 L5 by % to 1% 33 oe 
1 6 , , 
New York— Cleveland Chicago , 1% ” 
One One One One LAP WELD 
July 20,Month Year July 20. Year July 20. Year ? 1° O71 1% 18 ; 
io Aro Ago 1917 Ago 1917 Ago *% to 6 15 35 4 1% > 11 
Structura ime >. 25 ».00 3 £50 3.25 5.00 3.10 ? GL, 1” 
Soft tes - > 00 75 , 20 > 00 35 $50 110 » toa 28 15 
Soft ster b hapes » 00 } " ; £50 » B45) $50 $10 +! to 6 28 L5 
Plat ; tol thick 9.00 8.00 £.00 8.00 3.60 5.01 3.50 BUTT WELD EXTRA STRONG PLAIN ENDS 
%. ™% and 38 "0% % to 1% 33 18 
ki, £3 301 
BAR IRON Pric cents per pe d at the places named are % to 1% 17 34% 
follo : LAP WELD EXTRA STRONG PLAIN ENDS 
July 0. 191 On Ye ir Ago ° 10 OR, 1% 19 3° 
Pittsbure n t.75 2 0 2% to 4 +3 31 1! 25 1 
Warehe New York 1.75 BD t% to 6 a2¢ 30 'y 2 27 14 
Warehouse. ¢ £95 3.25 >% to 4 9 17 
Warehouse Ct ‘ tov 3.10 t', to 6 28 16 
Note National Tube Co. quotes on basing card dated Apr l 
S iscounts in cities name e ollov 
STEEL SHEETS—The j/ollowing are the prices in cents pe Stock discounts in citi " a _s S a “ : 
yund fron obber irehouse at the « named -New York Cleveland—, — Chicago — 
i I } j ‘ Gal Gal Gal 
ar ee ——— . , Black vanized Black vanized Black vanized 
= New York Cleveland Chicago % to 3 steel] butt welded 38 Oo” OQ 15¢ 88 8 48 
_ wa = a al ; to 6 ir steel lap welded 28 10 36 1% ?.8 ~ 8 
£ s = ; . ; Malleable fittings. Class B and C. from New York stock sell at 5 
~ >a, : 2ac »ac from list price Cast tron, standard sizes, 27 and 5%. 
== = ao oo & 
KAO = oe : Set ~ ’ 
*No "8 black 8.75 10.50 3.20 8.50 0 METALS 
*N« °6 black 8.65 10.40 3.10 9.40 $10 MISCELLANEOUS METALS—Present and past New York 
®*Nos » and black 8.60 10.35 3.05 i es Se ,OD quotation in cent per pound 
Nos. 18 an 0 black 8.55 10.30 3.00 9.30 3.00 : ; niv °O — ae Wer 
No. 16 blue annealed. 9.10 10.20 3.70 9.70 3.60 a " onth Ago . eae 
No 1 blue annealed S85 10.10 3.60 9.60 3.50 . ‘ ‘ } 1 ” 2 2 ey 
ca BR pee 885 10.05 3 55 re 3°45 Gor r ele oly (ca 1d lots) 28 oo 31 00 r 00 
No. 10 blue annealed. 8.25 10.00 3.50 9.50 3.40 “— 10 oo er ~ D 
*No. 28 galvanized. .10.75 13.00 5.20 11.00 5.10 Gaon, ae Fe ae 200 
*N galvanized. .10.45 12.70 $90 10.70 4.80 ; eaten : 
No 4 inized 10.30 12.55 $75 10.55 16 *TI arter | spot copper the market price is ‘2% 
*} gate he dd 2 ST. LOUIS 
Le 1 10.12% 1°.00 6.37 
Spelte 8.50 M.25 8.50 
COLD DRAWN STEERL SHAFTING From warehouse to con- \t the piace named, the following price In cents pe pound 
ime requiri fair- d lot the f ng not _ hol prevall ‘ 
. = quotat d ——New York— Clevela Chicago 
July 20. 1917 Oo Year Ago 
Ne y l t >> List ¥ 0 Cr S - _ _ 
ey List 10 List} 0 ; = , . : 
h List 10 List plus 10 Lm 2EC : Lm 2=0 eso 
22> c= 36 - = = E00 & 
- S24 OFS SS Cra om< 
DRILL ROD—Discounts from list p1 as follows at th Cop heets, base. 47.00 47.00 0 42.00 37.50 37.50 
) amed ; i , " 
i nar ! } t bas + 7) 17.50 15.50 6.00 15.00 7.00 15.00 
xtra Sta —" | heet 15.00 £5.00 £4.50 38.00 t” .00 43.00 38.00 
Ne Y 10 ‘ . 125 45.00 24.12 39.50 700 ©=639.00 5.50 
¢ ar 10 5 S 
h . 5 0 39.50 9.50 37.50 39.00 33.00 39.00 38.00 
Copper t quoted abov h 116 oz old rolled 14 oz. and 
heavier ld le polished takes le. per sq.ft. extra for ‘20-i widths and 
el ove! UO in at 
SWEDISH (NORWAY) IRON iterial per 100 Ib } 
, * BRASS RODS The following quotatior are for irge rt 
July 20,1917 One ¥ Ago Tb, ang over, warehouse; 28% to be added t 
new 1 $14.00 ea 00 - extra J to be added to warehouse price for « 
L 13.30 6.20 July 20, 1917 oO M 1 Ago 
“ 12.00 4 M $4° 00 4° 00 
l oO —> a Ntw ¥ $5.50 5.50 
Not ee : me i ( ‘ iS 00 moO 
« 4 Ti O50 
ZINC SHEERTS The yw £g ric ‘ t ¢ 
WELDING MATERIAL (SWEDISH)—Prices are as follow v 
cent ind f.o.b. New York ; , ; b. mi 19.00 
T { k | f 3 
. Jul 0 On J 0 One 
\ W . . - y ‘ 
‘ Weld Rods 191 Year A 191 Year Ago 
by 1° " 18.00 New y 1.00 150 150 oo 
No.8 10 hy mo i 14:00 Cley ,oO0o > ; > 4 
by 19 in lo , oo Cl 0 0.00 too 100 
oOo 1 OF ” in > 7 ' 
a ie Soa 1.00 @ 30.0 by 21 lo 1°00 ANTIMONY—Chin und Japa inds it ts p ind 
N 18 ec il Weld Wi ta er ( paid mn 
) 0 | : : J v 0. 19179 oO Yea Aro 
” 33.00 New Y¥ 16.00 14.00 
ev, 10.00 Cle, 19.00 19.00 
\ V 5 38.00 oO 1850 85 
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SYNOPSIS — Our nation is now at war with the country noted for its specialization in instru- 
ment making. Those of our readers who, under ordinary conditions, would be but mildly inter- 
ested in a general description of a panoramic sight of American make are face to face with the 
impossibility of obtaining these instruments from their usual source. We have been depending 
upon Germany for many of the important optical instruments that make modern artillery effec- 
tive. The tool and instrument manufacturers of the country have heretofore given little 
attention to this class of work and as a result have shown some disinclination to submit prices 
to the Government, based upon their present knowledge of requirements, which they con- 
ceive in a vague way to be beyond the reach of their equipment or skill. ‘It is the purpose 
of this and succeeding articles to give a general outline of the construction and operation and a 
description of the manufacturing requirements of the panoramic sight. 





HE use of the panoramic sight, shown in Fig. 1, in 
field-artillery service has become absolutely neces- 
sary in order to obtain the accuracy demanded in 
laying the gun to the target. In action the usual ec ondi- 
tions are such that the target is not visible to the eve of 
the gunner. The remarkable performances credited to 
the Krupp siege guns and howitzers and the French 75’s 
were accomplished under these conditions, and the ac- 
curacy of the firing was made possible by the use of the 
panoramic sight, with which the guns were equipped. 
In the earliest days of field artillery the pieces were 
aimed by the eye, using the front and rear open sights 
similar to those on a shot gun. The open sights were 
used for rapid aiming at close range. For direct aiming 
at moderate ranges the gun was equipped with an ad- 
justable peep sight and a corresponding front sight. 
The use of a telescopic sight of some sort became 
necessary when the ranges at which the guns were em- 
ployed became longer and the accuracy of functioning 
of gun and ammunition greater. At first the telescope 
took the form ordinarily seen, that of the straight tube. 
This form of sight was soon found inadequate for the 
reason that when it became necessary for protection 
purposes to conceal the artillery behind hills, woods, etc., 
where the target was invisible, a sight was required that 
could utilize as an aiming point a conspicuous point 
about the horizon instead of the actual target. 





This method of aiming is know as indirect fire and is 
made possible by the use of the panoramic sight. The 
peculiarity of its function consists of the rapid cir- 
cular movement of the headpiece, which brings into 
the gunner’s field of view a magnified image of 
an object situated at any point on the horizon. 
Where the target is not visible to the gunner, an auxil- 
iary aiming point is selected from some point on the 
horizon that will be visible to the gunner using the pan- 
oramic sight. This aiming point is usually located in 
a direction oblique to the front of the gun (see A, 
Fig. 2). 

A point of observation B, Fig. 2, is selected by the 
battery commander, from which both the target and the 
gun are visible. The azimuths and ranges of the aiming 
point and target are measured, usually with the battery 
commander’s telescope and the distance from the obser- 
vation station to the gun is determined. 

The scale readings of the altitude and azimuth gradu- 
ations of the battery commander’s telescope correspond 
to those of the rear and panoramic sight. The measured 
distances are transmitted by the battery commander to 
the gunner, corrected to the position of his gun. The 
rear sight is then set at the height required, and the 
scale of the azimuth circle of the panoramic sight is set 
to the reading ordered. The gun is then turned with 
the aid of the traversing handwheel until the vertical 
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line of the panoramic sight is directed [ 7 Diiiiceitt — 
at the auxiliary aiming point A, the 
range quadrant being used for elee [=~ SO SS 
vation. The panoramic sight in itself — » Sage " ee Xa ee, oe —— a 
is a combination of lenses and prisms ——) Rien “hes ee = _>_~ 
held in proper relation by mechanical A” Drupal —- <> — +. * 
means. The sight is shown in Fig. 1, ==" —_- ® " 7%. /- S\ Nf 
and the sight with its sight bar and ‘ % y= i ii ; EN 
sight shank, upon which the sight is Be \ “x rine ; a , 
mounted, is shown in Figs. 3, 4 and — i — - ——— 

5. The sight bar A, shown in Figs. \&’'«**** le SOU Ts Pe ar ee pp 
3 and 5, which is turned to fit the eg mene — “ 
| 


holding bracket on the gun, forms the 
support for the peep and panoramic 
sights and carries the socket, or guide, 
upon which the sight shank, or sword, 
is mounted. The sight shank BP is an 
arm curved to the arc of a circle, which 
slides in the guides C in the shank 
socket and is moved up and down by a 
scroll gear engaging in a rack cut 
upon the shank. The scroll gear is 
held in mesh with the rack by a spring 
and can be disengaged from the rack 
by compressing the spring, permitting 
the sight shank to slide freely in the 
guides, or to be entirely removed The 
sides of the upper sight shank con- 





FIG. 1. ANORAMIC SIGHT, MODEL 1% 
\, elevation index B, throw-out lever ej 
support D>, rotating head. E, open sight F, 
G, azimuth worm knob H, plunger-spring retainer 
azimuth circle K, shank L, elbow M, eyepiece 


illumination shutter. ©, T-lug P, micrometer index 


micrometer 


17 


R, 









elevation-index 
spring tension plate. 
l, 


hood J, 
N, night- 
elevation 


A - AUXILIARY AIMING POINT 
B - OBSERVATION POINT 


C - PANORAMIC SIGHT 
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DIAGRAM SHOWING PROCESS OF SIGHTING ON 


AN AIMING POINT 


verge above the peep sight and form a support for the 
panoramic sight. This support has a vertical T-slot, 
not visible in the illustration, into which the guide lug 
of the panoramic sight fits (see O, Fig. 6). A clamp 
screw L, Figs. 3 and 5, with a ratchet head is seated in 
the support and holds the panoramic sight in position by 
forcing it against the beveled ways of the support. 

The body, as shown in Fig. 6, consists of a shank K, 
with a T-lug O, to the upper end of which is screwed 
and doweled the azimuth-circle support C. This in turn 
carries the seat for the rotating mechanism of the sight, 
shown. The azimuth circle J, graduated into 64 
equal divisions, is seated thereon and held to position 
by the beveled wall of the azimuth-circle support, to 
which it is fitted. It is retained in place by the spring 
tension plate F, seen in the assembled view, Fig. 1. 

The hood 7, Fig. 6, forms the housing, which screws 
into position on the shank and is provided with bearings 
for the operating worm, which engages in a worm rack 
cut on the azimuth circle. This worm is held in con- 
tact by a spring and can be disengaged from mesh by 
the movement of the throw-out lever B, Fig. 1, operat- 
ing an eccentric. When disengaged, the rotating head D 
can be revolved rapidly in the desired direction. The 
worm is then thrown into gear, and finer adjustments 
are made by turning the worm knob G, Fig. 1. A gear 
sleeve (F, Fig. 6), is fitted within the shank, to the up- 
per end of which is screwed a holder N, which carries 
the revolving prism B. 

The teeth on the geared sleeve engage with the small 
gear teeth on a double pinion, not shown in the illus- 
tration the large gear of the double pinion is driven by 
the gear cut upon the lower inside hub of the azimuth 
The double pinion is seated in the nonrotating 
The gears and pinions are cal- 


as 


circle. 
azimuth-circle support. 











Auvust 2, 1917 AMERICAN 
culated so that the angular velocity of the rotating-head 
reflecting prism is twice that of the geared sleeve carry- 
ing the rotating prism and in the same direction. 

The upper hub of the azimuth circle carries the seat 
for, and is threaded to fit into, the rotating head. With- 


in the rotating head is fitted the rotating-head prism 
holder M, as shown in Fig. 6. 


A worm segment is cut 








thereon, positioned to control the reading of the eleva- 
tion scale of the rotating head. The worm segment 
meshes with the elevation worm, which is provided with 
a micrometer head. By this means the line of sirhi 
may be moved up and down from a horizontal position 
reading the variation on the elevation scale in mils. 

The mechanical work on the panoramic sight is ex 
acting, and the machine-tool equipment should be « 
correspondingly high grade when work of this kind is 
undertaken. Worn tools, in ill health, with rattlirg 
bearings and adjustments, would prove too severe a 
handicap where a successful outcome is expected. Ap- 
proximately 40 per cent. of the work performed on the 
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FIG. 3 (LEFT) PANORAMIC SIGHT 
MOUNTED ON SIGHT BAR AND 
SIGHT SHANK 
A, sight bar: B sight shank * 
guides; DPD, up and down gear knob: F, 
cross spirit-level holder G, peep-sight 
screw knob; H, peep sirht I, deflection 
scale; J, elevation spirit le 1: K, range 
scale; L, clamp screw M, panorami 

sight 
FIG. 4 (ABOVE) FRONT VIEW OF 
PANORAMIC SIGHT MOUNTED 
Cc micrometer k h: I de tic 
index ; T, index for micrometer | ) 
FIG (RIGHT) SIDE VIEW OF 
PANORAMIC SIGHT MOUNTED 
ON SIGHT BAR AND SIGHT 
SHANK 
A, sight bar; B, sight shank: F, cro 
spirit-level holder iD cros lin 
| crew knob; G, peep-sight crew knob 
H, peep sight I deflection il L, 
clamp screw ; M, panoramic sig! 
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sight is generally devoted to assembling operations. 
This percentage can be reduced in direct proportion to 
good or poor qualities shown in the machining of the 
component parts that have been prepared for the as- 
sembling operations, such as the alignment and cor- 
rect relation with which hole has been 


with another or the accuracy of the various operations 


one machined 





the a 


reaching 


performed upon the work before 
sembler. 

When the assembler is furnished with 
part, the essential peints of which have not been prop- 
erly machined, he may assume the condition of error to 


be unimportant; but later developments in the assembl: 


a component 


are liable to show a loss cf position cr of adjustment, 
due to looseness of surrounding parts, which cannot be 
traced at once to the offending part. Unnecessary and 
expensive work usually follows. 

All parts of the instrument are not 
changeable, but it is desired to finish the pieces as close- 


ly as possible to a condition of practical interchange- 


strictly inter- 
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ability. Owing to the nature of the instrument, the 
assembling operations are performed by the selective 
method, each instrument being composed of parts bear- 
ing the same identifying numbers. 

Special tools, such as drill jigs, special arbors and 
dies, holding fixtures, etc., can be made of the type usu- 
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instrument. The erecting prism B, however, is so shaped 
that, when rotated about its vertical axis, the image of 
an object seen through it turns with twice the angular 
velocity of the turning prism itself. Consequently, if the 
headpiece is moved through an angle of 90 deg., it is only 
necessary to revolve the prism B through 45 deg. in or- 





ally adopted for the machining of 
metal parts, with the exception of 
the indexing fixtures for cutting the 
gear teeth in the pinions, the special 
arbor for indexing the nicking opera 
tion for hobbing the worm gear and 
the graduating operations. The 
three last-named operations require 
apparatus differing but slightly from 
the regular holding and indexing ar- 
rangements provided on a universal 
miller and will be described later. 
Assembling and adjusting the sight 
is a delicate operation, and the at- 
tempted forcing of parts together 
is sure to bring disastrous results. 
It is necessary that the instrument 
shall be fitted together without per- 
ceptible shake in the movable parts, 
all threaded parts being interchaige- 
able and lenses and prisms accurate- 
ly and firmly secured to the metal 
parts. All prism seats are inter- 
changeable. The graduated scale on 
the azimuth circle, when made to con- 
form to the detailed drawing, shows 
graduations of 100 mils for each 
unit, each division equaling one 
sixty-fourth of the complete circle. 
The reading, when set at zero, coin- 
cides with the line of sight lying in 
the vertical plane that passes through 
the axis of the eyepiece, elbow and 
shank, the location of which is ar- 
ranged so that the line of sight of 
the panoramic sight is parallel to 
that of the rear sight and also to the 
axis of the gun when both sights are 
set at zero. The optical parts of the 
instrument consist of two distinct 
elements—the telescopic part and the 
prismatic system. The assembled el- 
bow complete, when unscrewed from 
the shank, contains the eyepiece 
lenses and lower reflecting prism and 
also carries the objective cell and 











Q 








lens, Fig. 6. This mechanical and 


: . , . ; : FIG. 6. UNIT ASSEMBLIES OF SIGHT, SHOWING POSITION OF PARTS AND 
optical combination contained in the ‘ OPTICAL RELATIONS ‘ 
elbow performs the functions of the A, rotating-head prism B, revolving prism. C, azimuth-circle support. D, worm- 
inary , . mechanism knob. BE, objective lens. F, supporting sleeve for revolving prism. G, lower 
ordinary terrestrial telescope, its reflecting prism. H, front-prism support. I, hood J, Azimuth circle K, shank 
+3 . : so — L, bottom prism support M, rotating-head prism holder. N, revolving-prism holder 
function being to magnify the object. 0. T-lug. P, prism support back. 2: eyepiece. R, rotating head. S, retaining spring 
" P oss . = -. " or prism G. T, shutter for night illumination U, prism shield. V, reticule lens. 
The magnifying powes is four diam W, field lens. X, eye lens. Y, rotating-head prism spring 
eters. The prismatic system per- 
forms the erection of the image, retaining the image der to retain the image in its true position. As shown 


erect during rotation of the headpiece. For illustration, 


if the headpiece containing the rotating-head prism A, 
Fig. 6, is rotated through an angle of 90 deg. and the 
revolving prism B remains stationary, a vertical object 
would appear to be horizontal when viewed through the 


in Fig. 6, the prism B is of rectangular cross-section 
and revolves around the same axis as the prism A. 
The gears and pinions are so calculated that, when the 
rotating-head prism A is turned through any part of 
360 deg., the revolving prism B will turn with it at half 
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the speed, the image remaining erect when viewed 
through the instrument. 

The optical parts, as shown in Fig. 6, comprise the 
rotating-head prism A, the revolving prism B, the ob- 
jective lens Z, the lower reflecting prism G and the eye- 
piece lenses. The rays coming from the object are re- 
fiected downward from the prism A into the prism B, 
which rectifies them; in passing through the objective 
lens E the image becomes reversed and inverted. In 
passing through the roof-shaped prism G this is cor- 
rected, the angular faces of the prism transferring the 
rays by cross-reflection to opposite sides of the axis, 
thus presenting a rectified (erect) image to the eye- 
piece, which the eyepiece magnifies. 

For using the panoramic sight at night, a small slot 
segment is cut in the elbow, and a corresponding seg- 
ment is cut in the reticule cell. This slot is covered by 
the circular shutter 7, Fig. 6, when night illumination 
is not required. The slot contains a glass insert for 
protection from dust or moisture. When used at night, 
an electric flashlight is held close to the opening, illu- 
minating the graduated crosslines of the reticule. 


Special Filing and Burring Machine 
By JOHN J. EYRE 


Where the production of machine parts runs into 
large quantities, the designing of special fixtures for 
reducing costs has become an impor ant factor. 

In a munition plant in the East where large quantities 
of steel bodies for British detonator fuses had to be 
filed and burred, the machine shown in the illustration 


was designed to simplify produc‘ion. As the idea is 
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SPECIAL FILING AND BURRING MACHINE 
adaptable to other lines, a description may interest the 
readers of the American Machinist. 

The machine was composed of a base casting; a driv- 
ing member with a tight and a loose pulley thereon; a 
three-piece draw-in chuck bored to fit work; a push 
rod that extended through the driving member to re- 
lease the chuck; a compression spring to close the 
chuck and a foot-treadle-controlled thrust plate sup- 
ported by a bracket in the rear of the base casting, the 
bracket and base being bolted to a 3-in. steel plate fast- 
ened to a bench of suitable height. 

The base casting was made with two uprights bored 
in line and bushed to receive the spindle, which was 
made of machine steel and chambered to receive the 
push rod, compression spring and ball end of the draw- 
in chuck, substantially as shown. 
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A tight and a loose pulley were located on the driving 


spindle. The draw-in chuck was made of machine 
steel bored to receive the work. The outer diameter 
was turned to fit the seat in the spindle, the rear 
end being formed to a ball shape with a groove turned 
on it to receive a split ring for holding the chuck 
together after it had been sawed in three equal sections. 
The front ends of the chuck jaws were counterbored, 
where they had been sawed, to receive three small 
springs for forcing the jaws open when pushed forward 
by the foot treadle. A compression spring, located in 
the chamber of the driving spindle, operated the chuck. 


Air-Operated Piston Guide 
By GEORGE M. DICK 


About 75 per cent. of the lathes that we use in the 
manufacture of shells are equipped with air-operated 
chucks. The part that we have found to wear out quick- 
est, and which gave us the most trouble, was the leather 
piston packing. We started out with the cast-iron 
piston and follower { in. smaller than the cylinder and 
used ,',-in. leather packing beveled at the edge. In a 
few weeks’ time, however, the leather became too small 
for the cylinder, and consequently the air escaped. 

We tried |-in. leather and it worked a little better; 
but we still had trouble. Then we tried a spring under 
the outside edges of the leather, which also helped some. 
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THE PISTON AND ITS GUIDE 


But still the piston, when in the rear end of the cylinder 
—the position which it occupies on all pull-in chucks 
when the chuck is elosed—appeared to move sideways 
in the cylinder when the lathe was running. No doubt 
this was due to the piston rod being supported only 
for a short distance at the cylinder head and having 
clearance in the spindle. The piston leather packing 
being to a certain extent elastic, it allowed movement 
of the piston. 

Some months ago we started to use a piston guide, 
which is cast-iron plate A bored to fit the spigot on the 
piston and turned a snug fit in the cylinder. We found 
that this served to hold the piston steady in the cylinder 
and preserved the leather. 

Leathers which formerly had to be changed every 
two or three weeks now last as long as six months. This 
means quite a saving in leathers, and we find the pis- 
tons work much better. 
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Automatic Machine for Wearing-In Threads 


By CHRISTIAN F. MEYER 





SYNOPSIS —Coarse-pitch acme threads on a 
worn-in to a babbitted nut by means 
described in this 


shaft are 
of the 
article. 


f \ HE spindle, shown in Fig. 1 at D, has a double 
acme thread and works in a hollow cast-iron nut 
B, into which white metal is poured through suit- 
The white metal contracts somewhat in 
cooling down, and it is therefore necessary to grind 
the spindle into the nut in order to obtain a proper 
working fit, which work is described in detail. 


automatic machine 





able openings. 





Section A-A 
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DETAILS OF 


FIG. 2. 
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THE AUTOMATIC WEARING 


This work was formerly done by two laborers using 
a large tap wrench and required from 4 to 5 hours 
for each spindle. It was very difficult to get men for 
this job, as the labor was hard. In addition, the work 
was unsatisfactory, due to the inability to revolve the 
spindle by hand in a straight line or uniformly. More 
and more of these spindles, as well as similar work, 
had to be made, so the automatic device described in 
this article was designed and built. It has been used 
for nearly three years with the best results. 

The device, as shown in detail in Fig. 2, consists of 
two cast-iron frames K, which were taken from an old 
Bearings are mounted upon these frames and 
The work is placed be- 


machine. 
provided with lathe centers. 
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FIG 1. NUT AND SCREW TO BE WORN-IN 


tween these centers and revolved by means of a 
dog, the tail of which is held in a slot provided 
in the faceplate G for that purpose. This face- 
plate has gear teeth around its circumference. 
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FIG. 3 DETAILS OF THE REVERSING 





August 2, 1917 AMERICAN MACHINIST 183 


The device is driven by a motor, the pinion of which springs V allow the wedge P to separate the levers R, 
drives the large gear V. The latter is keyed to a shaft permitting the collar Q to pass and operating the shift- 
or which two gears W and F are mounted loosely, held ing rod O. 
in their respective positions by suitable shoulders on This device gives excellent results. The work comes 
the shaft and collars. Between these two gears slides out round, straight and uniform, and a laborer running 
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a toothed coupling which is keyed to the shaft and tie machine finishes one spindle in about 25 min. He 
which may be thrown in or out of connection with either can also be used for some other job, as aside from load- 
of the gear W meshes directly with the teeth of the ing and unloading, the device needs no attention. 


faceplate G, while F drives the same plate by means of 
a pair of solidly connected intermediate gears Y. This 
mechanism provides the reverse drive. 

The coupling X is operated by a hand lever A, thrown 
over and back by two collars that are fastened to a 


Practical Co-operation 


By ENTROPY 


shifting rod O. The nut B is prevented from revolving In the “good old days” in the East large families 


by a dog that likewise slides on the shifting rod O. were an asset. 
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FIG. 4 ASSEMBLED MACHINE WITH WORK IN POSITION 





A farmer and his wife could only clear 


and cultivate a small patch of land. 
Every child, soon after it was out of 
the cradle and regardless of sex, 
worked. Possibly it was only at wash- 
ing dishes; but whatever it was, it 
relieved the mother or father so that 
just that much more of the 24 hours 
was available for work. Saving was 
necessary and automatic. Crops ma- 
ture in this region but once a year. 
What the people raised had to carry 
them until the next harvest. They 
worked literally by the year, and not 
by the month, week or day. They had 
to allow a factor of safety in their 
planting, because seasons were pre- 
carious. Bad years they drew up their 
belts another hole or two. Good years 
they had a surplus to exchange across 
the ocean for the good things of life. 
With everybody working, there was 
every inducement to have large and 
profitable families, since the few boys 
who cut loose before they were 21 had 


The two sliding brackets N, shown in Fig. 3, are to buy their time from their parents. With every neces- 






pushed along by the dog, Fig. 2, as the nut is moved in _ sity for forehandedness, it is no wonder that New Eng- 
either direction by the revolving spindle X. These land prospered, nor is it any wonder that movements for 
sliding brackets by overcoming the tension of the general-health and old-age insurance made slow progress. 
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It is hard for an Easterner, no matter what part of 
the country he lives in, to conceive of more than two 
types of men—one, the forehanded and usually pessimis- 
tic type which the surroundings of our ancestors de- 
veloped ; the other, the hardy, reckless day-by-day hunter 
and adventurer, who asked no odds of anyone and went 
hungry but cheerful when he did not bag his game, but 
asked of no one a favor. 

Time, however, has brought another type in large 
numbers—men who cannot see where their daily bread 
comes from, who are all the time within a week of 
starvation, but never know it. A man who works at a 
turret lathe or a drilling machine cannot pile up work 
against a hard season; neither can he go gunning 
around the country for the best jobs, though the past 
year or two has found many who tried it to their sor- 
row. Modern methods have taken away from him a 
large part of this opportunity to store up a surplus; and 
no matter how much good advice we may give him about 
economical living and the virtues of hard work, the fact 
remains that the saving that is possible under the 
best of conditions is more than offset by the pressure to 
give his children a good education rather than to emu- 
late our ancestors by putting them to work. His em- 
ployer could, until recently at least, see an opportunity 
to lay up a store against dull seasons, but even there 
cut-throat competition has often prevented his doing 
what he would like. 

All of this indicates that saving and thrift are rapidly 
becoming a matter of codéperation rather than an individ- 
ual affair. We are all so dependent on each other’s ac- 
tions that we are no longer‘ able to stand by ourselves 
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some way in which we can coéperate among ourselves 
to handle it in a manner satisfactory to all concerned 
and yet get a dollar’s worth of service for each hundred 
cents invested. There seems to be little question that 
thrift, to be effective, must be coéperative rather than 
individual; and the portion of it that may be covered by 
insurance against loss of wages and cost of medical 
care seems so directly connected with wage earning and 
with industry that it probably will before many years 
have to be paid for by employers, either directly or in- 
directly. 

The more experiments along this line there are, car- 
ried out by concerns large enough to stand the cost as an 
experiment, the more will be known about the necessary 
cost, if it is carried on by the government, and the 
better will be the chance of coéperative work, if it is 
carried on by the employers themselves. 


Machining Details for Gasoline Engines 
SPECIAL CORRESPONDENCE 


In this article are illustrated some of the special tools, 
jigs and fixtures used by the Gray Motor Co., Detroit, 
Mich., for machining details for its recently developed 
truck and tractor engine. 

Ia Fig. 1 is shown the jig used in drilling the flywheel 
housing. The jig is designed to hold two housings at 
once, which have been bored and the various surfaces 
milled prior to the drilling operation. The castings are 
located against the pads A and against the body of the 
jig, which is made to suit the bored surface of the hous- 




















FIG. 1. DRILLING FLYWHEEL HOUSING 
even in some things that seem like our most private af- 
fairs. It is this which is making the mad rush toward 
government insurance, in which the officials expect to 
use the small portion that the state contributes as a 
means for complete control. 

It seems as if we should stop, look and listen before we 
get to this crossing. In abstract principle this is really 
a matter for the whole community concerned, but as a 
matter of practical experience the fact remains that as 
yet there are few places where the administration of 
our government is even 50 per cent. as efficient as the 
poorest of our businesses. Before we decide to let such 
inefficient methods spread to such large proportions as 
even health insurance alone, we should see if there is not 


FIG. 2. DRILLING VALVE ROCKER-ARMS 
ings. The pads B, operated by the screws C, hold the 
casting in position. When the castings are in position, 
the latch D is held down by the pins E. 

When it is desired to lift the latch, the lever F is 
drawn back, thus allowing the pin E to drop down. In 
each flywheel housing six ,',-in., eight jj-in. and two }}- 
in. holes are drilled, and the time required for two hous- 
ings is three minutes. 

The fixture used in drilling the valve rocker-arms is 
shown in Fig. 2. The parts are placed from the front, 
being located on height pads. The handle A is then 
tightened, which draws back the six clamps and holds 
the rocker-arms in position. Six j,-in. and six }j-in. 
holes are drilled in the rocker-arms, the time necessary 
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being three minutes. While these six rocker-arms are 
being drilled, the operator is placing another set of six 
pieces in the jig at the rear, thus making the machin- 
ing operation continuous. 

In Fig. 3 is illustrated the jig used in drilling the 
fan brackets. The casting is slid from the front and 
located in a fixed V-block at A. A wire attaches the 
lever B to a treadle. After the operator has placed the 
casting in the fixed V-block, he pushes down the foot 
treadle. The lever B pushes a sliding V-block against 
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rings, it must be that some of the manufacturers are 
not acquainted with the methods of making these dies. 
Consequently, the following description will be of inter- 
est, as the cost of dies produced by these methods should 
not exceed $60. 

The graduations may be cut on a shaper by mount- 
ing a good dividing head on the shaper knee and using 
a single-point tool. A better way, however, is to make 
a milling fixture such as is shown by Fig. 1. This is 
simply a casting that is fitted up to fasten to the over- 



































FIG. 3. JIG FOR FAN BRACKET 
the casting at C, thus forcing it into the fixed block and 
locating the piece. 

Two 43-in. holes are then drilled, the time required 
being about one minute. With this method and type of 
jig the drilling operation is performed with a small 
loss of time for putting in and removing the part from 
the jig. 

THREADING END OF CAMSHAFT 


The fixture used in threading the end of the cam- 
shaft is shown in Fig. 4. The shaft is held in the 
three-jawed chuck A, operated by the handle B. The 
correct setting is obtained with the clamp C, which is 
swung against the camshaft. The shaft is raised until 
the shoulder comes in contact with the under side of 
the clamp. The shaft is then tightened in the chuck and 
the clamp swung back. The die D is fed down and the 
thread cut. The die is opened when the collar EF comes 
in contact with the surface F of the column, thus pre- 
venting damage to either the die or the shaft. 


MILLING SLOTS IN CAM GEAR 


The fixture used in milling the timing slots in the 
camshaft gears may be seen in Fig. 5. It holds two 
gears, which are held down with straps, as shown. The 
two end mills are driven by gears from the drilling-ma- 
chine spindle. The revolving cutters are fed down 
through the gears, which are rotated the desired angle 
with the handwheel A. In this way the proper slots are 
milled. 


Making Graduation Dies 
By DONALD A. BAKER 
Considering the high prices charged for the graduat 


ing dies used by time-fuse manufacturers for stamp- 
ing the graduations on time-fuse bodies and timing 


FIG. 4 


MILLING SLOT IN GEAR 


FIG. 5 


THREADING 


arm of the miller. It is held by the two clamping screws 
at the top, while at the other end it carries the cutter 
A, which with a gear B is mounted on the same shaft 
and is a close fit in the slot in the overarm. Another 
gear C meshes with the gear B and is driven by a round 
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FIXTURE 


FIG. 1. THE MILLING 
belt that passes over the grooved pulley D. The gradu- 
ating die is mounted on the dividing-head faceplate, as 
shown. After the job is properly set up, dividing and 
feeding the cutter across the work may be done by un- 
skilled help. 

The next step is the cutting of the lines to length. On 
some dies there are three lengths, while on others there 
are only two. Various methods have been used for this, 
but the best two will be given here. Fig. 2 shows a 
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hardened tool-steel piece A, which serves two purposes: 
First, that of the gage by which to turn the inside of 
the dies; and second, after the dies have been gradu- 
ated, it is again put in place and held by a clamp while 
the chisel B is used to cut into the graduations, as 
shown by C. Four graduations at a time are cut. The 
piece A is indexed by hand, missing the fifth graduation. 
Another four are cut in like manner, and so on until all 
have been cut. This method prepares the die so that 
it can have the surplus parts of the lines removed by 
hand engraving. The chiseling is simply used as a 
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FIG DEVICES FOR CUTTING 


guide and, of course, leaves the tops of the graduations 
square and sharp. 

A better method, and one that does away with hand- 
work on the die, is shown by Fig. 3. The die, after 
graduating, is again set up on the dividing-head face- 
plate, with the head tipped a from the 
Then a cutter of proper width is used to cut 
lines to length, simply cutting the tops off 
This has an added advantage 


few degrees 
vertical. 
the 
as shown by the line A. 


short 

















iA FIG.4 
FIG.3 
FIGS AND 4. CHISELING AND ADJUSTING METHODS 


in that it gives the tops of the lines what might be 
called a reverse rake; in other words, it does not leave 
them quite as sharp as the first method described. At 
B is given another view of the cuts, while C shows the 
part that is left, which has the long line on the front 
of it. 

Steel used in making dies must be tough, and free 
from distortion in hardening. For this reason it has 
been found, regardless of cost, that high-speed steel, 
pack hardened in bone dust at a temperature of about 
1900 deg. F., then dipped in oil and afterward drawn to 
about 500 deg. F., gives the best results. Dies made 
in this way wear out, but do not chip off as do various 
kinds of carbon-steel dies. Also, the packing of them 
at a comparatively low heat does away with all troubles 


from distortion. While the dies are not as hard as those 


done at the higher heat, they are hard enough for the 
purpose and very tough. 

Fig. 4 shows a method of adjusting the dies in their 
holders—in this case a shoe that was used in a drop 
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hammer. A pin A is driven into the side of the die; B 
is a clearance slot in the die shoe, while the screws C 
bear against the sides of the pin A and are used to 
adjust the die to proper position. One of the screws 
shown has another screw at right angles to it, so that 
once the die is properly set, this screw is tightened down. 
retaining the position of the screw under it. The other 
screw is loosened whenever the die is taken out of its 
holder for any reason. Putting it back in place then is 
an easy matter, as the one screw not having been dis- 
the pin in the die can readily be set back 
against it. 


turbed, 


Layouts Versus Computation for 
Obtaining Angles 
By HARRY KOONTZ 


Tool designers consume much time in making calcu- 
lations to obtain dimensions for cutters, locating blocks 
in drill jigs and fixtures, form gages, etc. In many 
cases a calculation including several angles is 
first by the tool designer or detailer and again by the 
checker. The writer has many times performed or wit- 
nessed a day’s work to obtain one dimension for a cut- 
ter or gage that was drawn in one hour. 

These dimensions should be obtained, whenever pos- 
sible, by a 100 to 1 layout, the required dimension to be 
which allows but one-half thou- 
In many cases an en- 


made, 


scaled within 0.005 in., 
sandth variation in the answer. 
larged layout must be made to assist in solving the 
problem; and it should be made at least 100 to 1 size, so 
that the checker may scale the dimensions that the de- 
signer calculated. The illustration shows a method of 
making a layout to this scale or larger, when some of 
the dimensions are beyond the capacity of the drawing 
board. 

A tack A is placed in a neighboring board and the 
thread B the radius CD, the chord of 


A Td 


used to draw 











METHOD OF MAKING LARGE LAYOUT 


which is then measured off by scale. The thread may 
ve fastened temporarily with a thumb-tack, so that the 
lines AC and AD may be drawn with a straight-edge 
aligned to the thread. 

In this manner the enlarged layout may be made of 
the necessary parts only, and the scale of the enlarge- 
ment need not be limited by the length of the radius. 
It is obvious that the same method applies to angles 
and similar problems where no radius exists. 


Harry A. McKnight has resigned as superintendent 
of the plant of the American Car & Foundry Co., Jef- 
fersonville, Ind., to enter the operating department of 
the Canadian Car and Foundry Co. He is succeeded at 
Jeffersonville by Charles T. Hertzsch, assistant super- 
intendent of the plant. 
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Making Opportunities in the Dratting Room 


By CHARLES 





S YOU know, there is a saying that op- 
| portunity knocks once at every man’s 
door. I will go farther than that 
and declare that it knocks frequently 
—like a pessimist talking about his 
neighbors. Indeed, I will 
bold as to say a man can 





make so 


make his 











own opportunities, just as, in a 
larger way, he can make his own 
career. We can all do that, you know. All that is re- 


quired is a peculiar unyielding desire, the willingness 
to work toward this desire, a beautiful self-denial in 
matters apart from the thing wanted, and a modicum 
of good health. Lacking this last, all the others are 
of little avail. But having health and having a defi- 
nite aim in life, one can mount to endless heights. The 
possibilities in all this are only just being understood. 

Back in the old days, when Steve Winthrop had been 
in the drafting game about three years, he used to do 
a lot of quiet thinking along these lines. He used to 
do a lot of quiet thinking along a lot of lines. Draft- 
ing permits that, anyway, and of course, at times, de- 
mands it in the work itself. Yet there are moments 


when the work is not exacting, and under these circum- 
drift 


stances a man cannot but let himself off and 
away in reflection on things not hav- 
ing to do with mechanical drawing. 
Past events flood in upon you, as it 
is said they do upon a drowning man; 
and all sorts of things troop in upon 
your thoughts. Sometimes you find 
yourself wishing that you had quit 
that poker game the night before 
when you were even, and again you 
find yourself wishing you had taken 
up veterinary surgery instead of 
drafting. All sorts of things like that, 
you know! I have in mind now a fel- 
low who at such times kept wishing 
that he never had begun to chew to- 
bacco—and then would calmly reach into his drawer for 
his little chunk of “eating.” All sorts of things—yep! 

Besides doing a lot of quiet thinking, Steve used 
to do a lot of quiet observing. It was a large draft- 
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ing room, employing over a hundred draftsmen, and 
the opportunities around him for extended observations 
were big. He saw men come and go; he saw men work 
their way up, and men remain stationary; he saw men, 
just that—he men. But 


went, whether they mounted upward or remained on a 


saw whether they came or 


dead level, he found them interesting. Man has his 
foibles; these men had theirs, and Steve saw much 


that gave him food for thought. Hayner, for instance 
Hayner was a man who had willed his way to superb 
health from a 
condition of 





physical 
and he 


puny 
being, 





believed abso- 
lutely in the 
power of man 


Talking 


He liked to prove this. 
with Steve one afternoon over his board, Hayner said 


to project his thought. 
he could make a certain draftsman ahead of them put 
up his hand to the back of his head. Steve told 
to go to it. Hayner relapsed into stolid silence. In a 
the thing was done. The 
the fire of Hayner’s psychic guns did actually reach 
up a hand and scratch the back of his head! 

Things like that, you know! 

Which men- 
tioned Jones in these articles. skilled 
man who could, and did, run up the design of whole 
without making a calculation. 
mixed with the bunch. Noontime in any drafting room 
is a time of social intercourse, and it 


him 


moment draftsman under 


Jones. I have 
Jones was that 


brings me around to 


engines Jones rarely 


was so in this 
drawing room; but Jones never made himself one of 
the several groups usually scattered around among the 
drawing He 
something, because he spent his whole noon hour, gen- 
erally, out along the railroad track, sometimes in a half- 
When 
the weather permitted. Rainy days saw Jones seated at 
his board working es if he liked his job. He did. 

Yet he was of those who feel the urge for better 
things, as was revealed later. But at that time he did 
a lot of work between the mid-day whistle blasts, which 
of itself proved that he was following his rightful voca- 
Men will do that sort of thing when they have 


tables. seemed to have indigestion, or 


kneeling position, idly tossing stoncs about him. 


tion. 
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But they’re scarce. It 
The trouble lies 


found their right groove. 
is not the individual’s fault, however. 
mostly with our system of education. 

Jones was a good man, and the company recognized 
the fact. The general manager appeared especially 
fond of him. He would spend whole hours with Jones 
over the latter’s board, and he was not always talking 
about the product, either. Steve noticed that. Also, he 
noticed that when the general manager left Jones, Jones 
himself seemed more introspective and thoughtful than 
ever—would stare hard at his drawing without making 
a line for whole minutes at a stretch. teve worked 
almost opposite Jones’ tables—he had two, a big one 
and a little one—and as I have said, Steve was doing 
much quiet observing and cogitating on his own hook 
these days. 

One afternoon, when Steve had finished detailing an 
intricate cylinder from one of Jones’ designs, Jones 
came over to see how the thing was working out. Steve 
talked mechanics for a while, then, as was his habit, a 
habit almost unconscious with him, he put out a sort of 
feeling question to Jones, designed to draw out the 
latter’s personality. Jones was something of an enigma, 
owing to his general reticence and habit of staying 
by himself, and Steve was a little curious concerning the 
man. So he shot his question. 

Jones blinked at him a moment behind his spectacles. 
Evidently he was puzzled as to whether to descend 
upon familiar ground with Steve. Finally, he answered. 
This led on to other things, things opening out upon 
life in general, its codes and creeds and conducts; and 
when Jones went back to his board, Steve believed he 
had dug in under the man’s skin and was rejoicing, 
for he found that he liked the man and that his earlier 
estimate of Jones had been a correct one. Jones was 
thinking, himself, it proved, on the ways of man in 
this world, with especial reference to one’s making a 
success of life. That is an interesting problem to al- 
most everybody, just as it was to Steve; and it was 
proving an absorbing one to Jones, as revealed in this 
conversation. 

It was not the last of these conversations. Every 
evening, just before quitting time, Jones got to saunter- 
ing over to Steve’s board and talking on matters of 
moment not having to do with engineering. And the 
more he came the more Steve liked him and the more 
frank and open Jones became of his own secret thoughts. 
This went on for months. Then one evening the con- 
versation took a more personal turn than it had up to 
that time. It was something like this: 

“Speaking of one’s making his own opportunities,” 
Jones said, in his quiet, Middle Western drawl, “I con- 
fess I have heard of such a thing, but cannot quite get 
the idea. What is your idea of it Winthrop?” 

Steve had an idea on that; and after a moment of 
hesitation, since he was unable to present it in any other 
way than as he saw it fitted Jones’ case, he answered 
sort of hypothetically. 

“Suppose you were working at a picayune job and 
wanted something better,” began Steve. “And sup- 
pose you had the friendship, the interest, of a man in 
power to do something for you. Do you know what I'd 
I’d bone that man at the very first opportunity 





do? 


for a better job—at least, a chance for a better job— 
and tell him I was dissatisfied with my present work. 
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I’d do that. And doing it, I’d call that, provided the op- 
portunity was given me, making an opportunity. That 
is one way. There are others, of course. One is doing 
the best you know how, and another is getting out when 
you see things shaping wrong for you. But the best 
one, to my way of thinking, is to let the boss know 
you have a hankering for something better. Lots of 
men in power think that a man, because he remains 
silent, is lacking in ambition. Stir him a little bit, is 
what I say.” 

Jones went back to his boards. And curiously 
enough, his visits to Steve thereafter tapered off and 
soon stopped. Steve did not like it and did not under- 
stand it, and in consequence he got peeved. But he 
himself, being as he was a little independent naturally, 
let it go at that. Sometimes he thought that per- 
haps he had miffed Jones in that hypothetical answer, 
and at other times he figured it out that Jones had de- 
cided he was descending a little too much in conversing 
so regularly with a mere detailer. However it was, 
Jones and these little friendly talks on big subjects 
suddenly ceased. And then one day Steve was shown 
the answer. 

Glancing up from his work one afternoon, toward the 
end of the month, Steve saw Jones quietly packing 
awey his books and instruments. Jones was taking his 
good time about it, 
and Steve thought 
he saw in the fel- 
low’s eyes, behind 
his glasses, an ex- 
pression of decided 
satisfaction. Steve 
was a little curious 
and wondered if 
Jones was going to 
quit. He felt a little dispirited at the thought, for he 
liked the man; and as soon as he could bring it about ad- 
vantageously, he asked the foreman of the squad. Jones 
was not quitting the company. He was going down- 
stairs, said the squad foreman, to act as engineering 
assistant to the vice president! Steve gave a sigh of 
relief. Also, he felt a bit elated. For had he not 
shown Jones the way, indirectly to the sure, but never- 
theless the way! Of a surety, sefior, he had! Satis, 
We are here today and in the general man- 
No? Well, anyway, it looked 











superque. 
ager’s chair tomorrow. 
good for Jones. 

Came another change in Jones. Whenever he appeared 
in the drafting room after that, he was resplendent 
in a white vest, creased pants, highly polished shoes and 
more or less gay cravats. Prosperity certainly is hell. 
And he would walk through the room with a certain 
dignity of step not readily apparent in him before, 
though he was always dignified. But worst change 
of all—even though up to his going downstairs he had 
ceased his visits at Steve’s table toward the close of 
day, he never had neglected to bow to Steve whenever 
he happened to pass him. But not any more. Some- 
times he did bow, but always stiffly, and more times he 
didn’t seem to see our hero at all. That’s what you 
get for being a scrub draftsman, oldtimer. Well, things 
went on that way for a considerable time. Steve ground 
out his details, with now and then a piece of designing 
coming his way, and Jones was forgotten, save when 
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orders came up for the draftsmen signed in a big bold 
hand. As an aside, and as a friendly tip, 1 wish to inform 
all and sundry who are reading this that the first thing 
to do, when advanced to a station in the game where 
you sign letters, is to purchase a pen of the fountain 
variety that will make a scratch like a hen—a line about 
‘sy in. thick—and when using it, be sure to cover half 
the sheet with your signature. It gives the impression 
of bold power, and that helps, you know, in getting 
away with the job. 

Nevertheless, Jones turned out big, at that. He was 
just biding his time. Ingratitude was never a part of 
his make-up—bless his soul. Merely, he couldn’t very 
well tip his hand. Nobody could under the circum- 
stances. It happened this way. Steve took a day off 
toward the middle of August and spent the whole 16 
daylight hours out under a tree in a field about 15 
miles from a smoke-stack. He took a car as far as it 
went and then eased his racked bones by hiking the 
rest of the distance himself. And he lay down in the 
shade and cooling zephyrs and silence and there con- 
tinued his interrupted cogitations—interrupted by the 
rattle of the trolley car. He enjoyed that day, right 
you are! But he stole it, which was not fair. Never- 
theless, he went in on the job the next morning full of 
pep and eager to eat it up. But he got a kind of a 
shock. The squad boss came to him with a look of sup- 
pressed animosity in his eye and a small sketch in his 
trembling hand. 

“Winthrop,” he began, “you were away yesterday 
and Jones was up to see you. He was asking for you. 
Where were you?” 

“T was sick,” said Winthrop, not lying, because under 
his breath he added that it was the job that he had 
been sick of. 

“Well, anyway,” went on the boss, “here’s a sketch of 
an engine Jones told me to give to you the first thing 
this morning. I guess he wants you to work it up. 
It’s one of the Old Man’s big ideas. It looks as if 
they’re going to push you along. Jones said if you got 
stuck to call him 
up.” Humph! And 
Steve had been lying 
out under a tree! 
You never can tell, 
can you? But he 
went to it, glad of a 
number of things. 
First, he was glad 
that Jones had 
proved up to his es- 
timate of him; next, 
he was glad he was 
going to do interesting work; finally, he was glad that 
the foreman had been cut loose from the job—a fact 
that gave Steve, for the first time, opportunity to 
spread himself individualiy. 





I have taken rather more than my usual space with 
this one narrative, because it carries a number of points 
on this opportunity thing, points that in themselves are 


obvious. But the biggest of all lies a little below the 
surface. It is this: All circles sooner or later close 
themselves. Do a man a good turn, and in exact pro- 


portion will someone do you a good turn. It may not 
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always be the man whom you yourself have befriended. 
But it will be somebody—something. You cannot get 
away from it. 

Steve in his personal application of what he thought 
meant the making of an opportunity for Jones was 
utterly unselfish. In putting the thing as he did, he 
thought only of the advancement of Jones. But the cir- 
cle closed itself. Jones had come back, and in as big 
a way to Steve as Steve’s idea had been big to Jones. 
For it did not end with that one engine. Steve was 
given more and more of that sort of thing to do, and 
it was the  begin- 
ning of a successful 
careerfor him. 
Something happened 
later, a matter 


wholly outside his 
control, and he 
eventually quit the 


company. But that 
is another story. 
What I wish to em- 
phasize here, how- 
ever, is that the way 
The world owes us a 











to get a thing is to go after it. 
living—sure-—but frequently we have to dun the world 


for that living. It has proved so in Steve’s case; and it 
must prove so in yours, since all natural laws apply alike 
to all mankind. 

Be on the dead level with everbody. Be just a bit: 
more than on the dead level with everybody. I once 
knew a draftsman who was so grimly, defiantly honest 
that, when he took a day off, as he did with one job, in 
order to look into a better one, he told the boss so 
when he came in to work the next morning. He didn’t 
connect with the second job and told the boss that, too. 
The result of both of these nifty bits of candor was that 
he got fired. His loss there, however, proved to be a 
big gain elsewhere. That boss could not understand a 
frankness like that and, acting on the impulse and prob- 
able heat of the moment, fired what to him was a good 
man as long as he stayed. One finds boneheads on the 
firing line as well as men vitally courageous, men with a 
courage to do the opposite from what the average man 
under similar circumstances would do. 

Therefore, to sum up, the way to make opportunities 
for yourself—one way—is to make opportunities for 
somebody else. Another way is to perform the work in 
hand with all the skill and attention at your command. 
A third way is to mind your own business and keep 
away from the boss with tales about your neighbor. 
In connection with this last, the foreman who will even 
listen to this sort of thing is not worth his floor space, 
and the sooner a man of this kind heaves you out the 
better off you are. Then too, always remember the rules 
of the company as set down in its booklets or posted on 
its bulletin boards, and live up to them. A man may be 
an efficient man; but if he continually ignores rules, he 
will be, in the eyes of the organization, a poor man and 
can expect little consideration when the openings are be- 
ing handed out. Still another thing to do in a case like 
this is to prepare yourself for the next job above you. 
Understudy the man holding that position as much as 
you can, and you will be ready to fill his shoes when he 
in turn is boosted a peg. 
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But the greatest «f all—and I emphasize this pur- 
posel,-—is a daily habit of thinking well of your drafts- 
man n° ¢hbor; cutting out the jealousy; doing a good 
turn fc «wim whenever and wherever you can. In all 
Steve’s career he met only two men who proved to be, 
in the language of the drawing room, punks. One man, 
Steve asked a question that was troubling him about 
mathematics. The man replied that it cost money for 
him to get his education, and for Steve to go and pay 
for his own education. The other proved to be an even 
worse type of human being. This greasy individual in- 
formed Steve one day, when Steve asked him about a 
certain job the other had worked upon, that he would 
not answer, because Steve wanted to take the informa- 
tion and embody it in his own design. Steve did not 
hit him, because he had respect for the company em- 
vloying both himself and the other; but he felt like it. 

Fine, generous, understanding natures! Still, it 
takes all kinds to make a world, and Steve knew that he 
nimself was only one of his kind. But this he would 
wager today: That neither of those men has got any- 
where, and that neither ever will get anywhere. It is 
the old, old law of compensation at work, here, as in 
every walk of life. Be big, and you will grow into big 
things. It always works. 








From Jack to Bill—Learning To Be a 
Specialist 
By Guy H. GARDNER 


Deer Bill—I wouldent wunder if you mitent be sum 
surprized at a gettin a letter from this berg wen you 
thort dident you Bill that I was a way out in Misshergun 
abildin ortermobils for 5$ a dey but Ile tell you Bill how 
it is. On the trane I met up with a man who says why 
dont you be a speshlist. Then he tells me that he has 
a shop ware thay makes speshlists and you no yourself 
he says you can maik moar munney by beeing a spesh- 
list. Then he tells me that out in Misshergun thay pays 
any dub 5$ and skild masheenists the same, but spesh- 
lists gets regular salleries and 5$ beside. So I cums to 
his shop witch is why I aint in Misshegun Bill. I dont 
have to pay nothin for beein lurned but get 10$ a weak 
just for lurnin pretty good aint it Bill. Im gonta bee 
too or three kinds of speshlist and no one noes how big a 
sallerie [ie dror down wen I gets to Misshergun. 

Ime sure gonta go thare finerlie Bill for thayre willin 
to pay for reel skil there and then thay dont nevver have 
no strikes thare and Ime leary of strikes evver since we 
had one in the old shop and that fat slob of a cop you no 
Bill he pinched me for just nothin but only taping a 
strikebreaker with a litle peace of one and sevn sixteen 


steal. I had to pay a guy 5$ to bale me out so I could 


taik Eliza to that piknik and a wad to a loryer and that 
geezer you no Bill what kepes the hokshop ware you 
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got your 28 jewel wotch for 2$ and sevnteen sents wen 
the loryer ast him to cum and sware to my good caracter 
he said not for no sent less than 10$ moar. So I wants 
to kepe away from strikes Bill. Well Bill furst I lurns 
to bee a drill speshlist. I dident have no trouble atall 
only wuns wen thay sent a peace what thare wasent no 
jigg for and the payper said to dril it three forths. 

Well thare was a prikpunch mark and a hole surcle 
of uther prikpunch marks round it and any blaim fool 
could of seen thare was sum mistaik for if I drilld em 
all 3 fourths what would the job look like all the hoals 
would of ran together so I new it was a mistaik and 
drild em all 3 thurtysecunds witch was moar reezonable 
but the bos kikd and I just aked to jak up and leev but 
thort o no if you leev how will you get to be a speshlist 
so I stuk. 

Now Ime lurnin to bee a laithe speshlist on the grab- 
holt masheen and beleev me Bill its well naimed for 
you just has to grab holt with both your too hands. Ime 
maikin fine proggres for you no Bill Ime strong beside 
all my skil. What I dont see is why thay pays the laithe- 
men in the old shop fortifive sents an our for when thay 
can’t begin to role off chips like I do on my grabholt. 

Yistiddy I was taikin off my grabholt for a time to 
reem sum hoais and the bos cawled them blind hoals and 
I gess he was rite. I had a meen litle plug gaij and the 
bos said to reem em so a shoalder on the gaij would hit 
the peace but the reemer wouldent go in that far so I 
took the gaij to a nemmery weel and fiksed it so it went 
in bully. I like reemin Bill. 

Now Ime back on the grabholt and the bos kikd about 
him havin to have the hoals all reemed over and the 
plug gaij beein lost because I chukd it in the scrap but 
he doesent no that and what he doesent no wont nevver 
hert him none will it Bill. 

You no Bill how them slo poaks of laithemen yused 
to kepe atryin thare work with callipers well Ive lurned 
thares a beter way the good old grabholt looks out for 
all that and why aint it a beter way Bill and no litle 
niblin chips neether but mebbe them guys bak thare aint 
huskey enuf to run a grabholt and mebbe the boses aint 
wise yet too thare beein no grabholts the eest is a way 
behind. 

Well Bill I aint tutched of that munny I boroed off of 
you but only for my fair here and too beers and Ile pay 
you bak from my furst weaks speshlist sallerie in 
Misshergun. After I get all the laithe buziness lurned 
Ime thinking of leting them lurn me a plainer what do 
you think Bill would it be a good sceem. Dont you think 
a skild man like I am ort to get rawnchin good pay in 
Misshergun if he gets too be sevverall kinds of spesh- 
list? And wen I gets thare Ime fiksd for life for thay 
nevver fires noboddy and if thay did thay wouldent want 
to fire me and who noes Bill but I may get to bee a bos 
thare tho I wouldent care so much to be one if I couldent 
fire nobudy. Well Bill Ime hoaping you will cum to 
Misshergun too and Ile try all I can to get you a job but 
I wish you was a speshlist too Bill. So no moar this 
time from JACK. 

P S—Bill would it pay to lurn ottermattic screw ma- 
sheens? Them fellers gets good pay. The bos hear 
doesent think I could lurn all about all them kams in a 
weak. All the boses gets jellus of a good man thayre 
afrade he will no more than what thay do and in most 
cases ain’t so fur off? 
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SYNOPSIS —I/t is a long step from the tem- 
porary foundry and shop equipment of the Canal 
Zone in the early days to the permanent and 
modern foundry shown herewith. It gives one 
some idea of the real value of the canal to the 
world at large to know that such a foundry is 
now necessary to handle repairs. 





HE foundry building in the group of structures 
forming the permanent shops of the Panama 
Canal at Balboa consists of a high section with 
monitor roof, with a lean-to along each side of the 
building. The structure measures 316 ft. in length; 
the main section is 61 ft. in width and the lean-to at 





GENERAL INTERIOR OF 


each side has a width of 29 ft., so that the total width 
is 119 feet. 

This building houses the iron, steel and brass foun 
dries, there being two iron cupolas with capacities of 
7 tons and 10 tons per hour respectively, a steel con- 


verter of 5 tons and three tilting brass smelting 
furnaces. 
There are two 25-ton electric traveling cranes over 


the main bay of the foundry. The runways for these 
cranes are extended from the west end of the building 
clear across a 100-ft. yard space between the foundry 
and the pattern-storage building. In the north lean-to 
there is a 10-ton crane for handling castings for the 
cold saws, for the sand blast car, for the weighing scales 
and also for loading work on cars for shipping out of 
the building to whatever point they may be destined. 
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ARTIFICIAL 


FOUNDRY BY LIGHT 
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The interior of the foundry is shown in Fig. 1, which 
is reproduced from a photograph made by artificial 
illumination at night. The building is closed in the 
main with movable metal louvers, as indicated in the 
illustration, and there are steel rolling doors over the 
crane openings at the ends of the main aisle and over 
the east end of the lean-tos. 


LAYOUT OF EQUIPMENT 


9 


Fig. is a plan view of the foundry floor, showing 
the entire equipment, including cupolas, steel converter, 
brass foundry plant, molding pits, molding machines, 
benches, industrial track, etc. Referring to this draw- 
ing, it will be seen that the charging platform behind 
the cupolas is provided with an elliptical track, which 
is adapted to receive narrow-gage cars that run into 
the building on industrial tracks and which are used 
for conveying coke and iron to a dumping point im- 
mediately in front of the cupola, the cars being carried 
up to the charging-platform level by a pneumatic ele- 
vator. The list of equipment is given in Table I. 

The location and construction of the charging plat- 
form are best shown in Fig. 3, which is a view taken 
immediately in front of the cupolas. This platform is 
built up with steel plate carried on heavy girders and 
located at the same height as the charging doors at 
the rear of the cupolas. It will be noticed that the 
platform is constructed with extensions, which project 
sufficiently over the main aisle of the foundry so that 
in case the elevator is temporarily out of use pig iron 
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trusses, and Fig. 5 brings out conspicuously the ad- 
vantages of the extended runways, which enable the 
traveling cranes to handle patterns between the two 
buildings and to carry heavy flasks in and out of the 
foundry. As will be seen from this view, a goodly 
share of the open space under the craneway is utilized 
as a place for flask storage. 

Fig. 6 shows the pattern-storage building in the dis- 
tance with one of the cranes midway between the two 








lot 


FIG. 4. CROSS-SECTION OF FOUNDRY 
buildings. It also brings out the ample area of open- 
ing at the end of the building made possible by the 
system of rolling steel doors and by the movable metal 
louvers. 

Fig. 7 is a view looking east in the north lean-to, 
showing the core ovens in the background and a large 
variety of corework on the floor and benches in front. 
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FIG. 2. 


and coke may be landed on the platform by means of 
one of the overhead traveling cranes. 

The cross-section, Fig. 4, and the exterior view, Fig. 
of interest as showing important structural 
features, including the principal building members 
themselves, the system of movable louvers for closing 
the sides and ends of the building, the monitor lights 
and the extended crane runways connecting foundry 
and pattern storage. The drawing gives the dimen- 


5, are 


sions of the principal column girders, roof chords and 


TRANSF ORMER-ROOM FLOORS 


SECTION A-A 


SECTION 8-8 


LAYOUT OF FOUNDRY 


The large core oven shown open is 12 ft. wide by 18 ft. 
6 in. deep, and immediately to the left of the main oven 
are the three ovens for small cores. Just beyond the 
set of ovens are located the grinders, tumblers, cold 
saws, etc. 

The arrangement of the steel converter is clearly 
shown in Fig. 8, and some of the steel foundry products 
will be seen in Fig. 9. At the left side of this view 
there is shown a very heavy cold saw, and beyond this 
the sandblast equipment; the 10-ton overhead traveling 
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FIGS. 3, 5. 6, 7, 8 AND 9 VARIOUS VIEWS IN AND ABOUT THE FOUNDRY 


Fig. 3—Cupola and charging platform Fig. 5—Crane running er yard Fig. 6—Open end of foundry toward pattern 


Fig. 7—Ovens and core department. Fig. 8—Arrangement of steel converter Fig. 9—Cold sa ind sandblast 
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crane which serves 


be seen. 
The brass foundry contains three brass-melting fur- 


naces in 


operation. These 


are equipped 
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this section of the foundry may also 


with large 


sheet-metal hoods connected to a pipe system. 


The floors for office, 
ceived 
crushed stone covered with 4 in. 


had 


rough planking on top of this, the real floor being 
The toolroom floor 


careful attention. All 


3x 3-in. stringers laid in the 


yellow pine, tongued and grooved. 
has 4 in. of dry cement sprinkled on the concrete and 


is paved with wood blocks 33 


a 


AAA AAA 
oe oS oe 2 
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R-5 
R-6 
R-7 
R-8 


R-9 
R-10 


R-t1 


rABLE I LIST OF FOUNDRY 


Description of Machines 


Furnace, brass, tilting, fuel oil 


Furnace, brass, tilting, fuel oil 
Furnace, brass, tilting, fuel oil 

Ladle, bull, 14-ton 

Rack, core-drying, electrically heated 


Seales, platform, 2,000-lb ,po rtable 
Separator, magnetic No. 2 
Squeezer, molding machine 
Tumbler, 20x30 in 

Crane, jib; I-ton 14ft. rad 
Scales, counter, 250-Ib 

Breaker, scrap, tripod mounted 


Boiler, 42-in. dia., 92 two-inch tubes, 37 in 
long 
Engine, 2-cyl., 6in. dia. by 8&in. stroke; 18-in 


dia. drum 


Blower, cupola, 13 cu.ft. per rev., No. 4 


Blower, cupola, 13 cu.ft. per rev., No. 4 


Machine, core, hammer type 


Machine, core, hammer type 


Crane, traveling, 25-ton 
10-ton 
10 tons per hr., No. 12 


Crane, traveling, 
Cupola Colliau, 45in., 


Elevator, 3-ton 

Grinder, double dry, 26x4x! in 
Machine, molding, 24in. roll-over 
Machine, molding, 24in. roll-over 
Oven, core, larze, including 2 trucks 
Ladle, crane, 2-ton, spur gear 


Ladle, crane, 2-ton, worm drive 

Ladle, crane, 2-ton, worm gear, on truck 
Ladle, crane, 2-ton, spur gear 

Ladle, crane, 5-ton, worm and bevel gear 
Ladle, spout, I-ton, on truc 


Scales, charging, 10,000-lb. capacity, cupola 


Scales, platform, 2,000-Ib. capacity 

Sifter, sand, shaker 

Ses ales, platform, 10,000-lb. capacity 
Scales, platform, 2,000-lb. capacity 

Tumbler, 24x36 in 


Tumbler, 42x72 in 
Tumbler, 42x72 in 


Crane, jib, 10ton, 16-ft. 4in. rad 
Crane, jib, 10-ton, 20-ft. 0-in. rad 


Crane, jib, 10-ton, 20-ft. in. rad 

Shears, vertical, rapid-acting, lI-in. stroke, 
18 in 

Heater, electric 


Heater, electric 

Blower, fan, under charging platform, No. 6 
Blower, rotary converter, No. 15 
Converter, Tropenas, 2-ton 

Crane, tr: aveling, 25-ton 

Cupola, 42-in., 7-ton per hr., No. 4 


hoisting, air, annealing furnace 
annealing, including trucks 
26x4xlin., No. I 


Engine, 
Furnace, 
( irinder, double dry . 
Heater, bull ladle. 
Heater, ladle, 4+ton, near cleaning roon 
Heater, ladle, 2-ton, near coreroon 
Heater, crane ladk 

Ladle, crane, 2-ton, spur gear 


Ladle, crane, 2-ton, spur gear 


Ladle, crane, 5-ton 

Ladle, crane, 10-ton, spur gear 
Scales, counter, 25-Ib. capacity 
Mixer, sand 

Oven, core, small 

Oven, core, small 

Oven, core, small 

Oven, mold, including 2 trucks 
Blast, sanc 

Saw, cold, 13in., 40in. dia 
Saw, cold, 10in., 28-in. dia., N 


toolroom and blower room re- 
had 
of concrete. 
concrete and 2-in. 


a foundation of 
The office 


j-in. 


in. long set on end. 


EQUIPMENT 


Manufacturer 


Monarch Engineering Co. 
Monarch Engineering Co 
Monarch Engineering Co 
Old French 

Shop made 

Osgood 

John Paxon Co 

Tabor Manufacturing Co. 
S. Obermayer Co 

Shop made 

Standard 

Shop made 


P H «& F M Roots «& 


Co 

P. H. & F. M. Roots & 
Co 

Brown Specialty Ma- 
chine Co 

Brown Specialty Ma- 


chine Co 

Cleveland Crane and 
Engineering Co 

Old French 

Byram Foundry and Ma- 
chine Co 

Pedrick & Ayer 

Diamond Machine Co 

TaborManufacturing Co. 

Tabor Manufacturing Co 

Tate, Jones & Co 

w hiting poundry Equip- 
ment 

Old Frene h 

Old French 

Whiting Foundry Equip- 
ment Co 

Morgan Engineering Co. 

Standard Scale Supply 

0 

The Standard 

Fox Bros Co 

Osgood 

Osgood 

Whiting Foundry Equip- 
ment Co 

Whiting Foundry Equip- 
ment Co 

Whiting Foundry Equip- 
ment Co 

Shop made 

Shop made 

Shop made 


Rock River Machine Co 


B. F. Sturtevant 

P. H. & F. M. Roots ¢ 

Tropenas Converter C< 

Niles-Bement-Pond Co 

Whiting Foundry Equip- 
ment Co 


Tate, Jones «& Co 
Diamond Machine Co 
R.S. Newbold & Sons 
lropenas Converter Co 
Tropenas Converter Co 
R.S. Newbold & Sons 
Whiting Foundry Equip- 
ment Co 
Whiting Foundry 
ment Co 
Whiting Foundry Equip- 
ment Co 
Whiting Foundry 
ment Co 


“quip- 


Equip- 


lrropenas Converter Co 
Tate, Jones & Co 
Tate, Jones & Co 
Tate, Jones & Co 
Tate, Jones & Co 


Pangborn Corporation 
Espen-Lucas 
Railway Appliance C< 
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Chart for Equivalent Twisting Moments 
By BRENT C. JACOB 


The accompanying chart is used to obtain the equiva- 
lent twisting moment when the twisting and bending 
moments are known. Its usefulness may best be shown 
by two examples: 

1. Given, bending moment B = 
ing moment 7 = 1,000,000 in.-lb. 
twisting moment T.. 

From B nT, it follows that 

B 600,000 ; 

"= 71 .000,000 9:6 

Then reading from the chart, n 0.6 and a = 
Then 


Te aT = 1.76 X* 1,000,000 


600,000 in.-lb.; twist- 
Find the equivalent 


1.76. 


1,760,000 in.-lb. 
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CHART FOR MOMENT 


ing moment B 1,000,000 in.-lb. Find the equivalent 
twisting moment 7, 
From T nB, it follows that 
T 600,000 : 
n= = ().6 


B 1,000,000 
Then reading from the chart, n 0.6 and d 


Consequently, 
T. bB 


2.18. 


2.18 1,000,000 2,180,000 in.-lb. 


Machinery Club of Chicago 
Establishes Clubrooms 
At a meeting of the Machinery Club of Chicago, héld 
July 2, the board of directors was authorized to take 
the necessary steps to secure permanent quarters. As 
a result the fourth floor of Machinery Hall has been 
leased, the probable date of opening being Sept. 15. 
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Helping the Foreman To Get Results 


By GEORGE A. SAWITZKE 


Superintendent, The 





SYNOPSIS — This article outlines some essen- 
tially practical principles on the philosophy of 
successful foremanship. It is not an example of 
practice based on theory, but of theory derived 
from experience. 





followed, I know from my own experience will 

help foremen to secure results. These are the study 
of human nature, the proper education of the workman 
and a real conception of practicability. This man study, 
or the study of human nature, is one of the big problems 
that confront the foreman today. With this knowledge 
he can dominate his men and help them, because he 
understands their ability and limitations. To claim 
this, you must study your men, study their habits and 
strong points, temperament and adaptability. Watch 


“Titstoe are three important principles which, if 
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their work and mannerisms. To use a slang expres- 
sion, “Get next to your men.” 

With this knowledge you will be surprised at the ease 
with which your men take hold of your orders, because 
you have gaged their ability and know how to approach 
them. The foreman who knows human nature fires the 
enthusiasm of his workmen and shapes them out of their 
old habits into line with his plan. Take the matter of 
tardiness. It is up to the foreman as a student of 
human nature to think up and apply some scheme that 
will put a stop to this nuisance and yet retain the good 
will of his men. 

One way of doing this is to keep a careful record of 
tardiness as well as the.total number of days absent by 
each employee. Then, whenever an increase is requested, 
a statement is obtained from the timekeeper showing 


Osborn Manufacturing Co. 


the punctuality average of the man and the total hours 
absent for a given period. If the workman’s record 
shows that he has been late or absent frequently, even 
unusual ability will not earn him advancement, because 
of the fact that, even with this unusual ability, he does 
not produce as much as the average workman. Your 
man will quickly see your side and will appreciate your 
viewpoint, if approached in this way. This is one of 
the many things the progressive foreman must overcome 
to insure success in his department, and a study of 
human nature is required for the overcoming. 

It was a study of men that caused a foreman to re- 
place an undersized man who was working on his tip- 
toes by a worker who was well over six feet tall and 
whose work necessitated much bending over. By simply 
switching these men, greater production was obtained 
from each of them. 

Again, a character student noticed in a certain fac- 
tory a worker who was very nervously inclined, yet do- 
ing his work as if half asleep. The work this man was 
doing was such that, after the job was rigged up, the 
machine required very little watching, the job taking 
three to four hours to complete. Here was a man who 
needed activity in order to get his full production. By 
putting him on a machine that required action, not only 
was this man himself benefited, but more work was pro- 
duced. There are hundreds of similar cases where the 
foreman must adapt the man to the job. 

The proper education of workmen does not mean to 
take an unskilled man and, after teaching him, to put 
him on a mechanic’s job, but to teach him better methods 
of doing the job he is doing. A blacksmith never tries 
to shape his iron until it is hot. The shrewd foreman 
handles and shapes his workers to the task, the plan and 
the spirt of the shop. He works with, not against, their 
habits. It is only the trouble makers whom he breaks. 
The other men he carefully heats with the fire of en- 
thusiasm and then molds them into the shape he desires, 
which means the results he wishes to secure. It is a 
most natural thing to respect and obey the man who 
is teaching you. It is natural to obey the man who 
knows more about your job than you do. Combine all 
these three traits in the foreman or superintendent— 
the ability to show, the ability to teach and the ability 
to control—and you have a combination that will work 
wonders. 


A WORKMAN’S EDUCATION 


The real foreman is a man who has advanced to his 
position because of his ability. The successful fore- 
man must be a man who knows just how much he can 
mix with his men without losing the authority that he 
needs. He must be a man who has poise, which is the 
greatest asset of authority. Many aggravating instances 
arise where the foreman needs poise and tact. It may be 
a case where the workman feels that a job should be set 
up or done a certain way. Immediately before your 
mind, you picture the way that the job should be done; 
and it is up to you, not by might of authority, but by 
reasoning, to dissolve the incorrect view from your work- 
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man’s mind and substitute your own for it. Here is 
where patience, courage of purpose and diplomacy are 
taxed to the greatest degree. Such things as these se- 
cure obedience through education. 


THE DIFFERENCE IN FOREMEN 


The proper conception of practicability is the factor 
that differentiates the mere “‘bossy” foreman from the 
real foreman. It is just this quality that marks the 
growing foreman from the foreman who is just hanging 
onto his job. The successful foreman must see past 
the present job into the next, so that the work he has 
accomplished blends with the work yet to be done. If 
a certain machine or part is to be put out on time, it 
is the foreman’s duty, not only to do his part in the 
time allotted, but to try to improve upon the job and 
get it out quicker if possible. This he can do by not 
only knowing the machine, but the man doing the work. 
He must know to a certainty which of his men, being 
speeded up to meet the schedule, will spoil the work and 
which of them, when speeding up, merely put forth in- 











creased effort in getting out the desired work in as per- 
fect a manner as is possible under the normal gait. 

The foreman can assist his men in many ways toward 
this end, by placing the material to better advantage, by 
personal attention in instructing the men and by hav- 
ing all tools, etc., in perfect condition for them to work 
with. No foreman can secure this added coéperation 
from his men, this point of securing real obedience (for 
it is really asking a man to obey your orders by making 
him speed up) unless the workmen are in perfect ac- 
cord with him. In order to do this, the foreman must 
meet his men in a spirit of fairness, but he should be 
the boss and never allow one workman to consult an- 
other regarding how certain tasks are to be done. He 
should see that the men know and respect his authority 
as foreman. The foreman, however, should not always 
be contrary to his men, as many good ideas are gathered 
from the rank and file and it is to the foreman’s best 
interests to bring out the best that is in his men. It is 
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to the foreman’s best interests to accept the best and 
use it to the shop’s betterment. 

Insure teamwork by working with and not against 
your men. Do not threaten discharge at every out- 
break; use tact instead. The trouble maker will break 
himself when he finds he cannot start trouble. Impart 
to your men the fire of your own ambition to succeed, 
and you will have an even-pulling force. Pat your men 
on the back for good work. If yours is a department of 
skilled workers, heart-to-heart shop talks will bring the 
best out of them. Make it a point to confer with the 
other foremen at least once a week—their viewpoint 
will help yours. Remember, your work is your life—so 
make it a success. 


Built-Up Limit Snap Gage 
By Huco F. PuUSEP 


Several sets of snap gages of different sizes ranging 
from 14 to 4 in. were wanted in the machine shop. The 
company had taken a medium-sized order for screw- 
machine products; and as this was a special rush job, 
the necessary limit snap gages were needed in a hurry. 

After due consideration a design was determined upon 
which gave a serviceable tool that could be made in a 
fraction of the time usually required in making the con- 
ventional limit snap gages. The illustration shows 
the construction of one of these gages. Although it is 
rather homely in appearance, it is just as accurate as 
any high-class snap gage. 

The gage itself is made of four pieces—the sizing 
block A and the side pieces B, C and D—all of which are 
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BUILT-UP LIMIT SNAP GAGE 

made of tool steel hardened and ground on their con- 
tact surfaces. The long side piece B is secured to the 
sizing block with three fillister-head screws, while the 
short pieces C and D are each held by two screws to the 
block A. The groove FE in the sizing block is for the 
purpose of facilitating grinding to size. The gaging 
surfaces F of the side pieces were lapped smooth on a 
flat lap after grinding. 

These gages were found to be satisfactory in every re- 
spect. They were accurate and durable; and when worn, 
all that was necessary in order to correct the error 
caused by wear was to remove the seven screws holding 
the various parts together, and lap the surfaces F 
straight and smooth. 
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United States Munitions 


The Springfield Model 1903 Service Rifle 
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The Bavonet Philippine Islands. These correspond closely to the fa- 

m mous bolo knife, which, like the Cuban machete, is used 
as a knife for cutting underbrush and firewood as well 
as a weapon for fighting. The regular bayonet has a 
comparatively slender blade, as shown in Fig. 2152, and 
is machined all over. The handle grip is held to clos« 
limits for proper attachment to the end of the barrel and 
the stud on the upper band. The operations on the 
straight blade follow: 





SYNOPSIS — The three types of bayonets, the 
operations on which are started in this install- 
ment, involve a considerable number of interest- 
ing operations. 





HERE are three kinds of bayonets made for the 
United States Army—the knife, or regular, bayo- 
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dD Trimming bayonet-catch slots 20-A Burring 
1 Straightening forging 10 Profiling right side of tang, upper cut 
1-A Correcting 11 Profiling left side of tang, upper cut 
1-B Grinding pommel 12 Profiling right side of tang, under cut 
»-3 Milling back and edge 13 Profiling left side of tang, under cut 
AA. Removing burrs left by operation 2 14 Milling slot for band lug, roughing 
1 Milling side of tang l Profiling slot for band lug to finish 
A Burring 16 Profiling slot for band lug, under cut 
2 Hand-milling front of bolster 18 Drilling and bottoming scabbard-catch hole 
r Milling edges of point 22 Profiling slot for bayonet catch 
S Milling bevel and groove 1% Punching for hook of bayonet catch 
8-A Filing to match 28 Hand-milling groove in tang 
4 Millin sides of point GG. Removing burrs left by operation 28 
9-A Straightening 26 Drilling rivet and screw holes 
0 Milling side of ‘ mel 27 Counterboring for bayonet catch 
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he ‘ 
/ LS 4? 
I v 
; a. , 
FIG. 2160 \ FX& 
~S ) ja] { K 
Cc — 
Sodicetans = 
aa ee me I 
“TT a1, 1 pom 
a TT 2 << 
1 1 
- ti ~ { 
om J) | 
77 rion ’ 
‘ “ ' 
_ - bares! 
71 Z 1 =I 
7 
rs — a 
oa 
a ‘3 
' * i 
FIG 2\el OPERATION 2&3 F1IG.2162 
« A ‘ 
. = . N 
je | eI <a 
— ae « 
FIG. 2163 30qGes ' leeieinnt | i ] 
| FIG.2165 
} 
| i 
|  e 3 ‘ : 
| 2 \ Sa , | . 
| 
Nn _ 
\ ~ : PF 
‘ i j | I 
- ~~ ) ka [| a yi ig > 
Lj + Lr on $ 
¢ 4 . ( ) 
ee 
— Gages 
=. _ L_ FIG. 2164 OPERAT ON4&5 FIG.2166 
t.--1 
i ' tae satan —, 
| t } 
' 
| ; I 
im . 
| BD) Lat) | 
- I l | J 
~<a - t+ pt f \ J 
— >, arte \ FIG.2167 
. ad aE 4 | 
| > 9 Pa “s | 
| ae : . patie 7 rt 062 
} a Wwe 1005 R . 
t Y raece < = 
& | APER ‘ rEEL (Harder) 
—, , a. Y af e | 
| 4 k <i < 
< q” =) ——_ «= @& = ge =, Je lew od 
: ciel 26685" Syed 
FIG. 2) FIG. 2169 FIG. 21 
6.2166 OPERATION 25 6 e170 























August 2, 1917 








AMERICAN MACHINIST 






















199 

















































Burring drawn to length in next forging operation. Apparatus and 
Milling lower edge of tang Equipment Used—Billings & Spencer 400-lb. drop hammer 
Burring Production—50 pieces per hr 
Profiling end and under side of pommel OPERATION B. DRAWING 
Stamping U. S. and “ball and flame” —_ ; . . O1F ' > R : 
2: Reaming and pressing Transformation—Fig. 2154. Number of Operators—One 
24 Stamping serial numbe1 Description of Operation—Drawing out block to proper length 
- I Hardening - Apparatus and Equipment Used—Bradley 60-Ib. helve hammer 
M. Drawing to temper Production—35 pieces per hi 
= ye ate ig om OPERATION C. DROPPING AND HOT-TRIMMING 
. Grinding o finish Stvanaatiies es ee . . : f i 
35. Polishing blade (roughing) and tang to finish D ——_ ee ee —Fig a, ge ° i as : ‘eo Soden 
36. Reaming rivet holes in guard and blade, counter- escription <¢ peration ropping o finish an 1oOt-t1 
sinking rivet and scabbard-catch holes and as- ming after trimming, it is ven two or three blows under 
sembline with guar ¥ ‘ . vies si the drop at the same heat; this leaves a slight flash, which 
or Riveting and burrine ‘ is ground off in the next operation \pparatu ind Equipment 
oo “ , aad Used—Billings & Spencer 1400-lb. drop hammer and Bliss pre 
38. Polishing edge of guard Denductinn=8@ wienes ber 1 
39. Browning guard and tang of blade a pos per SS 
40). Polishing blade to finish OPERATION E ANNEALING 
" Se — a and seabbard catches and Number of Operators (one Description of Operation 
‘ Packed in iron pot with powdered charcoal, heated to S50 
42 Third polishing — ia on 
- aS : deg. C. (1562 dee. F.) and left over night to cool Apparat 
OPERATION 0. CUTTING OFF STOCK ind Equipment Used Brown & Sharpe annealing furnace, 
Number of Operators—One. Description of Operation burners, cast-iron pots and powdered ch ircoal. 
Cutting the bar in half Apparatus and Equipment Used oe PATION : TOR ie 
Hilles No. 2 stock shears. Production—700 pieces per hr. Ny f OPERATION | : ICKLING f 
_ 7m ’ , ZING ER sb Number of Operators—On¢ vescription of Operatior 
OPERATION A. BLOCKING FROM BAR Placed in wire baskets and put in the pickling solution, 
Transformation—Fig. 2153. Number of Operators—One which con ts of 1 part sulphur acid to 9 parts water, ar 
Description of Operation—Blocking or shaping handle from left in this from 10 to 1 it Apparatus and Equipment 
bar; blade is left about 34 in. long from the tan; which is l'sed Wire baskets, wooden picklin tan} and hand he t 
; ini . - i + 8 leeth R + Hand t Jd Spiral r. 9 
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pieces per 


of Operation— 
and Equipment 


sfcrmation—Fig 2158 Machine Used—Perkins No One Cut Data—70 r.p.m.; §-in. feed. 
stroke Number of Operators per Machine—One jyg-in. stream Average Life of Tool ~ S28 
ind Punch Holders—Square shank Dies and Die 5000 pieces. Gages—Fig. 2165, thickness of blade; Fig. 2166, 
In shoe by setscrew Stripping Mechanism—Two form and thickness of tang. Production—25 
stock crewed te side of shoe Average Lif of hr. 
ind Dies—15,000 pieces Production—350 pieces OPERATION 5-A. BURRING 
Number of Operators—One. Description 
RATION 1 STRAIGHTENING THE FORGING Burring from operations 4 and 5 Apparatus 


and 65. 















































Number of Operators—On¢ Description of Operation Used—File. Production—Grouped with operations 4 
Straightening after forging and trimming, previous to ma Pam , of , 2 EP _— —- 27 
chining Apparatus and Equipment 'sed—Cast-iron block, OPERATION 25. HAND-MILLING FRONT OF BOLSTER 
‘ig. 2159. hammer and straight-edgee Production 15 pieces Transformation—Fig. 2167. Machine Used—Whitney hand 
per hr miller Number of Operators per Machine One. Work-Hold- 

: = — ee , ing Devices—Indexing fixture, work held by jaws, Fig. 21638. 
OPERATION 1-A CORRECTING Tool-Holding Devices—Taper shank. Cutting Tools—End- 

Transformation—Fig 215¢ Number of Operators—One. milling cutter, Fig. 2169 Number of Cuts—Two. Cut Data— 
Description of Operation—Grinding flash on cutting edge. 150 r.p.m.; hand feed Coolant—None. Average Life of Tool 
Apparatus and Equipment l Grindstone ‘roduction— Between Grindings—5000 pieces. Gages—Fig. 2170. Produc- 
120 pieces per hr tion—125 pieces per hr 

OPERATION 1-B GRINDING POMMEL OPERATION 7 MILLING EDGES OF POINT 

Transformation—Pig : _, Numbet Of Vperatore—wne. Transformation—Fig. 2171. Machine Used—Pratt & Whit- 
Description of Operation—Breaking off end from pommel and ney No. 2 Lincoln miller. Number of Machines per Opera- 
ages pommet one \pparatus and myepuens Z —— tor Five Work-Holding Devices—Held in block clamped 
Hammer and grindstone Production 125 piece per hr, by vise jaws, on a bridge-milling fixture, Fig. 2172. Tool- 

, = oe tae Sa : ca Holding Devices—Standard = arbor! Cutting Tools—Milling 

OPERATIONS \ND MILLING BACK AND EDGES cutters, Fig. 2173. Number of Cuts—Two. Cut Data—70 

Transformatior Fig 160 Machine Used—Pratt & Whit- r.p.m.; §-in. feed. Coolant—Cutting oil, -in. stream. Aver- 
ne No Lincoln millet Numt of Machines per Operator if Life of Tool Between Grindings—5000 pieces. Gages 
Kr I Work olding De ‘ Vise jaws hold four at a cut, Fig. 2174, length point from bolster and shape of point. 
Fig. 2161; two are held in each position Tool-Holding De- Productior 10 pieces per hr. per machine. 
vir Standard rbor Cutt Tool Spiral mills, “ig 
2i¢ Number of Cut One ( Data—70 r.p.m R-in. feed OPERATION 8 MILLING BEVEL AND GROOVE 
Coolant—Compoun j-in. strean Average L re of Tool Be- Transformation—Fig. 2175 Machine Used—Pratt & Whit- 
tween Grindings pees . s—None Production—20 ney No. 2 Lincoln miller. Number of Machines per Operator 
pieces per a one ween Five Work-Holding Devices—Held in a block, clamped by 

ED A mT ' — : — nieces eds vise jaws; two at a time, one each way, Fig. 2176. Tool 
OPERATION LA. REMOVING BURRS LEFT I Holding Devices—Standard arbor. Cutting Tools—Ganeg of 
OPERATIONS AND 3 milling cutters, Fig. 2177. Number of Cuts—Two. Cut Data 

Number of Operators—Onkst Description of Operation— 60 rp.m §-in feed. Coolant—Compound, j-in. stream 
Removing burrs left b operations 2 and Apparatus and Average Life of Tool Between Grindings—5000 pieces Gages 
Equipment Used Filk Production—Grouped with operations Fig. 2178; A, angle of blade; B, thickness at bottom of 
2 and 3 groove; C, contour, Production—40 pieces per hr. per ma- 

chine ’ 
OPERATIONS 4 AND MILLING SIDE OF TANG 

Transformation—Fig. 2163 Machine Used—Pratt & Whit- OPERATION 8-A FILING TO MATCH 
ney No, 2 Lincoln millet Number of Machine pe Operato - Number of Operators—One Description ef Operation 
Five Work-Holding Dev . Held in vise jaws, Fig. 2164. Blending cuts togethe Apparat t Equipment Used 
Tool-Holding Devices—Standard arbor, Cutting Tools— File, Production—75 pieces per h 

x 
Lo > 4 | 
X-X 
FIG.2179 
x — : 
‘ ) = ¢ - = gg 
| | BBS = | 
= 7 a aie 
| te 
a i Ney 
+e) 
>) ii a A 
it 
> at 
"4 al 
C y l | 
| ' } 
25%] le ype . ' FIG.2184 ; 8 
' ' 
Cut 23 leet? FIG.2180 ' ' 
O625- =< [ “ 88 = pecs 
) <i. ol ¥ | nT f ox 
I: FIG 2185 TT 
ral ae aie 
ma . A 
a ' . 
CS iE ‘ > A 
y “4 i ; i. ( j L 
ye! (“araer) | i Lael FIG. 2186 
be 6"Blanh = i I 
FIG.2181 : 
> . . —} . ™ 
' a7 
€ € \ j 
% 





te \ i f i 
esa MM ip We HAAN EEO HI 


FIG.2182 


FIG. 2183 


| 
~2i 
! - 
oT 3 
* es 
= I ! P 
< 
S —————_—_———. 
= & 





FIG. 2179,2180,2181,-OPERATION 9 
FIG. 2183,2184= OPERATION 20,F1G.2182 OP9A 


FIG. 2185,2186,2187 =OPERATION |0 &ll F1IG.2187 
































August 2, 


1917 


AMERICAN 


MACHINIST 


201 





(ES 
7, Ss 


a iii 


oF? Fe 





FIG. 2188 





OPERATION [2 





Lensil 


FIG.2I90A 


— 





— 





FIG.2189 


OPERATION |3 





=> a, <= 


FIG.2191 


coo 


| 


\ 











FIG.2190 B 








: 








FIG.2192 


~ b 
a 
y , 
OPERATION 14 : 


yaa 
J *3 





Z 


























FIG. 2193 





r 



































OPERATION i6 









































Le _. E ] | =F 
! _ | }—— be = : = | oe) eee 
Ss ~ No 3 laver - es - > 3 a“ * 
a a Pets CS ~ i P a 
eal }3 i < ; — § : < hb I 2) a —y— 
_ < i - A Pew! 
005 > 0. _ oe ? sin = nats 4 
FIG.2195 OPERATION 15 FIG.2196 
— Se 5 > \ P - ~ 
L — A Nae ey RSE SS aH y 
BiRaresieos f ae me - a { 
FIG. 21ST \ eaten . a RRA ape cen nnn Ce 
eit. FIG. 2201 
LH cur 8 ner 
— RA ‘fs ~ 
a b . \ 
ae “_ : & C I 
Fe me Pn ee; st " 
j 4 DS ae ‘WE | RI os | l 
, [| _ a S4 nt ~—1ol (& SS 
q 5 r | Ry -bs ) 3 = lias: | 
_ r, 4 j | ! = & 
nas } « “7 ‘ y~ “= ) Re * . <- — 
nine | LT — J Ss \ | S cy 
——. Uf | | ?¥ sis Q i 4 
———— { Lien Pa q § a 
La © wees 
—O> roast 
ie OT S Se/eve 
‘hs F16.2198 hime rosy cee Me | a 
S ° - m FiG.2199 
\ S : S ‘mie | — . Y — — 
—s a CT _* ae @ a.” ee me 
Me - - 1 ieie® ~03K L7 rt n . “ 
SK A282 +S a d 2 és ; 4S 
[> 1 c ¥ S .. wt r I a x > Ky tes RF ght Hand. So ral I Turn in 37 Inches 
—_ < x <m }- S 6 , ; | S FIG.2203-A s 
a . ; PILL ROD <--@8 ~ KOC 
. ” ta i o> : — —e=n1* ¢ 
STEEL (Harden ” , 
=< ) > ie : Ly 
Gages _—— a J 
FIG.2200 , on ides 
3 tes A ight Hand, 1 urn in 372 Inches 


FIG.2203-B 





OPERATION |8 FIG.2204-B 














202 AMERICAN MACHINIST Vol. 47, No. 5 
OPERATION MILLING SIDES OF POINT OPERATION 12. PROFILING RIGHT SIDE OF TANG, 
Transformatior | 9179 Machine Used—Pratt & Whit UNDER CUT. OPERATION 13. PROFILING 
- No Lineoin mill Number of Machines per Operat LEFT SIDE OF TANG, UNDER CUT 
Five Work-Holdinge Devices Held in block, clamped by vis« Transformation Figs. 2188 and 2189. Machine Used 
jaws, sal a perat n Tool-Holding Devices Standard Pratt & Whitney No. 2 profiler. Number of Operators per 
rbor Cuttin lrools—Milling cutters, Fig. 2180 Number of Machins One Work-Holding Devices—Held in block, 
Cuts Two Cut Data 10 repo §-in. feed Coolant—Con clamped by vise jaws, same as before Tool-Holding Devices 
pound, j-in. stream Ave e Life of Tool Between Grin Taper shank Cutting Tools—Undercut profile ‘cutter 
. 000 piec Gage Fig sl, curve of sides. Produ Number of Cuts—Two. Cut Data 1200 r.p.m.; hand feed 
n—40 piece ! hr. pe Coolant—Cutting oil, j-in. stream Average Life of Tool 
: . — senvmnn riers Between Grindings—200 pieces. Gages—Fig. 2190; A and B 
OPERATION 9-A STRAIGHTENING right and left, for under cut. Production—40 pieces per hr 
Number of Operator® One Description of Operation 
Straightening after milits Apparatus and Equipment Used OPERATION 14. MILLING SLOT FOR HAND LUG, 
Cast-iron block hammer and traight-edge, ee ly ROUGHING 
182; a plate with ri s or rot that shov whethe plade 
RE ogy Pr duction ) pi per ~ ; _— ; Transformation—Fig. 2191 Machine Used—Pratt & Whit 
ney No. 2 Lincoln miller. Number f Machines per Operator: 
OPERATION 20 MILLING SIDES OF POMMEL Five. Work-Holding Devices—Held cam-operated, doubl 
rransformation—Fig. 2183. Machine Used—Pratt & Whit vise jaws, Fig. 2192 Tool-Holding Devices—Standard a1 
1ev No. 2 Lincoln miller Number of Machines per Operator bo Cutting Tool A pair of milling cutters, 2.25 in. in 
Five. Work-Holding Devices—Held in block, clamped by « diameter; 0.202 thick; 24 teeth, on face and sides. Number of 
operated vise jaw imilar to other previously shown Tool Cuts—One, Cut Data—-70 r.p.m.; §-in ed Coolant—Cut 
Holdins Device Stat rd arbor Cutting Tools—Millins ting oil. Average Life of Tool setween Grindings—5000 
cutters Numbet f Cu One Cut Data—7 p.m S-in pieces. Gages—Fig. 2193, length and width of slot. Produc 
feed Coolant—Cutting oil n. stream Average Life of tior 10 pieces per hour per machine Note—Same style fix 
Tool Between Grindinsa 000 pie Gages—Fig. 2184. form t e as used in operation 20 


machine 
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pieces per hr per 


OPERATION 20-A 
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OPERATION 15. 
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Number of Operators—Ons Description of Operation Transformation—Fig. 2194. Machine Used—Pratt & Whit- 
Removing burrs from operation 20 Apparat and Equip ney No. 2 profiler. Number of Operators per Machine On: 
ment Used—File Production—300 pieces per hi Work-Holding Devices—Held by vise with formed jaws, simi- 

lar to previous operations Tool-Holding Devices—Taper 

OPERATION 10 PROFILING RIGHT SIDE OF TANG shank Cutting Tools—End-milling cutters, Fig. 2195 Num- 

UPPER CUT OPERATION 11 PROFILING LEFT ber of Cuts—One Cut Data 1200 p.m.; hand feed. Cool 
SIDE OF TANG, UPPER CUT ant—Cutting oil, j-in. stream. Aver: Life of Tool Between 

Transformation—Fig. 2185 Machine Used—Pratt & W! Grindings—250 pieces Gages—Fig. 2196, width and length 

ney No. 2 profiler. Number of Operator pe Machine One Production—35 pieces per hr. 
\ c olding De ec ld « block clamped by vis¢ iws ‘ om ’ » . me " > . ore 
or nee ane tine fort ee" ” Tool Solding a. Ae Temes OPERATION 16, PROFILING SLOT FOR BAND LUG, 
hank Cutting Tool Profiling cutter Number of Cut UNDER CUT 
Two Cut Data L200 p.m hand feed Coolant—Compound Transformation—Fig. 2197 Machine Used—Pratt & Whit 
i-in. strean Avera Life of Tool Between Grinding 250 nev Nix 2 profiler Number of Operators per Machine—On¢e 
pieces Gage Fie l f from edge of handlk Pro Work-Holding Devices eld by special vise jaws, Fig. 2198 
duction 10 plece profile torm it ht Tool-Holding Devices Taper shank 
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Cutting Tools—Undercutting profile cutter, Fig. 2199 Num- OPERATION 27 COUNTERBORING FOR BAYONET CATCH 
ber of Cuts—Two. Cut Data—1200 r.p.m.:; hand_ feed Cool Transformation—Fig. 2219 Machine Used—Ame 16-in 
ant—Cutting oil, j-in. stream. Average Life of Tool Between ngle-spindle upright drilling n hine Number of Opera 
Grindings—200 pieces. Gages—Fig. 2200, form and size. Pro tors per Machine—ne Work-Holding Devices—Cam-ope 
duction—35 pieces per hr. Note—Same style fixture used as ted drill jig. Tool-Holding Devic: Drill chuck. Cutting 
in operation 15. Tools—Counterbore Fig 220 Number of Cuts—One. Cut 
owe ' ‘ . rep “a Sr ARRAR Dat 650 r.p.m hand feed Coolant—Cutting o 
OPERATION 18. DRILLING AND BOTTOMING SCABBARD sieunin tocraaee dae al Week Matera tate «ae No 
CATCH HOLE Gages Fig diameter ind concentricit of counterbor 
: . Production 120 pleces re hr 
Transformation—Fig. 22941 Machine Used—Ames 16-in ™ : ss I 
three-spindle drill. Number of Operators per Machine One OPERATION 26 DRILLING RIVET AND scREWw ; 
Work-Holding Devices—Drill jig, Fig. 2202. Tool-Holding - _ oe ' , SCREW HOL! 
Devices—Drill chuck Cutting Tools—Fig. 2203-A, drill bot Transtormation Fig 2218 Machine I d Ames If 
toming and counterbore Number of Cuts—Two. Cut Data three-spindle upright drilling machin« Numbe of Operato 
650 r.p.m.; hand feed Coolant—Cutting oil, -in, stream per Machine One ‘ k-Holdinge Device Drill jig, | 
Average Life of Tool Between Grindings—250 pieces. Gages 2217; swinging leaf carries drill bushings Tool-Holdin I> 
"ig. 2204: A. location of hole: B. size of hole and counter- vices Drill chuck Cutting Tools—Twist drill Number f 
bore Production 35 pieces per hr Cuts Two Cut Data 750 rep.m hand feed Coolant Cut 
‘ : ting oil, in. stream Average Life of Tool Between Gr na 
OPERATION 22 PROFILING SLOT FOR BAYONET CATCH ings—250 pieces Gage Fig 218, location of rivet hol 
" . , . Production 10 pieces pe 
Transformation—Fig. 2205. Machine Used—Pratt & Whit sts n 
ney No. 2 profiler Number of Operators per Machine—One IPERATION 26 STIRPING 
Work-Holding Devices—Held in block, by vise jaws, Fig OPERA UN s-A BURRING 
2206; profile form at right Tool-Holding Devices Tape Number of Operators One Description f Operation 
shank. Cutting Tools—Milling cutter and holder, Fig. 2207 Burring operation 26-A Apparatus and Equi; n { d 
Number of Cuts—Two. Cut Data—1200 r.p.m.; hand feed Fil Production—300 pieces per hr 
Coolant—Cutting oil, j-in. stream Average Life of Tool 
Between Grindings—250 pieces Gages—Fig. 2208; a pin fit OPERATION 24 MILLING LOWER EDGE OF TANG 
in screw hole, a block in slot and a projection gages from back Ty hens a Macl ' i—p w 
of hat > ’roductio: 20 ieces per hr anstormation : “ue Machine ef ratt & iit 
f handle Production secs P ney No. 2 Lincoln millet Number of Machines per Operato 
“> on : "7" a . as Seles ser ade Five Work-Holding Devices—Work held in vise jaws, sams 
OPERATION 198. PUNCHING FOR HOOK OF BAYONET style as in operations 4 and Tool-Holdinge Devices—Stand 
CATCH ard arbor Cuttine Tools Formed milling cutter, Fig +. 
zs . : : ‘ Number of Cuts—One. Cut Dat 70 1 sf eet ool 
Transformation—Fig. 2209 Machine Used—Snow N 2, ant Cutt neg oil in aie 1g Ave I "gl T, 1 By 
s-in. stroke Number of Operators per Machine—On tween Grindings—5000 pieces. Gages 83 contour P) 
Punches and Punch Holders—tIn holder with square shank duction—40 pieces per hi ; 
punch is 2 in. long, 0.27 in. wide and 0.221 in. thick dies and 
Die Holders—Fig. 2210. Stripping Mechanism—None AV OPERATION 24-A RURRING 
erage Life of Punches and Dies—300 pieces. Lubricant—Cut cite iin again tRING 
ting oil, put on with brush Gages—Fig. 2211, size of slot Number of Operators—One Description of Operation 
Production—60 pieces per hr. Note Work held in fixture R oving burrs from previous operation Apparatu an 
bolted to bed of press. Equipment Used—File Production 10 piece per hr 
OPERATION 28 HAND-MILLING GROOVE IN TANG OPERATION 321 PROFILING END AND UNDER SIDE OF 
Transformation—Fig. 2212 Machine Used—Whitney hand POMMEL 
miller Number of Operators per Machine—ne. Tork Transt ittion—Fiz Machir I i—_ Pratt 
» 5 aS insftor on- FS cee ) ch ‘ ec ! & Whit- 
Holding Devices—Vise jaws, Fig. 2213. Tool-Holding Devices yey No, 2 profiler. Number of Operators per Machine—On 
—Taper shank. Cutting Tools—Small milling cutter on Work-Holding Devices—Held in block. by vin laws. Fis 
threaded arbor, Fig. 2214 Number of Cuts—One. Cut Data ey profile form at win ool-Holding Devices Taper 
—650 r.p.m.; hand feed. Coolant—Cutting oil, ,,-in. stream shank Cutting Tools—Forward cutter, Fig. 2227. Number 
Average Life of Tool Between Grindings—5000 pieces Gages of Cuts—One. Cut Data 1200 r.p.m hand feed Coolant 
Fig. 2215, thickness of web. Production—100 pieces per (Cutting oil, }-in stream. Average Life of Tool Between 
hour Grindir 200 piece (Gage Form, Fig. 2228 Production 
60 eces per hi 
OPERATION GG REMOVING BURRS LEFT BY 
OPERATION 28 OPERATION STAMPING “U. S.”. AND “BALL AND 
Number of Operators—One Description of Operation BLAME 
Removing burrs thrown up by operation 28 Apparatus and Machine Used—sStiles No. 2 pre Number of Operators 
Equipment Used—File Production 100 pieces per hour p Ml hine One Punches and Punch Holders—Round 
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OPERATION : ™ - - 
33A FIG2230 
shank Dies and Die Holders—Fixture bolted to bed of n edge up on blocks B and C; when twisting is neces- 
press; stamps are set in die Production—350 pieces per hr Sal the fixed post G and the hand-wrench twister H are 
Note Dies stamp “U. 8S.” on one side and “ball and flame” used. The table is mounted on a bench. Apparatus and Equip- 
on the other ment Used—Special straightening device, Fig. 93-B. Pro- 
a sii : ‘ ee as duction 35 pieces per hr. 
OPERATION 33-A REAMING AND PRESSING 
Number of Operators—On¢ Description of Operation— OPERATION K GRINDING TO FINISH 
Straightening blade for stamping operation and reaming Number of Operators—One. Description of Operation 
jin holes after stamping Apparatus and Equipment Used Grinding point and shaping ede Apparatus and Equipment 
land press, Fig. 2230; bench lathe and reamer, Fig. 2229 Used—Grindstones, mounted as shown in Fig. 2235 Pro- 
Gages—Plug Production $50 pieces per hr duction—15 pieces per hour 
OPERATION 34 STAMPING SERIAL NUMBER OPERATION 35 POLISHING BLADE (ROUGHING) AND 
Transformation Fig. 2231, number at A Number of Oper- TANG TO FINISH 
ators—One Description of Operation—Stamping serial num- Number of Operators—One. Description of Operation— 
ber by using special stamp holder Apparatus and Equipment Polishing blade (rough) and tang to finish. Apparatus and 
Used—Fixture for holding work and spacing letters; hand Equipment Used—Polishing jack and wheel. Production— 
stamps and hammer; slide A carries stamp at B and is ad- 4 per hr 
P “ * f < t ti  - ‘ig. 2232 > ethk 120 7 . — _ ’ eTY 
th. cael aaatlaamaiti a Tin pieteemaees OPERATION 36. REAMING RIVET HOLES IN GUARD 
AND BLADE, COUNTERSINKING RIVET AND 
OPERATION 1. HARDENING SCABBARD-CATCH HOLES AND ASSEMBLING 
Description of Operation— Bayonet blades are hardened in WITH GUARD 
a semi-muffle oil-burning furnace laid on the backs with ‘ : . ‘ 
the cutting edge up: they are heated to 800 deg. C. (1472 deg. . Number of Operators—On«s Description of Operation— 
F.) and quenched in sperm oil; they are first dipped slowly Reaming rivet holes and countersinking after _suard is as- 
at a slight angle to the required depth and then hung in a Se mbled to blade Apparatus and Equipment Used Reamer, 
rack at the side of the tank. as in Fig. 93-A: they hang here Fig. 2236: countersink, Fig. 2237; and bench lathe Produc- 
until the rack is full, then the first is removed, and so on; tion—40 pieces per hr 
the oil is cooled by the surrounding water, being kept at OPERATION 37. RIVETING AND BURRING 
about 80 deg. F Production About 100 blades per hr. - ‘ . 
Number of Operators (one Description of Operation 
OPERATION M DRAWING TO TEMPER Riveting guard and blade together, as in Fig. 2238 Appara- 
: ‘ ou is ie : tus and Equipment Used—Hammer and fik Production—70 
Description of Operation—The temper is drawn in a bath pieces per hr 
of niter to a temperature of 450 deg. C. (842 deg. F.) and 
quenched in water OPERATION 38 POLISHING EDGE OF GUARD 
—y . — iia Number of Operators-—One Description of Operation~ 
OPERATION J STRAIGHTENING Polishing edges of guard Apparatus and Equipment Used 
Number of Operators—One Description of Operation— Polishing jack and wheel Production—35 pieces per hr 
Straightening after hardening the blades are straightened alae > _— ee wT . . nn » 
by bending as required, using the apparatus shown in Fig. OPERATION 39. BROWNING GUARD AND TANG OF 
2234, and tested by the eye they are heated over a flame BLADE 
in a small muffle furnace just sufficient to bend without Number of Operators—One Description of Operation 
breaking; long bends are removed by placing over blocks A Same as other brownings, except care is taken to keep the 
and B and using the rod F with one end under the loop blade bright; same apparatus as in other browning opera 
D; edge bending is done by the foot lever E with the bayo- tions 
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TO FINISH 
Operation— 


POLISHING BLADE 
Description of 


OPERATION 40. 
Number of Operators—One. 


Finish-polishing blade. Apparatus and Equipment Used— 
Wheel and polishing jack. Production—5 pieces per hour. 
OPERATION 41. ASSEMBLING WITH BAYONET AND 


‘ATCHES AND GRIP 
Description of 


SCABBARD (¢ 


Number of Operators—One. Operation— 


Assembling scabbard and catch and grip (see Fig. 2152). 
Apparatus and Equipment Used—Screwdriver, pinchers and 
hammer. Production—40 pieces per hi 
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FIG.2238 




















FIG.2236 


POLISHING 
Description of Operation— 


OPERATION 42 THIRD 


Number of Operators—One. 
Final polishing all over blade Equipment and Apparatus 
Used—Same apparatus as other polishing. Production— 
About the same as for second polishing. 


Future of Railways in Russia 


Sir George Bury, vice president of the Canadian 
Pacific Ry., since his return from Russia has expressed 
himself very fully in regard to the future of rail- 
ways in Russia. He states that there is no doubi 
whatever that, after the war, Russia will have to build 
several hundred thousand miles of railway. Canada has 
ten times more railway mileage per unit of population 
than has Russia. Then, again, Russia made the mis- 
take of patterning her railway transportation after that 
of Europe. Traffic in Russia moves vast distances in 
great bulk. The country lends itself to low grades and 
easy curvature. Americans should succeed here. 


OPERATION 34 
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Moving a Blast Furnace 

Moving a blast furnace is something new in the iron 
and steel industry, 
Algoma Steel Co., 
nace of the former Canada Iron Corporation, 
Ont., and is now moving the entire furnace, 


but this has been undertaken by the 
which has purchased the No. 2 fur- 
Midland, 
including 






FIG.2235 


stoves, boilers and buildings, in fact everything but the 
foundations, from Midland to Sault Ste. Marie, a dis- 
tance of about 400 miles. 

The steel company purchased this unused furnace 
because it expected that it could dismantle the plant 
and reérect it in much quicker time than a new fur- 
nace could be built under present conditions. This is a 
275-ton stack. 

The contract for moving the furnace and supplying 
additional material required for its reérection and en- 
largement has been placed with Arthur G. McKee & 


Co., consulting and contracting engineers, Cleveland. 


Arthur Krohn has been appointed assistant super- 
intendent of motive power of the Missouri, Kansas & 
Texas, with office at Parsons, Kan., and A. E. Voight, 


has been appointed electrical engineer at Topeka, Kan. 
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Thread Rolling in the Automatic 
Screw Machine 
By RAYMOND GRANT 


The article on page 1016, Vol. 45, by George H. 
Hamilton, regarding the rolling of threads with circular 
rolls, impels me to give my knowledge of this class of 
work. In my case, experience is confined entirely to 
brass, and chiefly to fine threads that were produced 
entirely by the roll, without any previous threading. 
The work was threaded on one end with a male thread 
and on the other with either a male or a female thread. 
The rolling process was resor‘ed to on the male-thread 
end, to avoid a second handling. 

It has always seemed to me that theoretically the 
production of threads by this method should be impos- 
sible, and for this reason: The angle of the top of any 
thread is always less than the angle of the bottom, so 
that no matter what relation the diameter of the roll 
bears to the diameter of the work, it is impossible to 
make the two threads track or match at more than one 
point in the depth of the thread. 

This inevitably results in a sidewise crowding or 
strain between the threads of the roll and the work. 
Conditions are further aggravated by the fact that it 
is the top or weakest part of the roll thread that must 
sink the deepest into the work and form the bottom 
or strongest part of the thread on the work. 

We were to obtain little definite information as 
to the proportions of rolls, but the rule most favored 
seems to be to consider the pitch diameter of the work 
and to make the pitch diameter of the roll a multiple of 
it, adding the single depth of thread. The rolls that 
we made were two, three or four times the size of the 
work and correspondingly threaded double, triple or 
quadruple, as the case might be, while the roll must be 
cut left hand to produce right-hand results. 

This method was followed for a number of years, but 
was finally changed to rolls in which the top of the 
thread had the same helical angle as the bottom of the 
thread on work, so as to decrease as much as possible 
the sidewise crowding at the top of the roll thread, 
transferring it to the base of the thread. This was 
an improvement. 

It is exceedingly difficult to get a roll tempered so that 
it will be hard enough to stand up to the work and soft 
enough not to break. We had no hardening refinements 
beyond a lead bath (no pyrometer) and an oil temper- 
ing bath, and we did not grind the rolls after hardening. 
With the utmost care it seemed impossible to get any 


able 


two of a lot of rolls to produce the same results as to 
length of service. We tried many brands and grades, 
but obtained the best results when we used Firth’s Best 
Tool Steel, No. 4 temper. 

The first, and for years the only, way in which rolls 
were used was to hold them in a rigid holder on the 
cross-slide at the same height as the work and, after 
the work has been formed, advance the roll at high speed 
to its full depth and as quickly withdraw it, allowing 
it to remain in contact with the work for only an 
instant. 

A longer dwell on the high point of the cam would 
result in the side motion of the roll, previously men- 
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FIGS. 1 TO3. THE FIXTURE, DRILL JIG AND HOLDER 
tioned, and then the whole thread would be stripped 
from the work, leaving the root diameter. 

When we were so fortunate as to get a roll “just 
right” we could produce as high as 100,000 pieces with 
it before it wore out, but the process was very hard on 
the front spindle boxes, wearing them oblong in a 
comparatively short time, due to the sharp rise of the 
cam and resulting blow when roll and work came in 
contact. 

Eventually we got some new Brown & Sharpe auto- 
matics and tried to develop a process that would give 
less pressure on the front bearing. We worked along 
the line of a holder in which could be two rolls capable 
of being adjusted to and from each other and clamped 
in position, the holder carrying the two rolls to have 


a slight oscillation to allow the rolls to center themselves 
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on the work. The rolls were to straddle the work, one 
passing over it and the other under. 

In Fig. 1 is given an idea of the first fixture made. 
It consisted of the base A, which was bolted to the 
cross-slide, and B, which held the rolls and had a lim- 
ited movement on the pin C. As will be seen, the upper 
roll was carried in a fork which was tongued and 
grooved vertically to the part B, clamped by the nut 
D and held up to the work by the setscrew, as shown. 
The lower roll fitted the holder closely, but the upper one 
was free to move sideways on its pin about ,', in., with 
the idea that it would crowd ino the thread made by 
the lower roll as soon as a thread began to be formed 
and by dividing the work between two rolls would tend 
to more accurate work and longer service from the 
rolls. 

Curiously enough it worked from the start for several 
thousand pieces, but the second time we attempted to 
set it up for a thread-rolling job it would not work at all. 

A month or so later we tried it again, with the same 
result. As extended trial failed to disclose any reason, 
we gave it up as a failure. 

The fixture just described was made as strong as the 
rather limited space on the cross-slide of a No. 0 B. & S. 
would permit, but was quite plainly not rigid enough 
to resist the side thrust of the rolls. At about this stage 
it became desirable to make this class of work on mul- 
tiple spindle machines, where we had previously done 
so, using the method first described—that is, feeding 
a roll directly against the side of the work. It had 
worked very well when the machines were new, but the 
spindles and bearings had become worn, some more than 
others, and this made it impossible to secure work any- 
where near the required limits from the different spin- 
dles, so we fell back on the double-roll idea, but with 
the following changes: 

Having plenty of room on the cross-slide, we made a 
holder of machine steel that was many times stronger 
than the first one; in fact it was very heavy, but trial 
showed that it was none too strong. It is my recollection 
that the pin on which the escillating member moved was 
about 1) in. in diameter and everything else in propor- 
tion. 

We also abandoned the upper thread roll for a plain 
roll, which the nature of the work permitted. This roll 
did not, of course, take bearing on the thread but on 
each side of it, and served to hold the thread roll up to 
its work. This arrangement worked after a fashion, 
but did not meet expectations. 

We next altered the holder to accommodate two 
threaded rolls, which were keyed to their spindles and 
these in turn geared together so that the two rolls were 
always in a fixed relation to each other. 

The gears were inclosed in a tight case to keep out 
dirt, and by means of an adjustable idler between them 
it was possible to get a limited amount of adjustment 
between the rolls. This proved the best combination 
and produced better work than any of the others, with 
longer life to the rolls. 

The threads we were to produce were 27 per inch, 
and the rolls were made with a quadruple thread, 6} 
threads per inch being cut several at a time on a gang 
arbor. 

After chasing, they were screwed into the drill jig, 
Fig. 2, and a hole drilled. This hole located the thread 
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always in the same place on the roll-holder bushing, Fig. 
3, and these bushings in turn were keyed to the geared 
spindles, which were made in one piece and rotated in 
hardened bushings. 

In fitting up the holder we were careful to get the 
keys located in these two spindles so that the same roll 
could be placed either on the top or bottom spindle and 
be in correct relation to the other roll. The gears 
were marked in their proper timing to avoid trouble 
when replacing them in the holder. 

This would seem like an expensive thing to make. 
However, I believe the results will justify it wherever 
such work must be done in large quantities, for it will 
produce more accurate work, will do this on a multiple 
spindle machine with worn bearings, and the work being 
divided between two rolls, which are held in positive re- 
lation to each other, the rolls will last longer. 

These advantages will surely appeal to any one who 
has been up against this proposition. 


Spline Milling in the Automatic 
Screw Machine 
BY ELAM WHITNEY 


The illustration shows a seat bushing, for a machine 
gun, made from carbon steel in a No. 2 Brown & Sharpe 
automatic screw machine. The features of the tool 
equipment are the spline-milling attachment 
shown on the rear cross-slide and the combination tool- 
post and cross-drilling attachment shown on the front 
cross-slide. 

The advantages of this method of production are in- 
creased output and more accurate work resulting from 


special 
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SPLINE MILLING ON THE AUTOMATIC SCREW 
completing the parts in one setting of the tools. The 
spline-milling and cross-drilling were formerly done as 
separate operations. 

The cut showing the combination toolpost and cross- 
drill is self-explanatory, and the spline-mill attachment 
consists of a belt-driven spindle carrying a fish-tail cut- 
ter. The spindle runs in a bearing mounted to the rear 
slide by the hexagon screw shown. The cutter is fed 
into the work at the end of each stroke (which is a for- 
ward or backward movement of the cross-slide) by the 
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pusher A in the turret and withdrawn from the work 
by the light coil spring shown. 

In operation the rear slide comes forward and dwells 
with the splined-milling cutter in line with the end of 
the slot to be cut; the turret then advances the cutter 
into the work 0.005 in. and dwells while the cross-slide 
moves rapidly forward the length of the slot to be cut 
and dwells slightly while the turret advances another 
0.005-in. feed; in this way the slot is completed and 
the cutter withdrawn. 

The time required to make one piece is 135 sec., giv- 
ing a net production of 240 parts in 10 hours. The gears 
are 36 driver, 72 first on stud, 40 second on stud, and 
90 on wormshaft. The maximum surface speed of stock 
is 72 ft. per min., for drilling 47 ft. per min., and for 
counterboring 63 ft. per minute. 

The cams are of the usual type except the lobes pro- 
vided for operating the splining cutter; this part of 
the cam provides a rise and a drop on the rear cross- 
slide cam equal to the length of slot to be spline-milled, 
and a dwell on the lead cam for the same number of 
cam hundredths; when the spline cutter reaches the far 
end of the slot the cross-slide cam provides a slight 
dwell while the lead cam advances the cutter forward 
a few thousandths of an inch, and so on until the slot 
is completed. 

Referring to the specially constructed toolpost and 
cross-drilling attachment, the drill is loeated far enough 
from the cutoff tool to pass the end of the piece when 
the front slide moves forward to separate the work 
from the bar, and to do this the work is first fed to 
the length shown in the cut for drilling and then pushed 
back toward the spindle to locate for cutting off. 

Although the tool layout greatly increased the pro- 
duction on this piece, the most noticeable improvement 
was in finishing the work in one setting, which allowed 
greater accuracy and eliminated the trucking, inspection 
and other delay relative to separate operations. 


TABLE GIVING ORDER OF OPERATIONS 
Spindle Speeds 
R.P.M R.P.M 
277 640 
Feed stock to stop 20 
Revolve turret 20 
Center 0.100-in. throw at 0.005-in. feed 20 
Revolve turret 20 
Drill (j)-in. diameter) 0.250-in. throw at 0.005-in. feed.... 50 
Revolve turret 20 
Ream 0.250-in. throw at 0.006-in. feed 420 
Revolve turret 20 
Counterbore 0.070-in. throw at 0.005-in. feed 14 
Revolve turret, stop spindle, advance spline cutter to position 20 
Crose-drill 1.080-in. throw at 0.004in. feed, at 960 r p.m. 

(spline mill while cross-drilling) 180 
Withdraw both cross-slides 10 
Push stock back and start spindle 20 
Cut-off 0.520-in. throw at 0.002-in. feed ; 596 
Clearance 10 

Total number of revolutions to make one plece 1,440 


Cross-Slide Indexing in the Automatic 
Screw Machine 


By DAviIpD KOONTZ 


The indexing attachment shown was designed to in- 
crease production on the piece A, Fig. 1, by completing 
it in one setting of the tools in a No. 0 Brown & Sharpe 
automatic screw machine. The part is made from 0.500- 
in. diameter machine steel. The three holes are 0.250 in. 
in diameter and have a tolerance of 0.004 inch. 

The attachment of the base, in which is 
mounted the chuck D, similar to those used in transfer- 


consists 
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ring and drilling parts with the regular drilling and 
burring attachments. The holder C also carries the 
two drill bushings shown and is retained in the base 
by the plate E. Four notches are evenly spaced in 
C to allow it to be located by the spring plunger F. 

The special drill holder A, Fig. 2, is used to index the 
auxiliary chuck by means of the arm B, which swings 
from the shoulder screw C and is held in contact with 
the stop pin D by the coil spring E. 

In operation the work is fed through the open spring 
chuck D, Fig. 1, against the adjustable stop A, Fig. 3. 
While the special holder B is caused to dwell by the 
turret advancing cam, the rear cross-slide cam causes 
the slide and special chuck to withdraw sufficiently for 
the work to pass ou: of line and clear of the cutoff tool G, 
Fig. 1, and in line with the chuck closing hole B, Fig. 3. 
The turret then advances slightly, closing the chuck. 

The turret is now indexed to bring into position the 
tool shown in Fig. 2, which when advanced brings the 
end of the arm B into contact with the upright pin F, 
four of which are mounted in the bottom of the holder. 
The position of the arm is illustrated by the dotted lines 
G, and the holder and chuck are indexed from position 
1 to position 2, Fig. 2. 

When the holder is withdrawn, the lever B rides 
around the pin shown at position 1; hence, the coil 
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CROSS-SLIDE INDEXING ATTACHMENT THAT 
INCREASES PRODUCTION 


FIGS. 1 TO 4. 
spring E£. After the work has been indexed, it is 
advanced with the cross-slide to clear the indexing arm 
and to bring the work into alignment with the drill, as 
shown in Fig. 4. The drill is revolved by the turret 
drilling attachment, and the work is ejected by means of 
an extra setting of the stock-feeding dogs. 

In conclusion, the reader’s attention is called to the 
adaptability of the device in that the notches (for locat- 
ing the holder in a radical position) may be irregularly 
spaced and the tool for indexing may be placed on one 
of the cross-slides, if occasion requires. A _ varied 
number of degrees of indexing may be obtained by 
changing the amount of throw on the cross-slide, or 
the lead cam lobe may be used for this purpose. 


At a recent meeting of the Executive Committee of 
the Board of Directors of the American Locomotive Co. 
David Van Alstyne was appointed assistant vice pres- 
ident in charge of manufacture, effective July 1, 1917. 
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An Opportunity for Mechanics To 
Render Valuable Service 


NE of the great problems of successful 

either at a training camp or at the front, is to se- 
cure a sufficient number of skilled mechanics to keep 
engines and planes in proper shape, repair minor break- 
ages, replace parts and keep as many machines as pos- 
sible in first-class flying condition. For the engines, 
both as to care and repairs, excellent men can be drawn 
from such automobile factories as can spare them, and 
from such repair shops or garages as can boast of men 
who are qualified to handle high-grade engine work 
This, unfortunately, does not represent as large a num- 
ber as ought to be available for this purpose. 

The rest of the machine, consisting of the framework 
and the cloth covering, is divided among woodworkers, 
riggers and those who have had experience in handling 
cloth. The woodworkers are recruited from the ranks 
of pattern makers, cabinet makers, piano woodworkers, 
automobile-body builders and men who have a natural 
aptitude for fine woodwork. The clothworkers are sail- 
makers, overall makers, tentmakers; in fact, any one 
who understands the sewing machine and the handling 
of cloth can be made available. 

Then there is a larger amount of sheet-metal work on 
the modern airplane than most of us realize. There are 
tanks holding gasoline for the engine, water for the 
radiator and, in some cases, lubricating oil in addition 
to that in the engine crank case. There are the hoods 
and other housings for the engine, the metal covering 
around the cockpits, pontoons in the case of hydro- 
airplanes, and other metal parts. These frequently need 
replacement or repair and are hardly in the field of the 
ordinary machinist. 

The foregoing workers have to do with repairing ma- 
chines that have been damaged, but there are two other 
important positions to be filled—those of the men who 
look after each machine while it is in use. These men 
are called “fitters” and “riggers” at the Canadian and 
English camps, the former being about equivalent to 
our “machinists,” which such a man would probably be 
called in the United States service. Two of these 
men—a fitter and a rigger—are attached to each aviator, 
or to whatever airplane he is using, and it is their duty 
to keep the machine in the best of condition at all times. 

The fitter, or machinist, looks after the engine, which 
includes propeller, radiator, gasoline tank and all con- 
nections, while the rigger sees to it that the planes, 
body, rudder, rear planes, elevators and all control 
wires are as they should be. The life of the aviator as 
well as the success of the work he is to perform is in 
the hands of these men, and they must be skillful and 


flying, 








reliable. 
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The first-class rigger should have a fairly good idea 
of the theory as well as the practice of modern airplane 
construction in order to keep his machine or machines 
in their best condition. He must be able to know that 
the fuselage is straight and true, and how to line it up 
if it is not; he must be able to test the wings for proper 
dihedral angle, for sweepback, for stagger and for angle 
of incidence, if he has any reason to believe any undue 
stresses may have disarranged the original adjustments. 

Then there is a field for men who understand pneu- 
matic tires and wire wheels, for these form a very es- 
sential part of the landing gear and are an important 
item when it comes to upkeep of the machines. Tires 
and tubes are vulcanized in the repair shops connected 
with the hangars, thus making an opening for still other 
men who want to do their bit in some direct way. 

It is for this reason that mechanics of all grades must 
be enlisted into the service, so that each man can be 
held entirely responsible for his work. The work must 
it must be done at the 
Then, too, the keep 


not only be done right, but 
proper time if it is to be of value. 
ing of the same men on the same machine, and with the 
same aviator, develops a personal interest which is of 
great value and adds materially to the quality of the 
service rendered. 

The men who are assigned to each aviator must be 
trained especially for this work, coming from repair 
shops or directly from the factories where the particu- 
lar type of airplane is manufactured and receiving their 
training in fieldwork by serving time in the shops where 
engines and planes are repaired. In the case of Canada 
this would probably begin in the shops in Toronto where 
general repairs are made and finish at one of the ad- 
vanced flying fields where only the lighter repairs are 
made. Here the engines are taken down after 50 hours’ 
run for cleaning carbon, etc., and other field inspection 
and repairs take place. There is no better place to 
learn to do work of this kind than the shops which are 
now working under conditions similar to those that will 
be encountered on the other side. 

Mechenics who want to do their part in one of the 
most essential branches of the service will do well to 
learn something about aviation motors and their repair. 
To this should be added a knowledge of the various 
kinds of light machine guns, airplane instruments, land- 
ing gears and all the various airplane attachments and 
accessories. They should familiarize themselves with 
the different types of motors, magnetos, carburetors 
and distributors, so as to know the peculiarities and ail- 
ments of each. A little “know how” about the behavior 
of different kinds of apparatus often saves hours of 
work when time is of the utmost importance and makes 
an airplane mechanic much more valuable in every way. 
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Hartford Surface Grinder 


The machine illustrated is made by the National 
Machine Co., Hartford, Conn., for general use and 
especially for finishing flat surfaces on dies, punches 
and hardened parts of machinery. It is simple in con- 
struction, has few parts and is convenient and easy to 
operate, requiring but little power. 

The column is cast in one piece, and the four-point 
base, being flat and drilled for floor bolts, prevents tip- 
ping or swaying. The knee casting is dovetailed and 
gibbed to fit the face of the column. The binder screws 
lock the knee and hold the table in a horizontal position. 

















HARTFORD SURFACE GRINDER 


Grinding wheel, maximum 8 in. in diameter, 1-in. face and 1}-in 


hole; surface of table or platen, 8 x 37 in.; traversing distance of 
grinding wheel, 10 i»n.: movement of table, longitudinal, 30 in.; 
traverse, 4 in.; vertical without wheel, 14 in.; distance center of 


point, 16 in.; spindle speed, 


spindle to table with table at lowest 
24 in.; driving pulley, 13 in 


2000 r.p.m.; spindle pulley diameter, 


in diameter by 12-in. face; height to center of spindle, 47 in. from 
floor; countershaft speed, 350 r.p.m.: tight and loose pulleys, 
6x34 in.; floor space required, 42x 49 in.; weight of machine, 
net, 1200 Ib.: crated, 1400 Ib.: boxed for export, 1500 Ib.; weight 
of countershaft, net, 130 Ib crated, 200 Ib.:; boxed for export, 
250 Ib.; dimensions, boxed for export, machine, 31 x 52x 56 in.; 
countershaft, 19x 21x52 in cubic feet boxed, machine, 52}; 


countershaft, 12 


The table is 8 x 27 in., and is dovetailed and gibbed to 
fit the top of the saddle. The table moves automatically 
in either direction and its maximum movement is 0.062 
or ,\, in. to each complete stroke of the ram. This 
movement of the table takes place when the ram has 
completed its stroke, and is reducible by adjustments 
of eighths to zero if a finer finish is desired. The ram 
strokes are 16 per min., and to move over a piece, say 
18 in. long, would take 18 min. The width of the piece 
could be anything up to 12 in. wide without changing 
the time required to cover a piece of a given length. 
The machine can be furnished to order to grind a piece 
12 in. wide. 

The feed is entirely automatic in either direction 
and can be regulated by moving the feed stud in the 
slot of the feed disk. The stationary head is rigidly held 
to the top of the column by four heavy bolts and is 
inclosed with easily movable guards on both sides. 
The crank arm is slotted ‘o receive the stud which 
regulates the throw or travel of the ram and is inclosed 
in the stationary head. 

The crank stud is adjustable in the slot to give the 
ram a reciprocating motion of any leng‘h up to 10 
in. Wipers protect the bearings of the ram or slide 
from dust or grit at both ends. The spindle runs in 
phosphor bronze bearings which are held rigidly by 
two extra-heavy iron caps. It is a steel forging 1} in. 
diameter through the bearings and takes a grinding 
wheel wi h 1}-in. hole. 

The grinding wheel, with a maximum diameter of 
8 in. and a face of 1 in., is held rigidly on the spindle 
between two collars which are tightened by a heavy 
hexagon steel nut. The wheel hood has a hinged front, 
affording quick access to the wheel. 

The countershaft carries four pulleys—one 13 in. in 
diameter, 12-in. face; one two-speed cone, 4 and 5 in. in 
diameter, 1}-in. face, and tight and loose pulleys 6 in. 
in diameter, 34-in. face. The shaft runs in ring-oiled 
boxes held in pressed-steel hangers. The feed-gear 
mechanism is driven by the cone pulley, and the speed is 
changed as required for roughing and finishing work. 
The spindle is driven with a 2}-in. belt. 


Coffin Portable Flood Light 


The Coffin Valve Co., Boston, Mass., has recently 
placed on the market the flood light shown in the illus- 
trations. It is made with either a floor »tand or with 
a small base fitted with two T-head bolts, by means of 
which it may be fastened to a machine table or lathe 
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carriage, as shown. The fixture may be adjusted to 
throw the light in any required direction. When being 
moved from place to place the small rod holding the 






































PORTABLE FLOOD LIGHT 


lamp socket may be telescoped into the hollow upright 
projecting from the tripod. The adjusting feature is 
composed of a ball and two swivel joints. The outfit 
includes 6 ft. of cord, socket and shade. 


Metalwood Straightening Press 


The press illustrated is built in 20- and 35-ton sizes, 
and in three styles—motor drive, belt drive from line- 
shaft and accumulator drive. All the parts of the press 
which are under stress or strain are of alloy steel 
eastings or forgings. The sub-base upon which the 
pump is mounted forms a tank for the liquor. 

The pump is built directly into the press and is of the 
two-plunger type; with all the bearings made of re- 
newable phosphor bronze fitted into machined surfaces. 
The body is of special bronze, with very large valve 
areas; the plungers are of tool steel, hardened and 
ground. 

The ram of the press is returned by a heavy spring 
which is arranged for differential pull with adjustable 
tension. The ram nose is fitted with a sliding chrome- 
nickel steel resistance block, with two steps for crank 
work, so as to conserve the stroke of the ram and the 
use of liquor, and increase the speed of the press. 

The table is of semisteel, heavy-ribbed box section, 
with renewable steel strips on which centers are placed. 
These also take the thrust of the ram when pressure is 
applied to the work. The table is finished on top and 
sides so that indicators may be used. The centers are 
of the yielding tyne, adjustable for length. The thrust 
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of the work is taken up by tapered s'eel wedges placed 
under the work on steel tracks. 

The press is controlled by a Metalwood single-lever, 
quick-operating valve, which controls the speed of the 
ram, the pressure applied and the return of the ram. 

All fittings are of drop-forged steel, and all piping 
is of seamless tubing made under hydraulic pressure. 
A gage is furnished which reads in pounds per square 
inch and tons on the ram or tons applied to the work. 




















METALWOOD STRAIGHTENING PRESS 
The resistance blocks and all necessary parts for the 
operation of the press are furnished. The press is made 


by the Metalwood Manufacturing Co., Detroit, Mich. 


Leeds & Northrop Optical Pyrometer 


The Leeds & Northrop Co., Philadelphia, Penn., has 
placed on the marke‘ an optical pyrometer which is 
intended to be used for determining the temperature 
of bodies heated above a dull red heat. The illustration 
shows the instrument in use. The rays from the hot 
body are brought to a focus on a ‘ungsten lamp filament 
which appears to the observer to lie upon the surface 
of the image. 

In use a current of electricity is passed through the 
filament, a rheostat and a milliammeter, and the filament 
is brought to such a temperature that its color blends 
with or becomes indistinguishable upon the background 
formed by the hot object. The reading of the milliam- 
meter is then taken, and this information the 
temperature can be determined. It is claimed that the 
instrument is very accurate on account of the fact that 
the effect of radiation upon the eye varies from about 
14 to 20 times faster than does the temperature. 

When such hich temperatures are to be measured that 
the light emitted becomes dazzling, a red glass is placed 


from 
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in the eyepiece. At temperatures above 2500 deg. F. 
the red glass becomes insufficient to prevent the blind- 
ing effect, and above this temperature a screen is placed 
between the lens and the image in such a manner that 
it reduces the light from the hot body but not that from 
the hot filament, due corrections being made, of course, 
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PORTABLE OPTICAL PYROMETER 


on the ammeter readings. This screen may be thrown 
into or out of field by means of a milled disk projecting 
through an opening in the instrument tube. 

The readings obtained with this instrument are al- 
ways the same for the same temperature, if the body 
viewed is surrounded other such the 
walls of a furnace at the same temperature. 

The entire outfit is portable, the instrument itself 
weighing only a few ounces. The case containing the 
battery, rheostat and milliammeter is designed to be 
slung about the neck and weighs about 10 pounds. 


by objects, as 


Invincible Water Pump 

This pump was designed and built by the General 
Machinery Co., West Toronto, Ontario. It is the 
double-action type, with an intake, and discharges twice 
during each revolution of the main shaft. This enables 
the pump to operate at an extremely low rate of piston 
travel, which is 33 ft. per min. when operating at 
maximum capacity. The valves of this pump are of 
rubber, and reversible, while the valve seats are of hard 


of 


These valves are so placed as to be always 
Hyatt roller bearings are used on the main 


brass. 
primed. 
shafts. 

The pumps are made in seven sizes, with respective 
capacities of 150, 285, 500, 700, 950, 1300 and 2000 
gal. per hour. Motor, gasoline or shaft drive may be 
used. Electric motors range from } hp. for the smallest 
to 2 hp. for the larges’. Flat belt, V-belt or gearing 
may be used to suit conditions. 
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INVINCIBLE 


The Davis Close-Coupled 12-Inch 
Lathe . 


The machine shown in Fig. 1 has been designed to 
meet the requirements of a modern toolroom. The bed 
is ribbed transversely with heavy, double-wall cross- 
girts, regularly spaced, to resist strains. The rear end 
is made to permit sliding the tailstock off without dis- 
engaging the clamping bar or removing the bolts. 

The headstock is a heavy one-piece casting having 
solid boxes with front and rear walls brought up to the 
centerline of the spindle, thus tying the whole head 
together in a most manner. The gear 
guards are made integral with the head and form a 
cover for the cone. In the top of the gear guard is 
mounted a brake for stopping the spindle. 

The spindle is made from high-grade crucible steel, 
turned all over and ground to micrometer size. A 
14-in. hole is bored its entire length, with the front end 
bored to Morse taper No. 3. 

The back gears are placed under the headstock at the 
front end of the spindle, as shown in Fig. 2. This 
arrangement applies the drive from the cone through 
the gears without the long eccentric shaft and quill 
used on most cone-driven lathes, thus eliminating all 
torsional strains. The back gears are brought into 
mesh by a handle placed on the front at the right of 
the gearbox, making it unnecessary for the operator 
to reach over the cone, as in the old construction. 

The carriage has a bearing on the ways of 19} in., 
with a cross-bridge 6 in. wide. The compound-rest 
swivel base is graduated and provided with four clamp- 
ing bolts for locking in position. Full length taper 
gibs are provided in both cross and compound slides 
with an end screw and adjustment for taking up wear.. 
The apron is of the double plate type, with two bearing 
supports for all shafts. 

Screw cutting provides for a range of threads from 
14 to 80 per inch, including 113, instantly obtained 
through the quick-change gearbox. Thir‘y-six leads 


substantial 
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are regularly supplied, but others can be cut by chang- 
ing gears on the quadrant. The lead screw is 1} in. 
in diameter, and is guaranteed for accuracy, the maxi- 
mum error allowed being 0.001 in. in 12 in. The lead 
screw is used only for cutting threads and can be 
locked out when not in use, so is not subjected to 
unnecessary wear. 

The feeds are obtained through an independent feed 
rod and the quick-change gearbox, without the use of 
lead screws. They are 36 in number and vary from 
4} to 240. The feed rod can be locked in or out by means 
of a clutch placed next to the gearbox. 

The gears in the gear box are made with Brown & 
Sharpe 20 deg. involute pointed tooth which provides 
not only a stronger tooth but permits changes to be 
made while running without gears riding on the top of 
the teeth. Special leads can be cut by changing gears on 
an auxiliary quadrant, which is furnished with each 
lathe. Provision is also made for cutting metric threads 
with English lead screw by using transposing gears, 
furnished at an extra charge. 

The automatic stop for the carriage is obtained 
through the same rod that operates the reverse mechan- 
ism. Adjustable collars permit the lathe to be used 
for duplicate or shoulder work. The tailstock is cut 
away on one side to permit the compound rest to be 


set parallel with the bed. It is very heavy and sub- 
s_antial, and is locked to the bed by two {-in. bolts. The 
upper part is arranged to set over for taper turning. 


The alignment of a lathe is a difficult thing to main- 


tain, unless great care is exercised to see that the 
lathe always stands perfectly level. If the lathe is 
bolted to an uneven floor, it cannot turn nor bore true. 


in the 
ona 


To guard against disalignment a foot is placed 
right leg, which carries the lathe 
This assures the lathe being fiee 


center of the 
three-point support. 


from strains due to bolting, or even setting, on an 
uneven floor. To overcome any rocking tendency, the 
outer ends of the right-hand leg are supplied with 


adjusting bolts, which can be screwed down until they 
just touch the floor without taking any of the weight. 

The regular equipment consists of a 5-ft. 6-in. bed, 
large and small faceplates, compound and steadyrests, 


~ 
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one set of round centers, double friction counter-shaft 
and the necessary wrenches. 

At an extra cost a taper 
and collets up to 1 in. in capacity, 
follow rest, transposing gears for cutting metric threads 
and relieving attachment for backing off taps and mill- 
ing cutters will be furnished. 

A motor mounted over the headstock and geared to 
the spindle through a train of which provide 
four mechanical changes of speed obtained by sliding 
clutches will be furnished when specified with order. A 
further range of speed is obtained through the motor, 
from 500 to 1500 


a tachment, draw-in chuck 


oil pan bed, oil pump, 


gears 


which should have a variation of 
revolutions per minute. 
This lathe is built by the W. P. 


mM. Ee 


Davis Machine Co., 


Rochester, 

















RIG, 1 CLOSE-COUPLED 12-IN,. LATHE 
Swings over bed, 138 in wit over carriage, 8&4 in take 
between centers, or 5-ft. 6-in. bed, 29 in hole in spindle, 14 in 
front bearing gx 4 in rea bearing ;x3 in centers oO 
Morse cone diameters, 4 to 9 in width of face, 2 ir ratio back 
ears, 8 to 1; nose spindle, diameter 2% in number of threads, 6 
ize of tool, 4x1 in diameter of tailstock Spindle 18 in travel 
if tailstock spindle, 5 in t threads, 14 to 80; capacity of cente 
st » in countershaft pulley 10x 35% in uuntershaft speeds, 
} nad 0 rpm floor pace -5 In. X 6 It net weight, 1350 Ib 
wei boxed f xpor 1800 Ib ize of box for export 
vu xX t x 5 











FIG. 2. DETAILS OF HEAD 
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WASHINGTON EDITOR 
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One of the most interesting and gratifying features 
of this whole matter of war preparation is the wide- 
spread desire to be of service, to do one’s part, dis- 
played by men from all parts of the country. And one 
of the difficulties is to make us all realize that we may 
be doing our part in the best possible manner by keep- 
ing on with our regular work instead of turning the 
shop over to the making of munitions. It is very prob- 
able that if every shop in the countrv could be making 
some part of a shell or fuse, some bolt or nut or screw 
which belonged to some sort of munition work, thev 
would feel more as if they were really helping. Yet 
this would not be a real help in many cases, as it would 
involve transportation over railroads already crowded 
and might easily delay more than it would help. 

The small shops of the country can, however, be of 
great assistance, either directly or indirectly, by see- 
ing to it that they are doing their particular job in 
the best possible manner for the good of the country 
as a whole; that they material or 
breaking tools unnecessarily; that they are conserving 
the supply of taps, drills, etc., so as not to call on the 
general market for more, which may be needed directly 

Furthermore, every man they train 
and this applies equally well to the 


are not wasting 


on munition work. 
to do good work 

large shop—is an asset to the country, not only for the 
present crisis, but for the stern commercial struggles 
that are sure We must not 
forget that every large nation involved in this war is a 
commercial and a manufacturing nation, and they have 
all learned great lessons in efficiency and particularly in 


to come after the war. 


codperation. 


BUTTONS FOR INELIGIBLES 

Suggestions have been made, and it might almost be 
said that plans are under way, for the use of buttons or 
badges for those who are doing Government work or 
who, though eligible for military service, are exempted 
because of the fact that they can serve best in some 
other capacity. This plan has been in use in England 
since the early days of the war and seems to have much 
to commend it, for it is hardly fair to the men who are 
serving with all that is in them, to be passed by as 
slackers just because they are not wearing a uniform. 
A simple but distinctive button, preferably of metal, 
something on the order of the little Grand Army button, 
but of a special shape and design, ought to be helpful 
in many ways. 

It is also gratifying to be able to state that reports 
110-ft. submarine chasers to be 


show the work on the 
well ahead of the contracted schedule. 


There seems to be some misunderstanding as to the 
status of the eight-hour law, owing to the Executive 
Order under date of May 17, which suspended this law 
with respect to defense work. This does not mean the 
beginning of a breaking down of the labor legislation 
regulating the maximum hours of labor, the order sim- 
ply making it possible for the law to be suspended 
whenever in the judgment of the Secretary of War it 
becomes necessary to do so for the building of de- 
fense fortifications or similar work. Both the Presi- 
dent and Mr. Baker are strong advocates of the eight- 
hour day, and as the Government departments, with the 
exception of those engaged in issuing the Liberty Loan 
began their Saturday half holidays as usual, 
there need be no fear of any backward step in this di- 
rection. As has been repeatedly pointed out, this ques- 
tion of hours has been carefully considered, both from 
experience in this country and abroad, and the new 
order is simply a war measure for the purpose of main- 
taining efficiency, and is in no sense a lack of apprecia- 
tion of our needs at this time. It is needless to say 
that all the department heads understand and appre- 
ciate the seriousness of the present crisis much more 


bonds, 


than those who are not in possession of all the facts. 


RECLAIMING STEEL AND OTHER METALS IN FRANCE 


There is considerable speculation as to the amount of 
steel and other metals that has been shot into the 
ground in the northwestern portion of France, where 
the strurgle has been going on for two years. The 
amount is pure guesswork without more accurate data 
than seem to be available at present, although it is 
easily conceivable that the French and English could 
ir estimate. At any rate, it must run into the 
thousands of tons, and there will undoubtedly be some 
means found for reclaiming at least a portion of it. 

One of the dangers to be guarded against after the 
war is the explosion of shells that have not gone off, but 
which lie buried in the soil, as ready to maim and kill 
the innocent farmer who strikes them with his plow 
as they were to crush the enemy when they were fired. 
One suggestion is to locate the shells by means of a 
sensitive magnetic needle, which can readily be done, 
and then secure them by hydraulic mining methods. 
A powerful stream of water will wash away the earth 
and allow the shells to be recovered without danger of 
accidental explosion. This might be considered a trifle 
expensive, but men are going to be one of the greatest 
assets in all the and no expense 
should be spsred to make the occupation of raising food- 


give ata 


warring countries 


stuffs as safe as possible. 
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Exploded shells are in such small pieces as to make it 
difficult to locate them, and it may be necessary to re- 
sort to the placer mining methods or to run the dirt 
over a magnetic separator as in the old brass foundry. 
This would not pick out the brass and aluminum, both 
more valuable than steel and iron, but as the percent- 
ages of these metals are small in comparison with the 
steel lying around loose, these may have to be over- 
looked. 

Another method that has been suggested is to plough 
and harrow the fields after the unexpioded shells have 
been removed and then go over them with a huge elec- 
tromagnet. This would undoubtedly extract a large 
amount of metal and might be made to pay for the 
work done. The removal of unexploded shells is an 
absolutely necessary piece of work, however, and will 
doubtless receive considerable thought. It is quite cer- 
tain that the French will devise some method of recov- 
ering the steel and other metals, and that this will, in a 
way, compensate her for the vast amounts of ores that 
have been removed by the Germans from the mines in 
northern France. 


AIRPLANE MOTORS 


The problem of radiation, for cooling the jacket wa- 
ter, is much more important in the airplane than in the 
automobile, because there is more heat to be disposed 
of and it is necessary to keep down the weight of water 
carried to the lowest possible limit. The high com- 
pression used to get more power out of the same sized 
cylinder adds to the difficulty of cooling. The radiator 
and its design is one of the many problems that are 
being worked out by the Bureau of Standards, which is 
conducting some extensive tests on radiators so as to 
secure the greatest efficiency and thereby insure perfect 
cooling with a minimum weight. This means a more 
reliable and more efficient motor, which in turn means 
a power plant of lighter weight. 

There was some criticism of these tests brought out 
at the Cincinnati meeting of the American Society of 
Mechanical Engineers, the charge being made that all 
previous tests were abandoned and new tests made in- 
stead of utilizing the experience of the past few vears. 
Traced to its source, this charge seems to have little 
foundation, as all known data have been carefully con- 
sidered. In some cases the formulas that have been 
used by some radiator builders do not seem to have a 
solid foundation in either theory or practice, and these 
have been discarded and new laws, or perhaps it would 
be better to say new interpretation of existing laws o* 
practices, are being worked out, with very good results 
Using these as a basis, it is expected to have new types 
of radiators very shortly which will be more efficient 
in every way and add to the work obtained from the 
new motors that have already been mentioned. It must 
not be forgotten that the question of radiation applies 
almost as much to the lubricating oil as it does to the 
cooling water, the oil heating to an alarming degree in 
some cases and seriously affecting the lubrication of 
the motor. 

Airplane preparedness does not end with the motor, 
as more accessories are needed for an airplane than 
for an automobile. The aviator must depend greatly on 
his ability to navigate the air. There are compasses; 
drift indicators to allow him to compensate for drifting 
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due to side winds; cameras for observation purposes; 


bomb droppers; inclinometers to show the climbing 
angle; stallomometers to prevent the machine being 


pointed up too sharply, so as to stall, lose headway and 
control at the same time; servomotors for performing 
the actual work of operating the ailerons, rudders or 
planes in large machines and tabilizers, which use the 
gyroscope or other devices as the automatic pilot or 
brain for controlling the operation of these servomotors. 
Then there are searchlights, landing gears of various 
types that may or may not be made by the builder of 
the planes, pneumatic tires, wireless sets, etc. 


THE GREAT PROBLEM OF PROPELLERS 


I have purposely omitted propellers, as for the most 
part this is a wood-working job, but one that can be done 
in any good pattern shop when a man understands the 
requirements. Unfortunately, there has been little 
standardization in propeller shapes, each designer hav- 
ing his own peculiar curve and contour, just as in the 
Hubs 
have been standardized to some extent, but even this is 
not final. With the aid of French and English experi 
ence along this line we will probably adopt the standard 
which they recommend, and whether we like it or not 


case of the propeller for a ship or a speed boat. 


it is pretty sure to be in metric measurements, because 
both the French and English employ this method ex 
clusively on airplane work. 

Standard propeller shapes are sure to be developed 
for each type of machine, and when that comes we shall 
see propellers worked out by machine instead of by 
hand, unless the pulp, veneer or stamped-metal propeller 
makes its the 


meantime, however, thousands of propellers will have to 


appearance and proves successful. In 
be made by hand, in shops of all sizes, the main re- 
quirements being that the 
that the right templets be secured and followed and 
above all, that the work be done in the best possible 
manner so far as the gluing of the various pieces and 
fastenings is concerned. This is about as near a “pon 
know for a poor joint which 
loosens in the air nearly always means death to the 


proper wood be obtained, 


honor” job as we of, 
aviator and destruction to a valuable machine. 
FRED H. COLVIN. 


Improved Hermaphrodite Caliper 
By GEORGE Woop 


The illustration shows improved hermaphrodite 
the design of which is somewhat out of the ordinary. 


The tool itself is made from a common pair of dividers, 


an 


£ 
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IMPROVED HERMAPHRODITE CALIPER 


one leg of which is flattened and fashioned after the 
shape shown, so that it can be used for locating from 
inside or outside edges. 
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Oxyacetylene Welding Practice By Robert 








Kehl, M. iE One hundred and two 

5 x 8-in. page 111 illustration buck- 

ram binding Published by the Ameri- 
can Techn i Societ Chicago 

T! book is an attempt to place before 

the mechanical public i! 1uthoritative 

volume on the ubject of oxvacetviene 

welding and cutting The work is divided 

nto four pr cipal ectior the first dea 

ing with elding processt the second with 

the technique of oxyacetylene welding, the 
third vith I cellaneous oN t é 
ee é ich a cutting, lead burt 

carbon removal ind the fourth vith ex- 

amples of automobile repatr These ex- 


amples have been taken from the aut 


industry, because in that field almost every 
phase or i of welding covered, and 
vhile the instructior ind data deal with 
tutomobile velding in particular, the re- 
pairman and manufacturer will find no 
difficulty in applying tl! iformation to 
thelr own particular need 
Wire and Sheet Gage Tables and Metal Cal- 
culator—Compiled b Thoma Stobb 
Ninety-five 5 x 7-in. page cloth bound 
Published by Spon & Chamberlair 1° 
Liberty St New York 
Thi ttle book i 1 compilation of 57 
chosen Since it would tend to the belief 
that the ho writ round the 
particular subject of re and sheet etal 
\ i matt of fact t l ta ( u- 
lator ind read\ rec ner taining 
hung h, metri ind foreign ire d sheet 
ize table vit net and gro ad ¢ for 
f l : et i 1 ing eight i w- 
for mi rap ind we t rf ill 
ectiol of pre 1 ind con metals 
It a » cor il? a number of ta devoted 
to English and metri veight and measure 
juivalent One of these table included 
in thi bool i onvel yn between 
Russian unit ind pound ivoirdupo and 
kilo \nother the equivalent of the 
French Austrian Ru in and R ish 
lime with millimeter An iten if con- 
iderable terest and rather ne i the 
inclusion f eight figure for | h-speed 
teel 


Organization in Accident Prevention By 
Sidney Whitmore Ashe B. 8S Eo >) 
hundred and twenty-seven 6 x 9-in 
numerou illustrat 
Published by the MeGraw- 
Cc. '39 West it} Sr New 


) 
Price $1.50 


One 
page 
binding 
Hill B 
York ¢ 





This book one of the most creditable 
pieces of safetyv-engineering iterature that 
ha heen produced during the ist few 
year It attacks the problem from a very 
practical point of view ind avoids the 
logmati theorism vhich has made the 
field of safety engineering somewhat open 


to attack as the camping place if numer- 
ous emotional generalitt 


Mr. Ashe in this book * not only 


how to prevent ac ident hut i o how to 
take care of ther ifter they have hap 
pened, which is perhaps equally important 
and certainly a more neglected field from 
the viewpoint of available literature The 
ection on Specific Accident ind the 
Examination of Emplovees are particularly 
valuable Those on Kmergenct ind First 
Aid Hospita also deserve mmmendation 
for the treatment that Mr. Ashe ha given 
then Altogether thi book ma be iid 
to be an indispensable tool for ever factory 
manager and employer of ibor 


Simplified By Victor W 
and i 5 


Storage Batteries 
Two hundred 





igé 
ij-in. pages 89 illustratior cloth 
bound Published by the Norma Ww 
Henley Publishing C New York City 
Price $1.50 
In the past few year deve mment in 
the torage battery field have beer very 
rapid 7 Ise for storage batteri« have 
multiplied to an extent that makes it 
essential to pread a practical vorking 
knowledge of the operating principles and 
care of the variou tv that ire now 
available 
This book is divided into <« chapter 
the first taking up the principles of storage- 
battery action, the econd treating of the 
a truction of variou torage batteries in 
commercial use the third dealing with 


storage defect the fourth with 
charging method ind the fifth with the 
uses of storage batterie The sixth chapter 
js a gio iry of torage-battery terms 
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of the heading of Chapter 5, 
Storage Batteries, indicates 


A review 


the U of 


ses 


the extremely wide field of service for 
this kind of equipment Perhaps one of 
the most spectacular uses is that applied 
to submarine boats for underwater pro- 
pulsion Two insert charts included with 
this book how the arrangement of bat- 
teries on a submarine 





Wiring for Light and Power—By Terrell 
Croft Four hundred and twenty-six 
+]? x 74-in pages ; 392 llustrations; 
bound in flexible leather Published 
by MeGraw-Hill took Co 239 West 
9th St New York City Price 32 

Th book is a compendium of approved 


and 
been 


methods of 
apparatu 


instal 
These 


wiring 
have 


ng electri 
method 


gained accumulatively by hundreds of 
workers during many years of practice 

The idea back of this book has been 
to elaborate the National Electrical Code,” 





rated 
into a 


state- 
hand- 


which is a « and unelal 
ment of wiring requirement 


mncise 


book sufficiently illustrated and containing 
enough detail to make the application of 
this code an easy matter 

This book is divided into six broad divi- 
ior the first covering generator motors 
ind switchboards; the second, outside work 
of all systems and voltage the third, 
inside work the fourth, fitting materials 
and details of construction the fifth, mis- 
cellaneou and the xth, marine work 

This book is vell arranged and cleverly 
illustrated and dexed It hould prove 
of value not only to electricians and others 
who have to do with electrical wiring but 
Iso to consulting engineer ind factory 
manager who find it nece ! to keep 
posted these important matte: 


The Manual 


Founder's 
> 





Payne Six hundred and vent x 5 
x 8 page 15 illustratior flexible 
eather b ding Published | the Van 
Nostrand Co > Parl P ¢ New 
York Price $4 
This book is the result of an effort to 
make information available for the foun- 
dryman in the same vay that it ha been 
made available for the mechan civil 
ind electrical engineer n handbook form 
While there has been a grea deal of 
nformation published on every phase of 
foundry management and operation, this 
book perhap i the first ittempt to 
ntralize thi information n convenient 
ible form The chapter pecificalls 
relating to foundry practice are given the 
following heading Alloys, Iron, Chemical 
Constituent of Cast Iror Mixing Iron, 
Steel Scraps in Mixtures of Cast Iron, Test 
Rar Chemical Analvse Standard Speci- 
f itio for Cast-Iron Car Whee Stand- 
rd Specifications for Locomotive Cylinders ; 
Standard Specifications for Cast-Iron Pipe; 
Mecha il Ana es; Malleable Cast Iron; 
ste Casting n the Foundry Foundry 
Too The Cupola Molding Sand 


The 
"Id- 


Coreroon 


i Appurtenanes 


il The M 
Mo ‘ont 


ing Roon din M ‘ (‘o Ou 
Melting, Determination Weights of Cast- 
ing Foundry Account In addition to 
these topk } h i! I creditab 

handled, a large anount of irrelevant mate- 
rial ha been trod i n the iv of 
tandard mathematical table It is to be 
regretted that it in other er eX- 
ellent handbook ind one of considerable 
promise the temptation hould ot have 
been resisted to introduce these tandard 
mathematical tables which are found in 
ilmost every technica! handbook published 


Practical Marine Engineering Ry 
D. W Dyson, U. S. N Nit huncred 











ind ninety-two 6x 9$-in page ’ 
illustration cloth binding Pub ed 
by Aldrich Publishir ) Sth Ave 
ind 34th St New City Price 

$6 
Thi is the fourth edit revised and 
enlarged of the bool or illv brought 
out in 1901 by Prof. W. F lurand This 
latest edition has been thoroughly revised 
ind entirely rewritten b Capt I> W 
Dvson f the Bureau of Steam Engineer- 
ing, United State avy Department In 
the new editio those parts of the original 
book dealing with the fundamental prin- 
ciples of marine machinery lave been 
retained, but the order f treatment has 
been changed » that the va Is parts f 
the book have beer brought together to 
form one mnected volume of fifteen chap- 
ters Considerable new material has been 
added to bring the book up to date The 
new matter deals principally with such 
subjects as steam turbine improved water- 
tube boilers, fuel-oil bur £ superheated 
team oOo engine ind 1 re t number of 
auxiliaries that have recent been per- 
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modern 
the sub- 


fected and are generally adopted in 
marine practice The treatment of 


ject throughout has been with a view to 
simplicity and only such parts of the 
general field of engineering have been in- 
cluded as are of special interest to the 


practical marine engineer No attempt has 


been made to treat of the designing of 
machinery except in an incidental way, 
but the topics of construction, operation, 
management and care, which are of para- 


mount importance to the practical engineer, 
have been covered thoroughly 

In the chapter on operation, 
and repair, which is of special 
the practical marine engineer, much new 
valuable information is given regarding the 
operation of turbine-propelled vessels 

This book contains a collection of mis- 
cellaneous problems and discussions, many 
of which will be of value to the profes- 


management 
interest to 


sional engineer in connection with the 
various questions likely to arise in his 
experience At the end of each chapter 
are questions, with the page reference to 
the part of the book where the answer to 
each question may be found A book of 
thi sort should be extremely useful to 
an applicant for a marine engineer’s license, 
as the subject matter on which such ex- 


are based 
that 


aminations 
in language 


is thoroughly covered 
can be easily understood 








SONCHOEOEUEURCDROHORONOEODOROES ' 


Forthcoming Meetings 


UU 








HOLUHORORUAOEDDOSUOSONOROEOEORORONOEEOEOROEENOEREOREOEOROHOOROEEED 


twelfth annual 
machine-shop 


of foundry 
and supplies 


exhibit 
equipment 


and 


will be held under the auspice of the 
American Foundrymen Association in the 
Mechanics Building, Boston, Mass from 
Sept. 25 to 28, 1917 The officers of the « 

hibit committee are President, J P. Pero 
Missouri Malleable Iron Co., East St. Louis, 


It] vice president 


: Benjamin D. Fuller 
Westinghouse 
ar 


Electric and Manufacturing 


», Cleveland, Ohio; secretary and treas- 
irer, A. O. Backert, 12th and Chestnut Sts., 
Cleveland, Ohio; manager of the depart- 
ment of exhibit Cc. E. Hoyt, 123 West 


Madison St llinois 


Chicago, 


\merican Society of Mechanical Engi- 
Monthly 


eer meeting first Tuesday 
Cals Ww tice, secretary, 29 West 39th 
St New York City 


Boston Branch National 
Association Monthly meeting 
Wednesday of each month, 
W. W. Poole, secretary, 
Boston, Ma 


Metal Trades 
on first 
Young's Hote! 
10 Central St 


Providence Engineering Society Month- 


\ meeting fourth Wednesday of each 
mont} 4. EF. Thornley. corresponding sec- 
retary, P. O. Box 796, Providence, R. I 


New 
Regular 
each montl 
Fred F 


bridgeport 


Eng Foundrymen’'s Associatior 
meeting Wednesday of 
Exchange Club soston, Mass 
Stockwell, 205 sroadway, Cam- 


Ma 


land 


second 


Western Pennsyl- 
third Tuesday 

Tuesday Elmer K 

Building, Pitts- 


of 
meeting 
first 
Oliver 


Engineers’ Society 
Monthly 
ection meeting 
Hiles secretary 
burgh, Penn 


tna 


tochester Society of Technical Drafts- 
met Monthly meeting. last Thursday © 
Angevine,. Jr., secretary, 857 Genesee St 


R 


ochestet! N y 
Superintendents’ and Foremen's Club of 
Cleveland Monthly meeting, third Satur- 





Frankel, secretary 310 New 


Cleveland, Ohio 


day P 
England 





ilip 
suilding, 








Society of Engineers, Chicago 


1? gular meeting, first Wednesday 
e\ «ning of each month, except July and 
t E. N Layfield, secretary, 1785 


ck Blo k, Chicago, Ill 





Technical 

y second 

Oscar S Teale 
York City 


League of America Regular 
Friday of each month 
secretary 5 Broadway 


The American and Canadian engineers 
ind rchitects of Norwegian birth and de- 

nt will hold an informal congress and 
reunion at the Chicago Norske Klub, Logan 
Square, Chicago, I Sept. 27 to 29, 1917 


Philadelphia Foundrymen’'s Association 





Meeting first Wednesday of each month 
Manufacturers’ Club, Philadelphi Penn 
Howard Evans secretary Pier 45 North 
Philadelphia, Penn 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 
LATHE, THREADING - SAW, BAND 
Automatic Machine Co., Bridgeport, Conn. The Napier Saw Works, hl 


Springfield, Mass 

















“American Machinist,” July 26 
1916 
Three sizes, with capacities of 
6x6, 8x8 and 10x10 in 1! 
shows largest iz 
Capacity, 10x10 in.; length 
of saw, 12 ft. 3 in.: width of 
saw, 1 in.; thickness of sa 


0.035 in.; speeds, 2; diameter of 














24 in.: weight, 1754 
b.; floor space, 434 x 43 inches 














“American Machinist,” July 19, 1917 

Swing over shears, 15 in.; swing over carriage, 64 in.; diam- 
eter of spindle cones, 9 and 12 in.; hole through spindle, 14 in 
front spindle bearing, tapered, 2g to 3 in. by 4% in.: rear spindle 
bearing, 24 x 33 in.; diameter of tailstock spindle, 2 in.; spindle 
centers, No. 4 Morse taper; spindle nose threaded 23 x 6 
TRUCKS, TRANSFER CALIPER, DIRECT-READING 
The Holyoke Truck Co., Hol- Fred Todt, 17 Jenks St., Springfield, Mass 

yoke, Mass 








“American Machinist,” July 25, 
1917 

This shows one of a line of 
trucks made of metal through- . 
out and without springs or other 
complicated parts to get out of 
order. They are made in either 
the three- or four-wheel styles 
The operation of raising or low- 
ering the platform is performed 
entirely by the handle, a down- 
ward pressure, after a small 





~ ¢ 


r 























hook is’ engaged serving to 
either raise or lower it The 
front wheels may be turned at 
right angles, allowing the truck ‘American Machinist.” July 26. 1917 

> Sw zy aroul n its “ , 
to be s ung arou id i ' owe Mounted on the slide is a double graduated dial on which 
length Four sizes are made, * : a : 

. . - “ wo pointer spaced 180 deg apart he oute cale ha 0) 
the larger of these being de- 7 | 
a. . division the inner 3 A 4-in. movement of the lide along t 

signed for oads up to 4000 . - 
pounds bar causes a complete revolution of the pointer making the 

; trument read | thousandtl or by tv-fourths of an | 


TAPS AND REAMERS IN MACHINE, AUTOMATIC 
Carl Schoenert & Sons, Ine., Detroit Tool Co., 1487 St. An- 
631-633 South 20th St., toine St., Detroit, Mich 

Newark, N. J 








“American Machinist July 26 ‘American Machinist,” July 25 
1917 1917 


It is claimed that the reamers ed for cutting-off and turn- 


will cut a smoother and truer } ing operations on pins up to 
hole than a fluted reamer, owing of t n diameter The pieces ma 
to the fact that they are guided chined are finished on both end 
by the entire length of the body, making an auxiliary burring 
and that chatter is impossible operation unnecessary The ma- 
They may also be sharpened on ad chines are also adapted = fo 
an ordinary grinding wheel. The o making any small turned pieces 
taps are made on the same prin- i of brass or steel which do not 
ciple and have a large chip have to be threaded or drilled 





clearance. The construction also 
lends itself readily to good lubrie 
cation 




















GRINDER CYLINDRICAL TRUCK 








< MKLECTRIC, WITH 
18 x 50-IN DUMPING BODY 
McDonough Manufacturing One A re ee 
Co., Eau Claire, Wis Koppel, Penn 
\ Machi t Jul ( 
1917 
“American Machinist.” July 26, The body is of the self-clea 
191% cradle-dump type, with a dump 
Diameter of tail spindle, 24 ng angle of 40 deg, operatio 
in.; diameter of centers, 14 in being accomplished from 
diameter of wheel, 20 in.; face platform The truck proper h 


of wheel, 14 to 2 in.; bore of 
wheel, 5 in spindle bearing 
34x6 in spindle speed, 1000 
r.p.m.; distance floor to spindle are f cast steel )® in. in diatr 
42 in.: horsepower required, 16; eter, with 3-in. solid rubber tire 
weight, 8000 Ib floor space, The wheelbase is 52 in. and t} 
§ x 10 feet tread gage 34 in The capacity 
s000 Ib., which can be trar 
ported at a maximum peed of 
rile per hour 


i tee channel frame and a 


metal-edged oak platform mad 
n two parts and hinged. Whee 





























Patent Applied For 
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WEEKLY PRICE GUIDE OF 








5 MLL snuenanuennnentaty 
IRON AND STEEL 
PilG tRON jutatior were current a follow at the point 
and date indicated 
July “7 One Month O 
Lt] Ago ear Ago 
No Souther Foundry. Birmingham $47.00 $40.00 $14.50 
No *X Northern Foundry Buffalo 00 47.00 LY.75 
No Norther Foundry, Chicago » O00 0.00 19.00 
Bessemer Pittsburgh 9.95 oD 21.95 
Basi Pittsburgh 3.95 0.00 LS.05 
) % Philadelphia Poo t6O.75 Be > 
No. 2 Valley soo o.oo 1 > 
No > Southe cu nati £9.00 00 16.90 
Basi Easte Pennsylvania O00 t 0 14.00 
STEEL SHAPES—T following | prices in cents per pound 
are for str al sha in. by } in. and larger, and plates 3 in 
and heavier ym jobber warehouses at the cities named 
Ne \ Cleveland Chik oO 
oO oO One One 
July 27. M tt Y July 27 Year July "7. Yea 

11 \ \ 1917 Ago 197 Ago 
St t } ‘ » OS » oOo : " #50 5.25 » 00 +10 
Soft ‘ ba » 00 $.7 ) » 00 ; > $50 10 
Soft ? 1am oo J ow 3 " $.5o0 10 
}’ i t ] tl x roo SOO too S00 3.6 S.00 bof 

BAR IRON Price < ts pe 1M d t tl " ’ ur 
is f ‘ 
y 1917 0 \ \ 
Pitt } n + “ ) 
W ehouse New Y t , 
\ ‘ ty , 
W } ‘ Cc) Boo $10 
STEEL SHEETS r i ‘ ri pe 
( 1 ( " 

Ae = Ad Ond = O> Si 
en s s 150 950 ,6506—Co 900 0 50 Peo 
°N “ l OO 940 R55 S00 1 +40 10 
** } Srp Tact oO boo SS uy es | ,O> 
N 1s 0” » » 10 ) ~10 $45 S NO) : 1 Mw yan 
Ni its} ‘ 910 10 ) Oo $45 avo 0 ITO tao 
N 14 t r x Ss 10.10 +10 $35 910 ;ao oO 7h) 
No 1 } ' x 4 10.0 o0 0 0 ; PDO t4 
N 10 } & 10.00 7 j oO 0o0 tao 950 3.40 
*N ss aly “ wy oo 1 ’ ho 610 > ’ 11.00 1 
eN “i galva 1oO4 1 a i “ 1” 10.45 too 10 0 txt) 
*N ‘4 a 1O.30 1 Ll 195 10.30 } L055 ¢ 

. 100 
COLD DRAWN STEEL SHAPTING ) ur yuse to co 
. . p ; ' tatio hold 
J 91 One Year Ago 
New Y I tr 0 
Cle ai) I tt “ “ 
t ) List 10 
DRILL ROD ) ! f it th 
I ] 
pret ‘ ee 
E> i S i 
Ne 10 
| 1 
Ch > 0 
SWEDISH (NORWAY) TRON ite l per 100 Ib 
] 1917 One Ve Aco 
New Yor e114 00 $8.00 
{ i ' " aw 
ct a 1 oo > 
Ir \ 0 } 
Not St Tr 
WELDING MATERIAL (SWEDISH) , —— 
in cente ner fn na ¢ ‘ Was 
‘ W ° Coet-T Ww Rod 
} 1 } 1 ” 
N Ss N ) " 1on 
ee } a) } 1 ” 
No. 12 10 @ 20 00 + - 
No. 14 ! 
No 18 *s Wel Ww 
N 1. w) 
0 
s\ 2 oOo 
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MISCELLANEOUS STEEL—tThe following quotations cent 
per pound are from warehouse at the places named 
New York Cleveland Chicago 
July 27,1917 July 27,1917 July L917 
Tire 5.00 5.00 £.50 
Toe ill » 00 5.50 4.75 
Ovenhearth spring steel 7.00 8.25 8.004 8.50 
Spri steel rucible anal 
Vs ) 8.00 13.35 12.00 
Ordinary irbon tool steel 
base price 14.00 13.00 15.00 
Special base ast steel LS.00 "0.00 
*In bars 
PIPE—The following discounts are for carload (ots f.o.b. Pitts- 
burgh; basing card of July 2, 1917, for s pipe, of Apr. 1 for 
iron pipe 
BUTT WELD 
Steel Iron 
I l Black Galvanized Inches Black Galvanized 
TA und % 30 3% t te 13 33 17 
i 36 21% 
LAP WELD 
35 2 1 , 8 12 
to 6 35 30? » to 6 8 15 
iUTT WELD EXTRA STRONG PLAIN ENDS 
“ vl . 6 2! % to 1% 33° 18 
es ty 
s t l 40 34 !, 
AP WELD EXTRA STRONG PLAIN ENDS 
10 28 ; 4 14 
t bt ‘1 , to 4 9 17 
t's, to 6 i! 30 ly i to 6 18 16° 
N National T e Co. quotes on basing ! t Ap 1 
St d yunts in cit named are as follo 
New York Cleve i Chicago 
Gal Gra Ga 
‘ Bla \ B vanized 
‘ itt we iS " 1> iS NS "48 
( ip we s 10 36 l $8 Ss 
M ttings. Clas i « r New Ye stock sel it list 
Ca Stal | 7 
METALS 
MISCELLANEOUS METALS Present and past New /Yorl 
t t ( t Ter pound 
J \ One One ¥ 
1917 Month Ago Ago 
r ectrolvti id «lots) ‘4.00 a 7.00 
i 6 oO 6100 IS. 7 oO 
10.50 l iM “aso 
S50 9.25 100 
. irtet oppetr f spot Ti} i irket 1 Nh 
3T LOUIS 
LO.75 l oOo 6.37 1 
Spelt 8.25 9.95 8.50 
\ the pla i ad, t f v ) é per pound 
}? ‘ i 
New ¥ Che Chicago 
té t- i 
kp Si-< 5Saae (6E Sm 
( heets base 38 00—40.00 4° .00 7 50 10.00 37.50 4°. 00 IT 
Copper wire ‘ 
ots) rs ooO0 m0 37.00 39.00 33.00 39.00 28.00 
23 Dip ba-~« Hy o0—btS O00 47 0 AO $6.00 45.00 47.00 45.00 
s sheet hoo + ” $4.50 38.00 4°.00 43.00 38.09 
ise lots) 89.3. $5.00 24.121 39.50 7.00 39.00 50 
Cor heet ted abo h lt oz d rolled 14 und 
hea ! lé I sh takes 1 it. extra for '0-in widths and 
0 
BRASS RODS—The following quotations are for irg rt 
mill 100 Ih ind ove! warehouse 5 to be added to rices 
for ' 50 to be added to warehouse price for extra 
July 27. 1917 One Month Ago 
Mill $4° 00 $4° 00 
‘ \ . > 0 50 
\ ind tk 0o0 38.00 
" OOO moo 
FING SHEETS The follow ge price nt per ad ire. 
( rt fob mill _" oOo 
——— Tn Casks———— Br Lots 
Julw 27 One J y 27 One 
1917 Year Ago 1917 Year Ago 
N Vi 1.00 1 0 1 0 oo 
’ na oo pS , } 
0 0.00 “ Loo 
ANTIMONY Chinese 1 Japanese } } P nd 
d er duty p ! 
7. 191 ( Year A 
N \ 15.00 14.00 
1900 19.00 
4 17.50 0 
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(he Great Canadian Aviation Camp | \ 


by Fred 1. Colvin | 








SYNOPSIS — This is the first of a series of 
articles dealing with the training of military avi- 
ators. The necessary qualifications are given 
and the mechanical equipment and the manner in 
which the work is handled are described and illus- 
trated. There is much more to the problem than 
has been understood generally, the main object 
being to turn out a large number of efficient fliers 
as rapidly as is consistent with thorough train- 


ing. 





HE airdrome, or flying field, at Camp Hoare, 

which adjoins the infantry camp at Camp Borden, 

Ontario, Canada, is an excellent example of what 
can be done to develop a flying field quickly when neces- 
sity requires. This particular tract of about 840 acres 
is located in a country in which a sandy soil pre- 
dominates and was covered with hundreds of trees and 
stumps when the first steps were taken to convert it 
into a flying field. The first engineers arrived early in 
February of this year, when there was 3 ft. of snow 
on the ground and the temperature was hovering around 
20 deg. below zero. 

The stumps were pulled out, the ground was leveled 
into comparative smoothness, and flying commenced in 
two months’ time. This involved more than the clear- 
ing of the field, for hangars, machine shops, offices, com- 
modious quarters for the students and officers, mess 
halls and cheerful reading and lounging rooms had to 
be erected. Relaxation is as necessary as strenuous 
application in the study and practice of the airman’s 
art. Furthermore, grass has been coaxed into existence 
over nearly the entire field. 

There are fifteen hangars, each accommodating six 
machines and containing one room for stores and an- 
other for clothing and fittings for the students assigned 
to that hangar. There are also offices for each squad- 
ron where all records are kept, as well as the general 
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field office and various instruction rooms where the in- 
tricacies of the airplane engine, the machine gun, air 
photography, mapping, directing battery fire, wireless 
and the various activities with which the modern mili- 
tary aviator must be familiar are taught. Repair shops 
for engines and planes—for salvaging whatever may 
be usable from wrecks—a blacksmith shop, testing 
stands, and gasoline storage and garages go to make 
up the interesting whole. 

Each of the fifteen hangars (one of which is shown 
in the heading illustration) is 120 x 66 ft. and is made 
with latticed wooden roof trusses that span the whole 
structure so as to leave the interior free for the accom- 
modation of machines. The hangars cover a space of 
about three-quarters of a mile on one side of the flying 
field. Back of these, separated by a concrete road, are 
the shops, offices, garages, technical stores, instruction 
rooms, etc. The quarters for the officers, students and 
mechanics are perhaps one-half or three-quarters of a 
mile away, so as to make the relaxation as complete as 
possible. Furthermore, as far as possible, shop talk is 
tabooed from the table and lounging rooms. 


EACH SQUADRON Has 18 MACHINES 


Each squadron consists of 18 machines, and conse 
quently occupies three hangars. Each six machines is 
known as a “flight.” There are five squadrons to this 
field, making 90 machines all told, of which about 60 
per cent. are kept in commission at all times. Each 
squadron is composed of about 150 students, or cadets, 
who are graduated as they become proficient and are 
then ready to go overseas for additional training on the 
types of machines used on the battle front. These men 
leave in classes or groups of 25 or 30, at the discretion 
of the commanding officer, so that there are always new 
and old students at the field, affording new students the 
benefit of observing those who have had more expe- 
rience. 

The five squadrons at Camp Hoare require a total of 
about 720 men, 150 of whom are the mechanics em- 
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ployed in the repairs divisions. Each squadron has its 
trained group under a leader, who may be called a fore- 
man with the title of corporal. The men in each group 
dismantle wrecked machines, take off and replace wings 
or other parts, get the machines to the repair shops or 
hangars and otherwise assist in keeping the machines 
of their squadron in flying condition. 

The way in which these men handle damaged parts 
shows the training they have had as well as their 
adaptability in new lines of endeavor, for only a few 
of them were skilled in this work previous to their en- 
listment. A few are from English fields, while a still 
smaller number have seen service behind the fighting 
lines in France and so know exactly what the conditions 
are at the front. These men assist greatly in the train- 
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reaches the machine. These crashes are nearly always 
the result of poor landings rather than of falls due 
to engine failure or losing control of the machine in the 
On this account the breakages are comparatively 
light, although considerable damage is done in any 
case, as can be seen from the illustrations. In making 
a bad landing the front end of the machine usually 
drops; the wheels strike the ground with enough force 
to crumple the struts that go from the axle to the 
fuselage or body, the wheels are forced back under 
the lower planes and damage them in some way or 


air. 








bLroker, 
pushed up through planes 


peller wheed 


72 




















Fig.5 Rolling a machine to 





Fig.6 Loading the broken fuselage or the truck 





hangar without wings, 


ing of new men and are doubtless largely responsible 
for the systematic manner in which the work is handled 
at the camp. 


SOME OF THE “CRASHES” 

Two typical training-camp “crashes” are shown in 
Figs. 1 and 2, and the way in which the wrecking crew 
gets to work reminds one of the men at the repair pits 
in a long distance automobile race. Every man knows 


his particular job and starts to work as soon as he 





other, the propeller, or “prop,” as it is called for short, 
digs into the ground and breaks off, and the whole 
thing looks much more badly damaged then is actually 
the case. Fig. 3 shows the wheels driven back under 
the planes. 

As soon as a machine strikes the ground the crew 
starts after it with a repair kit, and in a few minutes 
the wings are off, as in Fig. 4, and the machine is on 
its way to the hangar, unless the damage is unusually 
serious. Generally the wheels do not crumple, so they 
can be used as a truck for rolling the machine across 
the field, as in Fig. 5. If the landing has had enough 


sidewise motion to crumple the wheels, but not enough 
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to seriously damage the axle, new wheels can be put 
on for rolling the machine; but if this cannot be done, 
a truck that is attached to each squadron goes after the 
machine and carts it to the hangar. 


THE MoTOR TRANSPORT NEEDED 


Each squadron has a transport unit of its own, housed 
in a garage behind its section of the hangars, con- 
sisting of one Packard motor truck of 3-ton capacity, 
































two light tenders 
(Studebaker six-cylin- 
der chassis with a side- 
se:ted body to carry 
eight or ten men), two 
Indian motorcycles and 
one side car. In casea 
machine has to make a 
forced landing outside 
the airdrome and suf- 
fers some damage do- 
ing so, the squadron 
commander is notified, 
and he dispatches the 
truck with such parts 
as may be needed to 
make repairs in the 
field together with a 
tender and enough men 
to do the work. In case the machine cannot be repaired, 
the men dismantle it, load it on the truck and carry it 
back to the hangar, repair shop or salvage shop, de- 
pending on its condition. 

The training machines weigh about 2000 lb., much 
of this weight being at the front, so that when it be- 
comes necessary to put the fuselage, or frame, on a 
truck considerable lifting has to be done. An instance 
of this is shown in Fig. 6, where the fuselage was 
broken in landing, as were also the lower planes and 
the propeller. After removing the wings, the truck was 
brought on the field and backed into position in fron‘ 
of the engine. Then, while the front was being lifted 
by the aid of scantlings laid under the engine, the truck 
was backed under carefully and the front of the fuselage 
loaded on the truck. The rear end, with its undamaged 
rudder, stabilizers and elevating planes, was kept off 
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the ground, the remains being taken to the hangar for 
further dismantling. In this instance the fuselage was 
a total wreck, though seriously 
damaged. 

After the engine and such of the 
seen to be undamaged are removed, the rest goes to the 
salvage shop for complete dismantling. The turn- 
buckles, the cables with their eyes and loops and all 
small parts which are usable or which have scrap value 
are saved and put into special bins. Planes that can 
be repaired go to the wing shop, and if only one long- 
eron or main frame piece of the fuselage is broken, the 
frame can be repaired by putting in a new piece or part 
of a piece, as shown in Fig. 7. 

If a main spar is broken in a wing, it is not con- 
sidered advisable to attempt a repair, as when a wing 
has had sufficient shock to break a spar it is more than 
likely that all the other 
members have been stress- 
ed beyond the safety point. 
Radiators are liable to be 
damaged in crashes of al- 
most any kind, an example 


the engine was not 


rear end as is 










fig.9 The first 
engine overhaul 
ive the hangar 
avtter 90 hours 
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of this being shown in Fig. 8, where the plane fell quite 
a distance. Fortunately there were no fatalities. For 
such repairs as can be made, a part of the blacksmith 
shop is fitted with sheet-metal shears, rolls and solder- 
ing apparatus, as well as an oxyacetylene welding 
and brazing outfit for such cutting and welding as 
may be necessary. There is also a tire vulcanizer, as 
the problem of keeping pneumatic tires and tubes in 
good condition is very serious at times. As with the 
automobile, nothing has yet been found, that equals 
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an air cushion between the earth and the machine such 
as furnished by tires. 

After 50 hours in the air (an accurate record is kept 
of every plane and every engine), the engine is exam- 
ined without taking it out of the machine. Every cyl- 
inder is taken off, the pistons are scrutinized, the play 
in the piston and crankpin is noted, the carbon is 
scraped from the pistons and cylinders, the valves are 
ground, and the engine is put in good shape for further 


Fig. 9 shows this being done and also the 
the 
nothing 


running 
manner in which the parts are kept 
floor. After 100 to 150 hours, if 


separate in 


box on the 
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One of the dangers cf a forced landing, with the 
attendant crash, is the bending of the engine crankshaft 
when the propeller strikes the ground or the engine 
itself noses into the earth too deeply. When this occurs 
the engine is sent to the main repair shops in Toronto, 
where there are facilities for straightening the shafts 
and putting them in shape again. Where the shaft is 
not bent and the repairs can be made at Camp Hoare, 
the rods are fitted with the crankshaft held as shown 
in Fig. 11. This is a simple clamping device placed on 
the bench, for holding the shaft from turning while the 


outer end is supported as shown. In this way it is 
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Fig. Sugporting Crank Share ror hitting 
else has happened to make repairs necessary, the much easier to fit the rods than if the shaft was on 


engine is removed from the machine, taken to the en- 
gine repair shop and thoroughly overhauled. This in- 
cludes taking off connecting-rods to examine bearings, 
replacing with new metal if necessary (which is nearly 
always the case), examining for connecting-rod cracks, 
installing new piston rings should these be required 
and, in fact, putting the engine in practically as good 
condition as when new. 

For holding the engines, instead of the revolving 
stands such as are used in the factories where they are 
built, the engine base is bolted to two substantial wood 
strips, about 2x 3, with the ends projecting sufficiently 
to hold them on frames at each end. These sticks have 


handles on the ends, thus making it easy to shift the 
engines from one position to another (see Fig. 10) for 
the convenience of the workman. 


the bench, as the rods may be swung all the way around 


the shaft so as to feel the fit in all positions. It is 
one of the little shop devices that make for quicker and 
easier work. 
FEW ENGINE FAILURES 

The motor shop has ten benches and a small machine 
equipment, this being ample to keep 90 machines in op- 
eration as far as the engine end is concerned. From 
the motor shop the reassembled engine goes to the test- 
ing stand, Fig. 12, behind the blacksmith shop, being 
rolled out on a pair of landing wheels connected by an 
axle and constituting a very simple truck for the pur- 
pose. The engine is run on the stand for a half hour 
and is then put back into service. It is gratifying to 
note that engine failures are few and far between, al- 
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though constant care is necessary to maintain mag- 
netos, spark plugs and similar parts at maximum effi- 
ciency so there will be no failure while in the air. 

The landing wheels are of wire and weigh much less 
than might be supposed. They are covered with cloth 
to reduce wind resistance while in the air, this covering 
being put on in the shape of cloth disks that come over 
the edge of the rim. These disks, in addition to being 
cemented to the rim, are held by the bead of the 
clincher tires used. The wheels, before and after cov- 
ering, are shown in Fig. 13. 

To maintain the supply of wheels for a training camp 
is something of a problem, as the number of breakages, 
or such damage as puts a wheel or tire temporarily out 
of commission, varies within wide limits. In one 
month, for example, only 20 wheels were required to 
keep all the available machines of one squadron in 
commission for 800 flying hours. In the first seven 
days of the next month 24 wheels were used during 250 
flying hours, an epidemic of bad landings being re- 
sponsible for the difference. As about 60 per cent. of 
the machines are in commission on the average, this 
means only two wheels each a month in the first case 
and about ten wheels per machine for the next month. 

KEEPING ACCURATE RECORDS 

It is important in a training camp to maintain ac- 
curate and adequate records, and the way in which this 
is done at Camp Hoare is impressive in its thoroughness 
and completeness. Each squadron commander keeps 
an accurate record of the performance of each man and 
each machine in his charge. Every flight is recorded, 
from the time a man leaves the ground till he returns, 
and the data are credited both to the man and to the 
machine. Every hour the engine runs is recorded, both 
to insure its being oiled at the proper time and to pre- 
vent it from being run for more than 50 hours before 
undergoing the first examination. After 12 hours of 
running, the oil is emptied from the crankcase and new 
oil put in its place. This record is kept in each hangar 
for the machines that belong there, a board with small 
clock dials and suitable hands being used for this pur- 
pose, 

The engine repair shop keeps it record of repairs and 
of the progress of these repairs on a board fitted with 
hooks and metal disks. There is a column for each step 
in the repair work and sufficient room to show all the 
engines that can be sent through the shop at one time. 
The disks are colored differently on the two sides, the 
light side indicating that nothing has been done or that 
the work is not completed, while the dark side appear- 
ing in any column shows that this portion of work has 
been completed. In this way the status of any engine 
in the shop can be readily known at a glance. From a 
survey of the board it can be seen what engines are be- 
hind for one reason or another, and men can be taken 
from one engine to hurry another along should this be 
deemed desirable for any reason. 

The various records are summarized in the office of 
the commanding officer, Major O. D. Filley, in such a 
way that he can tell almost at a glance the condition 
of the entire equipment. Covering one side of his 
office is a rack that reminds one of the system employed 
in many railroad shops to show the condition of the lo- 
comotives or rolling stock as well as its disposition 
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along the many divisions of the road. Among other 
information the board shows the condition of every air- 
plane in the camp, whether it is in flying condition or 
whether its idleness is caused by the engine or the 
plane not being ready. It shows the progress of each 
student and just what part of his course of instruction 
he is engaged in, and gives the commanding officer a 
general idea of the work of the entire camp. 

Charts on the side walls give summaries of the total 
hours flown at the school each day, week and month, the 
work done by each squadron and each student, and such 
other information as helps in the planning of instruc- 
tion and mechanical details. Records are also kept of 
each cadet’s performance in wireless, in directing gun 
fire, in photographing prominent positions on the earth, 
in handling the machine gun in the air and all the other 
articles with which they must be familiar. 


Large Facing and Drilling Job 


By H. G. MCLEAN 


Recently, in our shop, we had an order for some 24-in. 
cast-iron water pipe, including a tee weighing 4500 Ib. 
As our shop is a small one, we were handicapped in 
handling the job by having no traveling crane or planer 




















large enough. Also, the lathes were too small, with the 
exception of one for turning steel-tired wheels. 

I found I could use this by bolting the pipe down and 
putting a facing attachment on the faceplate, as shown 
in Fig. 1. 

Here the advantage gained was that we could use the 
same setting for the two ends, by simply transferring 
the facing attachment to the other faceplate. Of course, 
to face the long end we had to reset the tee. 

Figs. 2, 3 and 4 show the same pipe being drilled. 
do the long end we found it necessary to enlarge the pit. 
Then we had to set the tee twice to drill all the twenty 
holes on the bolt circle. 


To 
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High-Pressure Babbitting Fixture 


By L. B. HUNTER 


I had experienced a great deal of trouble in babbit- 
ting automobile-engine and bearings, details of 
which are shown in Fig. 1, on account of the 
being only 2 mm. thick and the bearings 102 mm. long 
hy 40 mm. in diameter. The old method of mandrel 
ladle and burnt fingers was so unsatisfactory that I de- 
cided to develop a suitable fixture for doing this work. 
The result is that I am now able to do 60 per hour as 
against 20 by the old method. 


case 


metal 


We were pouring these bearings by hand on the bench 
and were getting one perfect bearing in about three 
trials. The bearings and mandrel were of course pre- 
heated and took an indefinite time to cool. 

I made an experimental fixture by boring out a piece 
of cold-rolled stock about a foot long and mounted a 
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FIGS. 1 ANI BABBITTELD BEARING AND MANDREL 


small babbitt pot on top, drilling a hole through the 


bottom into the cvlinder. A ram was fitted to the cyl- 
table and 


inder and the whole clamped to a cast-iron 


inclosed in firebrick. A blow-torch was put under- 
neath and the metal melted. A bearing was clamped 
against the end of the cylinder and a cast made. The 


result was a perfect bearing with no waste of metal. I 
then designed and built the present fixture. 

The half mandrel block C, Fig. 2, is made of machine 
tool-steel half 
flanged on the ends. This mandrel is held in place by 
two fillister-head from the back of the 
mandrel block, which is carried on the stud Z and held 
in place by a pilot screw R. The block C has a floating 
fit on the stud L, to insure perfect alignment with the 
bearing holder D. This block is made of tool steel and 
is recessed into the cast-iron cylinder G and held in 


steel, on which is mounted a mandrel 


screws, let in 
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place by four fillister-head screws. The gate cutoff 
knife H is made of high-speed steel and slides in a re- 
cess planed in the back of the bearing holder D. 

The setscrews O, Fig. 3, lock the slide Y to the ram 
N, allowing the ram lever F to be set at its greatest 
point of fulcrum for the amount of metal used. 

A bearing that is to be babbitted is first rough-turned, 
faced and bored; also the tie-holes are drilled and coun- 
tersunk before being put into the fixture. When the 
bearing is in place in the fixture, Fig. 3, the babbitt is 
forced through the tuyere J into the hole marked AA, 
Fig. 1, in the bearing, this being the most central point 
After babbitting, the bearing is, put on a 
mandrel and the metal is peened in the countersunk holes 
to tighten the shell inside the bearing, after which the 
bearing is bored, reamed, turned, faced and milled on 
the center line. 

The fixture is operated in the following manner: The 
toggle lever A, Fig. 3, is pushed back, causing the slide 
B, and the half mandrel block C to move away from the 
furnace. A half case bearing is placed on the half man- 
drel; the block C and the toggle lever A are pulled back 
to the closed position, locking the half case bearing 
against the holder D. The ram lever FE is now pushed 


of delivery. 
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PIG DETAILS OF THE BABBITTING FIXTURE 
back far enough to allow the babbitt to flow down the 
hole F into the cylinder G. The cutoff knife H is raised 
by means of the lever /. The ram lever F is pulled toward 
the operator, forcing the babbitt into the half case bear- 
The lever J is pushed down, cutting off the gate 
end preventing any more metal from flowing through the 
tuyere J. The lever A is pushed back to the open posi- 
tion, allowing the half case bearing to be removed before 
enough heat has been transmitted to prevent handling 

An eccentric stud K provides means of keeping the 
toggles in locking adjustment in 
pansion. 


ing 


case of wear or ex- 
Heat is applied by means of two gas torches 
through the holes M in the bed, making it possible to . 
keep the babbitt in the pot V and the cylinder G at a 
proper temperature, say about 650 deg. F. The half 
mandrel block C and the bearing holder D can be changed 
to accommodate different sizes and shapes of bearings. 
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NE of the principal features of the machine 
shown in the headpiece, which is made by the W. 
K. Millholland Machine Co., Indianapolis, Ind., is 
the design and arrangement of the power feed to the 
cut-off and apron shown in Figs. 2 and 3. Seven gears 
and a reversing worm and wormwheel transmit the 
power to the cut-off and longitudinal feed. The feed 
to the cut-off and longitu- 
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SYNOPSIS — The machine described was de- 
signed with the object in view of obtaining a 
quick set-up, rapid production on bar and chuck 
work, together with ease and precision of opera- 
tion. 
Adjustable stops are mounted in tee slots on the 


right-hand side of the cut-off slide, and by adjusting 
these stops at the desired depths the cross-feed auto- 
matically trips. The cut-off slide has the automatic 
stop for either direction of the feed—that is, in or out. 

The feed mechanism is very simple. Two friction 
clutches engage the feed gears of the apron and are 
operated by raising the 





dinal feed are independent 
and selective. Either one, 
or both, feeds can be en- 
gaged or disengaged at 
will, with automatic stops 
for both. The stop roll 
and stop on the apron are 
adjustable to the full 
turning range of the ma- 
chine. The adjustable 
stop bar mounted on the 
bed affords a rapid and 
convenient method for ad- 
justing the stop over a 
wide range. The bar has 
a series of slots milled in 
it which engage a key in 


handles on the front of 
the turret until the trip 
fingers engage. The cam 
the levers force 
the friction clutches firm- 
ly into the taper of the 
gears, and a very power- 
ful is the result. So 
powerful in fact, that on 


faces on 


feed 


the tests made the drive 
belt would slip before the 
frictions. Trip handles 
independent of the auto- 
matic stops permit the 
tripping of the feed at 
any desired point. All 


handles, trips and levers 














the stop bracket. The ad- are conveniently located 
justment of the stop bar within comfortable reach 
is accomplished by a — of the operator. All 
quarter turn and then FIG. 2. VIEW OF APRON AND CROSS-SLIDE ARRANGEMENT — ¢lutches on the machine 
ews P : Automatic chuck capacity, 1§ in hole in automatic chuck tia — . — 
drawing the bar out or in juncer. 14} in.:; hole in spindle, 2, in.; thread on spindle, 54 in are of the same gené ral 
to the nearest notch de- §_U.S.8.; holes in turret, 1] in. ; center of holes in turret to top design, making it a very 
: : f slide, 32 in. ; diameter of turret across faces, 9 in.; length that : : 
sired, then turning the can be turned, 10 in.: greatest distance end of spindle to turret, easy machine to learn to 
, A 233 in.: swing over bed, 18] in liameter of spindle bearings, : : 
bar around until the key front, 3} in.; diameter of spindle bearings, rear, 2;.x4 in.; width operate and adjust. The 
y ° of belt for cone, 3 in. double pulley on countershaft, 12x 4; 
engages the slot: No bind- —wiath of belt for countershaft, 34 in.: a countershaft speed, 230; worm on the extreme left 
. spindle speeds, 19-345: floor space of machine, 2 ft. 8 8 in. ; . . 
er screw is necessary on eee see ine facd vod. 8 ft. 6 Im: weight, net, 2665 Ib of the apron is the means 
3 ig ... weight, crated, 2900 lb.: weight, boxed for export, 3390 Ib.; cubi , mawannt a directi 
the bar stop. This obvi- jecccurement. boxed. 135 cuft of reversing the direction 
ates the necessity of us- of the feed. This can be 
ing long stop screws in the stop roll on the apron. The done while the machine is in operation by raising 


automatic stop for the cut-off is of the miller type, and is 
adjusted in much the same way as on a milling machine 


the reversing handle and sliding it from right to left, 
which engages either the left- or right-hand worm, as 
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desired. A neutral position of the reversing worm 
permits the worm to run idle without being in mesh 
with the wormwheel. 


TOOLPOST AND TURRET 


The turret toolpost mounted on the cut-off slide is 
arranged for holding four tools. Each tool has two in- 
dexing positions, allowing the same tool to be used for 
both turning and facing cuts. The locking handle on 
top of the turret toolpost has a double function. One 
complete turn to the left unlocks the tool block and 
raises it clear of the locking pin in the base. Eight 
hardened and ground taper bushings in the bottom of 








FIG DETAILS OF 


the tool block index with the lock bolt in the base, giv- 
ing eight tool positions for the toolpost. The locking 
motion of the toolpost handle brings the tool block down 
again and locks it rigidly in place. 

The turret is of the solid hexagon type, automatic in 
its indexing, with independent stops for each position 
of the turret. One feedshaft driven by the eight-feed 
gearbox furnishes eight feeds for the turret and the 
apron. 

The headstock is a three-step cone double back-gear 
type with a full web to the center line of the spindle. 
The pan is pressed steel, electric welded at the corners, 
making it proof against 
Double friction countershaft, oil pump, oil tank, piping, 
automatic chuck and bar feed and necessary wrenches 
are furnished with the machine. 


breakage or serious damage. 


Wisconsin Gun Company 


The Wisconsin Gun Co., Milwaukee, has been incor- 
porated with a capital stock of $100,000 to erect and 
equip a plant for the manufacture of 3-in. ,ield pieces of 
the 1916 model for the United States Government. The 
company is organized at the request of the Government 
by five important metal-working industries of Milwau- 


POWER 
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kee: Kearney & Trecker Co., milling machines; Cutler- 
Hammer Manufacturing Co., electric controlling devices ; 
Northwestern Malleable Iron Co., founder; Bucyrus Co., 
South Milwaukee, steam shovels, and Power and Mining 
Machinery Co., Cudahy unit of the Worthington Pump 
and Machinery Corporation. The officers will be: Presi- 
dent, W. W. Coleman, Bucyrus Co.; vice presidents, E. J. 
Kearney, Kearney & Trecker Co., and John D. Bird, 
Power and Mining Machinery Co.; secretary, Frederick 
L. Sivyer, Northwestern Malleable Iron Co.; treasurer, 
Frank R. Bacon, Cutler-Hammer Manufacturing Co. 
The directors include the officers and BE. D. Swigart, 
Bucyrus Co.; Theodore Trecker, Kearney & Trecker Co.; 
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FEED ARRANGEMENT 

A. W. Berresford, Cutler-Hammer Manufacturing Co.; 
W. C. McMahon, Northwestern Malleable Iron Co.; C. P. 
Coleman, Power and Mining Machinery Co. 

The company will immediately erect and equip a shop 
with 40,000 sq.ft. of floor space and employ 400 skilled 
workmen. The Cutler-Hammer Manufacturing Co. has 
given the service of its superintendent, Henry J. Wie- 
gand, to supervise the erection, equipment and manage- 
ment of the plant. It is calculated to produce guns 
at the rate of three each working day. The main forg- 
ings will be supplied in rough finish by the Government, 
and the carriages and other parts will be made elsewhere 
so that the Milwaukee shop will do the machining and 
assembling of the ordnance and make it ready for 
mounting on the carriages. The completed gun will be 
about 7! ft. long and weigh 1100 pounds. 

This gun is absolutely standardized in every particu- 
lar for interchangeability of every part in assembling, 
reassembling or in case of replacements. 


The Four Wheel Drive Auto Co., Clintonville, Wis., 
is rushing work on the construction and equipment of 
a large machine-shop addition, undertaken a _ short 
time ago, to enable it to make the earliest possible de- 
livery of 3250 Class B army trucks to the Government. 
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SYNOPSIS — Diemaking for fancy or 
mental jewelry is different from that with which 
the average toolmaker is familiar. This article 
was written by a man of long experience in the 
business and his methods of handling the work 
are practical. 


HE conditions in a manufacturing 
are such as are not met with in any 
of the tool trade. In our branch of 


make a large amount of solid gold jewelry, 
that is not punched out 


orna- 





jewelry shop 
other branch 
the trade we 
and any job 


By OF. Mclaughlin 
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This cutter 
hours, and the use of it means the saving of 


a cutter plate can be made in 34 
s hour of 
addition, the cutter plate can be 
used at repeat the 
article, which occurs about seven times out of ten. 

In order to avoid confusion I shall explain some terms 
used by us which are new to those outside the trade. 
When I mention die, an embossing die 


plate. 


high-rate time. In 


no cost for any orders for same 


is meant. Sev- 


eral of these are shown at A, Fig. 2. A cutter plate 
is a complete punch and die, as shown at B, Fig. 2. 
A plunger is a punch, as at A, Fig. 3, and a plate is 


Fig. 3. thus 
both were called 


there would be no end 


a blanking die, as at B, The reason for 


naming these parts is obvious, as if 


dies, 





must be sawed out. Today 
we pay $9 per gross for 
that were formerly 
bought for 85c. or 
Also, the chips resulting 
from the sawing are lost to 
a certain extent, and when 
one realizes that these chips 
are worth $12 per ounce as 


saws 
less. 








of confusion. Our dies are 


made by the following 
method: First a hub, 
which is an exact repro- 


duction of the finished ar- 
ticle, is cut on the end of a 
steel block, as shown at H, 
Fig. 4. This block is hard- 
ened and tempered and then 








scrap, it naturally follows 
that great care must be 
taken to save them for 


melting over. If one exam- FIG. 2. EMBOSSING 


ines the center cut in the 


DIES 





headpiece, he will see that 
to saw around and into cor- 
ners is a very delicate job. 
Perhaps there are only 
twelve of this emblem to 
make. Let us analyze con- 
ditions: It will take 30 
min. to saw out and file up 
each one, or a total of 6 
hours for the twelve. The 
zold loss will perhaps 








driven into a _ soft die 
block A, Fig. 2, either hot 
or cold, according to the 
AND CUTTER PLATES conditions. This die is then 
hardened and sent to the 
hammerman, who strikes 
up a few proofs in brass, 
and from these and the 


hub the 
All plates are made 
steel planed 


cutter plates are 
made. 
from 2x }-in. 
up in strips and cut off in 
a power hacksaw as long 
as wanted. If a piece is 
flat, as in H, Fig. 4, the 


same hub is driven into the 








amount to $1, being some- 
times more and sometimes 
less, depending on the workman’s carefulness. The la- 
bor cost is about one and one-half times as much per 
hour for a toolmaker as for a jeweler. The gold loss from 
the sawing will pay for enough steel to make a die or 


FIG. 3. PLUNGERS 


plate as into the die. Ifa 
\ND PLATES 


piece is high (deep die), 
as at 7, a piece of steel is heated red hot and 
struck in the die so that an impression of the die, 
face or outline of the article is upon it, as at P. This 


is then hardened and tempered and struck in the plate 
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the same as a hub. In some exceptional cases a proof 
is made, sawed out, filed up and used the same as an 
ordinary templet, but this method is unsatisfactory, 
very expensive, and is only used once in a while. 


ANNEALING THE PLATE 


After laying out a plate by striking, it is put in an 
electric muffle furnace to anneal thoroughly. One of 
these furnaces is always going at 1200 deg. F. This 
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chloric acid. I have used the same bath for four years, 
adding only the water evaporated and small quantities 
of acid from time to time, and it works better now than 
it did when new. I have only checked one plate in 11 
years, and that was usable, only a corner being cracked 
off. The plate is removed from the bath when the vi- 
brations cease and laid on a piece of waste or rag to 
cool off, mot on an iron block. The face is ground on 
a disk grinder and then the temper is drawn to a dark 
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FIG. 4. EXAMPLES OF HUBS 


annealing is not a life or death operation and requires 
absolutely no attention from the toolmaker if the fur- 
nace is set to go no higher than 1200 deg. F. A 
plate may be left in the furnace 15 min. or 5 hours, 
according to when one gets time to take it out, but I 
would recommend 1 hour as being sufficient to remove 
the strain from the most difficult piece. Next the most 
stock that can be removed by using one ordinary twist 
drill is taken out and a hole 


FIG NICKED PLUNGERS AND OTHER WORK 


brown or purple. The steel used is Bohler styrian rec 
label. 

Work is next started on the punch, or plunger as it 
is called. As cost reduction has been a most im- 
portant factor, we have standardized our plunger shanks 
on a basis of 0.735 in. diameter, in order that we may 
use }-in. steel and only take one cut over one half of the 
piece. It is also faced off on the same chucking. The 

piece is then turned end 





drilled clear ‘through the 
plate. On a Thurston die 
miller as much stock is re- 
moved using 
very small cutters to get in 
every which in no 
case requires over 15 min. 
A stub cutter is put in and 
the hole backed out, leav- 
ing a ,‘,-in. shell on the 
face of the plate. Finish 
is done with a filing ma- 
chine to an exact fit; not 
to any hypothetical toler- 
ance in figures, but until a 
lead from the die is sheared 
absolutely clean in the 
plate. The plate is now 
ready to harden, after dat- 
ing and numbering it to 
correspond with the die. 
To harden the plate it is 
placed in the 1200-deg. 
furnace and left until it is 


as possible, 


corner, 








for end and nicked out and 
faced as in A, Fig. 5. The 
diameter cut on this half is 
taken only to remove sur- 
plus stock. None was taken 
in this case. Next a plun- 
ger templet is made. This 
generally takes the _ tool- 
maker some time to fix ex- 
actly, but I will explain 
how a perfect one can be 
made in less than 2 min., 
and when finished will be 
better than can be produced 
in any other way. Take 
one of the brass proofs 
above referred to and cut 
off as much surplus flash 
as possible with a pair of 
hand shears. Put the proof 
in the plate the same as in 
punching, and squeeze in a 
vise. Then file across the 
face of the plate to remove 





as hot as the furnace. It the stock above the open- 
is then placed in the hot ing, till all is flush. Next 
furnace and heated until FIG. 6. METHOD OF PLANING PLUNGER put a piece of j-in. sheet 
100 deg. hotter than the lead on top of the proof 
operator thinks it ought to be. Then it is quenched and squeeze again, and the job is done. Remove the 


without motion in a 30-gal. tank of hardening 
medium, which contains 18 lb. pure table salt, 1 
oz. bichloride of mercury and 1 pint ec.p. hydro- 


hurr from the back and fasten the whole to the plunger 
blank with ordinary svlder. The plunger is now ready 
to plane up. 
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In planing up the plunger we use the fixture shown out j} in. in diameter to within 4-in., plus slot depth, 
in Figs. 6, 7 and 8. In Fig. 6 the plunger is shown in’ of the bottom. The two slots in the bottom are shaped 
place on an ordinary 7-in. Rhodes shaper such as is out at right angles to each other and line blocks fitted. 
used in all jewelry toolrooms. A general description of Next the holding-down bolt holes are bored. These 
the fixture is given without dimensions, as they are not bolts are ordinary S. A. E. }-in. twenty-thread bolts, 
important since the fixture must be built to suit one’s nicked out and with the heads thinned down to fit the 




















FIG. 7. DETAILS OF WORKHOLDER FIG. 8. ANOTHER VIEW OF HOLDER 
individual requirements, also to fit the machine on T-bolt slots. The base is then bolted to the shaper table 
which it is to be used. and the sides cut down as shown at B, Fig. 8. The 

The base, A, Fig. 8, is made from a piece of ordinary piece is next turned at right angles and a V, 44 deg. on 
round machine steel, of a diameter that will cover a side, cut as at C. Lines for the location of buttons 
nicely three slots in the shaper table (as in Fig. 6). are made with a scriber in the toolpost. The center slot 

The base blank is chucked and turned, and a }-in. across the V’s is made with a 4x3-in. side mill run 


hole is bored clear through. This hole is then bored down vertically to the right depth. Holes for the but- 
tons are drilled in the regular way. The buttons are 


made, hardened and driven into place. They are then 
tested for accuracy with an indicator in the toolpost. 
These buttons must be absolutely accurate. On final 
O K of the buttons the base is done. 





WORK ON THE CLAMPING BOLT 


The bolt D, Fig. 8, is of hardened tool steel. The 
hole EF is 0.750 in. +, bored out true in a lathe. The 
top of the hole has a series of teeth cut in by running 
the lathe carriage and tool back and forth on the bed 
and setting over for spacing with the teeth in the 
back gear. The shoulder under the hole is |} in. OD 
on round and 4 in. thick on flat. The threaded part is 
4x20 S. A. E. standard. The spring is only strong 
enough to hold up the complete member when the pilot 
wheel is loosened. The pilot wheel hub F is hardened 
tool steel, with machine-steel spokes. A coarser thread 
than twenty on the eye bolt should not be used, as | 
have tried it, and with }-in. x 13-thread fixtures are an 
absolute failure. If I were to build another, I would 





9° 


use a 32 thread. 

I think this description will enable almost any tool- 
maker to build one. If a good job is done the bolt will 
last for years. Sometimes ours is left on the shaper 
for a month or two at a time, as we use it almost every 
day. 

In using the fixture, place the plunger as in Fig. 6, 
with a fairly pointed tool in the toolpost. Don’t swing 
the tool, but revolve the plunger so that you are always 
taking a top cut, never a side cut of any kind. Plane 
very close to templet or, to be exact, right down to it, 
as a chip breaking off at the end of the cut will leave 
FIG. 9. THE ELECTRIC HEATING FURNACES about three or four thousandths to shear. The plunger 
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in Fig. 6 was planed so close that it was sheared 
in the plate in exactly 1 min. and never had a file or 
tool of any kind used on it. The tool has cut out 5000 
blanks from flat stock and trimmed the same number 
after being struck, and is still good for 100,000 more. 
It was made from Bohler red label steel hardened the 
same as the plate and drawn to a blue. 

Perhaps the reader will wonder where the stripper 
or shedders are. I will explain. In all our work we 
set up tools mostly for small quantities only, so we use 
a finger stripper made on the same principle as those 
used in a boiler shop punch press, which any toolmaker 


shown 


will understand. 
HINTS ON THE ELECTRIC FURNACE 

In closing this article I will endeavor to give the re- 
sults of my six years’ experience with electric furnaces. 

By referring to Fig. 9 it will be seen that for two 
furnaces there is only one rheostat, and that is con- 
nected with the hot furnace at the right. The 1200-deg. 
furnace is set with an outside resistance, which is be- 
hind the furnace and is not shown. It is only about 
30 ft. of winding from an old heating element that was 
burned out, and is wound around a common porcelain 
tube insulator, such as is used to go through floors and 
walls in house wiring. This, of course, is in series with 
the furnaces. 

The makers guarantee 1000 hours’ service 
heating element which costs about $10. They average 
2200 hours on the 1200-deg. furnace and 1400 on the 
hot furnace. We will put renewals at lc. per hour and 
current at 34c. per hour, both of which are high. This 
makes the running cost for the two furnaces about 72c. 
per day of eight hours, if run continuously. The saving 
in labor will more than offset the cost. 

Do not under any circumstances put any asbestos or 
other material under the piece to be hardened, but put 
it directly on the furnace floor. Keep the muffle clean, 
and sweep it out with a brush every morning before 
turning on the current. Have a couple of extra heat- 
ing elements in stock for repair, and your hardening 
results will surprise you the same as they did me. 


for a 


Approach of Milling Cutters 


By C. J. MORRISON 


The article by Francis J. G. Reuter, page 928, Vol. 46, 
“Calculating the Approach of Milling Cutters,” is very 
interesting, but gives a rather long and unnecessary 
method of solving a simple problem. His Fig. 1 solves 
the problem, and there is no necessity for a calculating 
chart, formulas or a slide rule. All that is necessary 
to determine the approach of a milling cutter is to draw 
the cutter to scale, lay off the depth of cut on the verti- 
cal diameter, measuring from the bottom of the circle, 
draw a horizontal line through this point and measure 
the length of the line from the point on the vertical 
diameter to its intersection with the circumference of 
the circle representing the cutter. Where considerable 
accuracy is required the circle representing the cutter 
can be drawn full size. 

Although it takes but a few minutes to solve the 
problem in this way, it will probably be found more 
convenient to have some junior draftsman make draw- 
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ings and measurements for various size cutters and 
depths of cuts and prepare tables giving the diameters 
of cutters in vertical columns and depths of cuts in 
horizontal columns. The approach would then be placed 
in the intersection of these various columns. 

A table prepared in this way shows, for Mr. Reuter’s 
problem of a 6-in. cutter making a cut 1 in. in depth, 
the approach to be 2.25 in. Mr. Reuter’s approach is 
shown as 2.24. Assuming the latter figure to be cor- 
rect, the error in solving the problem by measurements 
is a hundredth of an inch. On a milling cutter feeding 
6 in. per minute, this would make the error in time 
amount to one-tenth of a second, which is absolutely 
negligible. In fact it has been found that even for the 
most accurate work that tables laid out to thirty-seconds 
are thoroughly satisfactory, on account of the possible 
error being only , in., which involves a negligible time 
error. 

In fact the solutions by measurements are more apt 
to be correct than the solutions obtained from a calcu- 
lating chart. This chart necessitates drawing two 
parallels which cross the lines on the chart at such 
angles that errors in readings are liable to occur. Of 
course, if the lines were not drawn exactly parallel an- 
other error would be introduced. 

Mr. Reuter’s statement that in cases “where a clean 
smooth finish is required, the length of cut must be 
added to twice the length of approach, all depending 
upon the requirement,” is not altogether clear. For 
cutting grooves where a smooth finish is required it 
would be necessary to use twice the length of approach, 
as the milling cutter would have to both enter and 
completely leave the work; but in milling plane surfaces, 
no matter how smooth a finish is required the approach 
should be used only once, as nothing would be gained 
by running the cutter after it cleared the work. 


Old Lathe Used as a Broaching 
Machine 
3Y D. REPONY 
An old hollow-spindle lathe that was no longer in use 
was made into a broaching machine in the following 
manner: 


A nosepiece A was turned and fitted to the spindle. 
The inside of the nosepiece was threaded to take the 
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IMPROVISED BROACHING MACHINE 


lead screw, which carried the broaches. Bushings in 
the tailstock supported the outer end of the lead screw. 
The carriage was tightened to the lathe bed, and behind 
it a heavy angle plate was fitted as a bolster for the 
work. 

This arrangement made a good machine for broaching 
out numerous shop jobs. 
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Railroad Work in the Panama Shops 


BY FRANK A. STANLEY 





SYNOPSIS —This article describes the car 
and locomotive repair work of the Panama R.R., 
The wheel and azle, 
airbrake and other departments are shown in 


There is also a convenient 


as it is carried on at Balboa. 


considerable detail. 
scaffold for painting cars of various kinds. 





N OTHER articles on the Panama Canal shops at 
Balboa reference has been made to the section of the 
main machine shop where heavy locomotive repairs 
and general overhauling of engines are attended to. 
As already pointed out, one-half of one of the main 
bays is-devoted to this class of work. This section has 
four pits, while outside the building there is an elec- 
trically operated transfer table on which locomotives 


item in the general repair work essential to the upkeep 
of the Panama Canal equipment. 
with railroad work as a whole, will doubtless be con- 
siderably diminished with the continued operation of 


This, however, along 


the canal and the consequent carrying of an increasing 
As 
is the case in most railroad shops, there are many fea- 
tures of interest to be noted in the overhauling of en- 
gines. Some of these have been selected to bring out a 
variety of characteristic operations and equipment. 


proportion of cargo by waterway instead of by rail. 


AXLE AND WHEEL WORK 


Possibly no department in railroad shops is of greater 
interest than the one devoted to axle and wheel work. 
Figs. 3 to 5 inclusive are reproduced from photographs 
taken in this department. first of these illustra- 
tions shows one of the axle lathes with an axle ready to 


The 





FIGS. 1 VARIOUS TYPES OF 


crane for pit work Fig. 2 Lax 


TO 4 
Fig. 1—The heavy omotive ove 
are brought from the yard tracks to the shop tracks 
over the pits. 

Figs. 1 and 2 show the corner of the shop in which 
the pits are located. The first of these views illustrates 
among other features the heavy overhead traveling 
crane that serves this section of the building; the other 
shows a locomotive over one of the pits. The locomo- 


tive work in these shops is likely to form an important 


RATLROAD WORK 
r 
and ite 


IN 


PANAMA SHOPS 


HANDLED THE 


the pit Fig One of the axle lathe Fig. 4 Pre for wheel 
be removed. At A may be seen the yoke-shaped sling 
by which axles are picked up, placed in the lathe or re- 
moved. The arms of the sling are separated sufficiently 
to balance the work properly, so that the axle is always 
held securely against slipping while being transferred 
between floor and machine. 

Fig. 4 shows the hydraulic press. It is at the opposite 


side of the doorway from the lathe, so that when wheels 
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and axle are ready for dismounting or mounting, the 
apparatus for the purpose is conveniently situated rela- 
tively to the passageway through which they are rolled 
into and out of the shops. 

Fig. 5 shows the hydraulic press from the front, with 
a pile of axles just outside the building, and also illus- 
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Figs. 7 and 8 show methods and equipment used in 
connection with the overhauling of air apparatus. The 
department illustrated is one of the most important in 
the building and has a variety of ingeniously designed 
apparatus for overhauling air pumps, brake equipment, 
hose coupling and other parts. The testing machines 





FIGS. 5 TO 10 A NUMBER OF VIEWS IN THE RAILROAD SHOPS AT BALBOA 
Fig. 5—How the axle sling is controlled Fig. 6—Planing locomotive driving-axle boxes Figs. 7 and 8—Equipment for overhaul- 
ing airbrake apparatu Fig. 9—Dismounting old couplings and hose. Fig. 10—Paint-shop scaffolds 


trates the manner in which the axle sling is controlled 
by a hoist attached to a trolley operating on the arm 
of a jib crane. 

Fig. 6 is presented to illustrate the method of plan- 
ing locomotive driving-axle boxes, which are here seen 
placed three pairs in a row, so that the entire series 
passes under the tool at each stroke of the platen. These 
boxes are lined up in the usual fashion on the planer 
and are held against shifting sidewise or endwise. 


for pumps and other members, the air mains, the pres- 
sure gages and other essential features are included in 
the illustrations and will serve to convey an adequate 
idea of the thoroughness with which the department has 
been fitted up. 
Fig. 9 shows at the left a great quantity of air hose 
and couplings, while at the right will be seen the bench 
equipment for dismounting old couplings and hose and 
reassembling couplings and new hose sections. The 
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vertical machine at the right-hand end of the bench is 
an air-operated device carrying a chisel-shaped member 
Another 


for stripping old hose from the couplings. 
pneumatic machine, at the left end of the bench, is used 
for assembling couplings and hose. This consists of a 
pair of long clamp jaws brought together by air pres- 
sure to secure the section of hose while air is admitted 


to two horizontal cylinders, one at each side, to force 


the couplings into place. 


One view in the paint shop is given in Fig. 10, to 


show a very handy arrangement of scaffolds for car 
painters and varnishers. These scaffolds are broad 
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The Electric Welder in Stove Making 
SPECIAL CORRESPONDENCE 


The Detroit Stove Works, of Detroit, Mich., are find- 
ing it advantageous to employ electric welding machines 
(made by the Detroit Electric Welder Co.) in the manu- 
facture of their sheet-metal stoves. 

The finished product, as a direct result of this im- 
proved welding method, is more durable; and because 
of the smoothness of the joints the appearance of the 
addition, the electric welder 


stove is enhanced. In 























FIG. 1. ELEMENTS FOR A STOVE TOP 

platforms suspended at either side of the tracks by 
vertical columns that telescope into hollow members 
hung from the roof chords. The scaffolds, or platforms, 
are in lengths of some 12 or 14 ft. and form a continuous 
runway along the side of the car. Each section is 


independently counterbalanced and may be easily raised 


FIG \ WELDED STOVE TOP 
simplifies the manufacturing problem, as a number of 
small parts may be readily welded together. 

In Fig. 1 are shown two parts for the top of the 
The from 0.025 in. (No. 24 
steel, and the piece B 0.05 (No. 18 
They are punched and formed to the shape 


stove. piece A is made 


gage) from in. 
gage) steel. 


— 




















FIG. 3. ELEMENTS FOR A STOVE BOTTOM 
or lowered to any desired point by hand. The support- 
ing columns of steel are provided with locking points 
at close intervals, and a lever for each column controls 
the detent by which the scaffold section is rigidly held 
when set at any desired height. 

With this arrangement the scaffold sections may be 
kept at a uniform height for the entire length of the 
car, or any section may be elevated or lowered inde- 
pendently of the others, thus permitting the workmen 
readily to adjust their position to suit the work to be 


done. 


FIG. 4 A WELDED STOVE BOTTOM 


shown. The top pan is then placed on the lower piece 
and united to it with nine spot welds. 
sary for this operation is about !} minute. 

One of the welded is shown in Fig. 
The spot welder is also used on the stove bottom. 

At A, in Fig. 3, is shown the bottom plate, which 
is made of 0.025 in. (No. 24 gage) steel; B is the pan, 
of 0.05 in. (No. 18 gage) steel, and C the asbestos 
sheet, which is in. thick. 

The asbestos is placed above the bottom plate and the 
put The two plates are then attached 


The time neces- 


stove tops 2. 


pan over it. 
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with 12 spot welds, the asbestos sheet being held be- 
The time required for the operation is 


tween them. 
4 minute. 


Fig. 4 shows one of the stove bottoms after the weld- 


A view of 


ing operation. 


one of the electric welders, 
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sand, and 2500 cu.yd. of broken stone or screened 


gravel. 

The amount of electrical equipment will vary with the 
shape of the cantonment. The estimate for the total 
requirements for the 16 military cities amounts to 20,- 











FIG. 5 AN ELECTRIC WELDING MACHINE 


with a number of the parts used to make stove bottoms, 
is shown in Fig. 5. 

The boiler pan is made in two parts; the pan proper 
is shown at A in Fig. 6, and the handle at B. The 
pan is made from 0.025 in. steel, and 
the handle is united to it with two spot welds. 


(No. 24 gage) 


Vast Amount of Construction Material 
Required for Army Camps 


Figures just issued by the War Department will go 
far to give an idea of the magnitude of building ac- 
tivity which will be necessary for the construction of 
the 16 Army cantonments. These figures deal with the 
estimated amounts of material required, and cover such 
important items as lumber, electrical equipment, roofing 
and concreting materials. 

In the Southern States there will be about 5,600,000 
board feet of boards, 7,800,000 board feet of dimension 
stuff, 177,000 ft. of 4 x 4-in. timbers, 2,800,000 ft. of 
flooring, 1,200,000 ft. of siding, and 1,400,000 ft. of 
matched boards. In the northern cantonments the 
amount of lumber will be increased about 216,000 board 


feet. 
NAILS AND SHEATHING REQUIRED 


To construct one of these cantonments in the South 
it will be necessary to use over 2500 kegs of nails, and 
in the northern cantonments about 2650 kegs. The 
buildings in a southern cantonment will require 4800 
rolls of sheathing paper, 6300 squares of one-ply roof- 
ing, 21,900 squares of two-ply roofing, and about 2000 
rolls of tarred felt. In the northern cantonments the 
amount of one-ply roofing will be reduced to about 800 
squares, while the amount of tarred felt will be in- 
creased to 3200 rolls, on account of the more rigorous 
climatic conditions. 

The concrete work in a cantonment is estimated to 
require 4700 bbl. of portland cement, 1400 cu.yd. of 
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FIG. 6. THE BOILER PAN 
800,000 ft. of insulated wire, 260,000 ft. of lamp cord, 
and a large number of miscellaneous items on a simi- 


lar scale. 


= . : : 
Grinding Correct Radius On a Gage 
By FRED HENKE 

Given three gages to make (see illustration), I used 
the following me.hod. Three blank pieces were machined 
on all flat sides, and another piece of ,,-in. steel the 
same size was added. These were clamped together and 
drilled for two dowel pins. I laid out the large hole on the 
thin piece, as I kept this on top, clamped the pieces on 
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THE GAGKH ANI) TEMPLET 


the faceplate of the lathe and bored them out, leaving 
enough for grinding. The thin piece was then taken 
off and the others machined. 

After hardening and grinding on the flat surfaces, | 
put the whole together with the dowel pins, the thin 
piece being on top. I then fastened them on the face- 
plate of a bench lathe and, indicating the hole true, I 
ground them out with an internal grinding attachment, 
making the hole 0.780 in. in diameter, thus giving me 
the correct radius. 
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United States Munitions. 


The Springfield Model 1903 Service Rifle 








SHUM UUTETUTTA EATEN EACH AAA TATA CT 
‘ OPERATION B ANNEALING 
h d 
Bayonet Catch, Grip, Guard, ninth: ab Saabaumenetin, “paamanaa: da tial 
. Packed in iron pots with powdered charcoal, heated to & 
Scabbard-Catch, Etc. deg. C. (1562 deg. F.) and left over night to cool. Apparatu 
and Equipment Used Cast-iron pot Brown & Sharpe an 


nealing furnaces and oil burners 





OPERATION B-1 PICKLING 


SYNOPSIS —This installment takes up the Number of Operators—One Description of Operation 





. ° , , A . Same i all other } lings ilready described; ume 
operations involved in the manufacture of the va- apparatus, ete., used as before 
rious small parts used in connection with the OPERATION C. TRIMMING 
7, : tae ae . Machine Used—Bliss back ed 1l4-in. st ‘ ress. Nun 
layout, finishing the series on the Springfield ber of Operato per Machine—One. Punches "and Pench 
aff . Holders Square shank Lie vd Die Holders Held n 
rifle. shoe b setscrew Strippis Mechanism—Down throug! 
die \verage Life of Punch ind Dic 15,000 pieces Pro 
ductio1 H50 4 per hr 
OPERATIONS ON THE BAYONET CATCH OPERATION D. COLD-DROPPING 
yperation Numbe of Operators—On«s Description if Operation 
\ Forging from bar Straightenin ifter trimming Apparatus ind Equipment 
B Annealing Use: billing & Spencer 400-lb. drop hammet Production 
B-1 Pickling 900 pieces per | 
3 Ay aes OPERATION 2. PUNCHING SCREW HOLES 
oid- oO . . 
2 nenaiiianat camera holes Transfort tion ig 2241 Machine Used—Garvin pre 
3-4 Milling cop and bottom edges 1}-in TOR = N " ner 28. Uperator pm Machine UY 
BB Removing burrs left by operation 3 Punches ; a Funcn sold " meine ae + — os 
Cc Removing bur: left by operation 4 Holders In noe, vo ' ets Pasa rah liad “4 A cnanist ” 
Hand-milling sides of hool ecrippe . ste Eo sans decan ? Lub Vutting Of on 
6 Hollow-milling front end in lathe pun , ar bi te ‘s ole lt on and diamete! 
S Polishing sides and end of hook Pi U0 ple I 
) A Blune a a ee OPERATIONS 3 AND 4. MILLING TOP AND BOTTOM 
9-2 sluing ImsieSs 
10) Harden in cyanide (hook end, 3 in.), quench in water , P on , : a - Pratt Whit 
. a . . ! 0 n I ee lachine ed it &w \ 
OPERATION A FORGING FROM BAR nev No. ? L , 1] Num be reM } , per Operat 
Transformation Fig 2240 Number of Operator Cyne Three Work-Holdings Dev On 3 clamped = b 
Description of Operation—Shaping from bar Apparatus and iws, F 2244 fool-Holdir Devic ird arbor Cut 
Equipment Used—Billings & Spencer 400-lb. drop hammer, tir Tool Milling cutte ih Nu wer of Cut in 
Production 125 pieces pet hi Cut Dat 70 rep. Sin feed Coolant Cutting oil, pu on 
- with | \ve ige Lif I 1 B n Grin n 0 
*Copyright, 1917, McGraw-Hill Publishing Co., In pieces rages—Form I ) i p p l 
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78 ot / >| , STEEL Harder 
OPERATION 6 407515 % > (075\ ) 
FIG.2254 
OPERATIONS BB AND CC REMOVING BURRS LEF’ |! Y Hollow mill Fig 9953 Number of Cuts cyne Cut Data— 
OPERATIONS AND 4 900 p.t hand feed Coolant—Cutting oil, in. stream 
Average Life of Tool Between Grindings 000 pleces Gages 
Number of Operators (ne Description of Operation : aol - ee : 
Removing burrs from operations and 4 Apparatus and Fie. 2254, diameter and length Production 175 pieces per 
Equipment Used—File Production—Grouped with operation hi 
— OPERATION 8 POLISHING SIDES AND END OF HOOK 
OPERATION HAND-MILLING SIDES OF HOOK Number of Operators—t)ne Description of Operation Pol- 
Transformation—Fig. 2246 Machine Used—Garvin No. 3 ne Ges of hook ; Appa aoe in Fa aro U ~ -Pol- 
hand millet Number of Operators per Machine One W ork- ishing jack and wheel Production id piece pel } 
Holding Devices Held on pin in rotating fixture, clamped Pam © ' _ . , _ 
by finger clamps, Fig. 2247; details in Fig. 22458 Tool-Hold OPERATION FILING HOOK AND JOINT 
n¢ Device Taper shank Cutting Tools Milling cutter Numibe of Operators—On¢ Description of Ops ration 
Fig. 2249 Number of Cuts—One Cut Data 50 r.p.m hand Filing hook and joint Apparatus and Equipment Used—File 
teed Coolant—Cutting oil n. stream Average Lift f Production—75 pieces per ht 
rool Between Grindings O00 piece Gages is P2250 ; aie 
Production 50 pieces per ht OPERATION 9-A BLUING 
. . - —_— Number of Operators—One Description of Operation 
OPERATION ¢ HOLLOW-MILLING FRONT END IN S “* ‘ll other bluing operations Equipment and Appa- 
LATHE ratus Used—Same as all other bluing operations 


Transformation—Fig. 2251 Machine Used—Built t Hill s‘ePRPaT ’ } > KY , ow ; . 

shop Number of Operators per Machine One W ork-Hold- OPERATION Il HARDEN IN CYANIDE = 

ing Devices Held on pin, clamped by finger clamps Fis Description of Operation Harden in cyanide it 1500 deg 
PAY} Tool-Holdin Devices Tape hank Cuttin Tool F.: quenched in oil 
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FIG. 2262 FIG.2261 
THE BAYONET GRIP Hoe nose ates ono 4 Oe Fen, nn nag h = age * 
. ad fi of Tool Between G nadin 20910 preces (age I 
OPERATIONS ON THE BAYONET GRIP, RIGHT 262, form. Production—700 pieces per hi 
Operation — ore . » + . a . > pear 
A Sawing blanks OPERATION CUTTING O FIT POMMEL TOP, REAR END 
l Sawing blocks. da work, f1 ! mndemned tock | naformat . | o4 M hit l'sed Wood millet 
2 Cutting circle, inside, front end built at Hill shop Num) f Ope { er Machine On 
; Cutting to fit pommel, top, rear end \\ k-Holdit Devies Worl held 1 right ind left v 
8, Boring and counterboring crew holes ws | 2°04 Tool-Holdit I) ‘ Cutter ’ hold 
7 Cutting circle, rear end Cuttine Tool Flv cutt oy ‘ Number of Cuts—On: 
4-5. Cutting grooves, inside Cut Dat 3500 rp - hand fe \ ge Life f Tool Be 
6 Turning two togethe: twee? ‘rindings 1500 piece ‘ ‘ I °66. form P 
6-A.. Oijiling with linseed oil ductior pieces pel 
9 Assembling washer 
. , OPERATION s§ ;ORING NI OUNTERBORING SCREW 
OPERATION A. SAWING BLANKS RATION BOR! an wee 
Transformation Fig 2258 Machine Used Regular t "| — F ET M \ 1 
Number of Operators per Machine—On« _Work-H | Ni . a ~™M ' ’ Wi Holdit 
vices Held in hand, pushed to sto; Pool-Hol er : : he ‘ ap a. H ~ 1) re i 
On spindle Cuttin Tool Saw Number of Cu (one tut at eres Cuttine T Dri ! ] I 
Data 3500 reopen I rnd feed (;awes Fig. 2257 WW dt} thick- = pet ae of Cut On < ( it Dat eel. f 
ness and length Productior Lave ) piece ! es f . ‘ ) plece 
OPERATION 1 SAWING BLOCKS | f é ] [” or { 
Transformation—Fig 2258 Machine ed—Regula s 
table Number of Operations per Machine (ne W k-H } ae 
ing Devices Hand Tool-Holding Devices—cC i] Ww ERATION CUTTING CIRCLI REAR ENI 
bor. Cutting Tools—Saw Number of Cuts—On Produe- ‘ransfo ition i 227 Machine Used Ames Mar 
tion—350 pieces per hr f ne Co wood lhe Nu bey f Operator pe u4 
T Ma head bla be * . . . . . . “1. . ! ne ‘re \ ri olrink Le ‘ ele Ni tur t 
OPERATION 2. CUTTING CIRCLE, INSIDE FRONT END of cia, | ‘Seal-liedien basses ies to 
Transformation—Fig 2259 Machine Used—Wood millet tinge Tool Fly cutters, Fis 9971 Number of Cuts—< 
built at Hill shop Number of Operators per Machine—On: Cut Dat 6500 rep. hand feed Coolant—None Aver 
Work-Holding Devices Held on block by hand clamp A, | Lif of Tool Between Grindings 500 piers Gages oP 
2260. Tool-Holding Devices—Cutter held in tool head Cut- 9 | ion—450 p p } 





240 AMERICAN MACHINIST Vol. 47, No. 6 





Wb, 








—" : — AS FIG 2266 


f FIG. 2263, 2264, 
| | 2265,2266 OPERATIONS 
| FIG.2267, 2268,2269 

| OPERATION 8. 

FIG. 2270, 2271,2272 
OPERATION 7. 


No. |! l EEL ee accent ; | 4 

































































ad -_ | | ‘ if" ; 1 Male FIG.2272 
| an = - 
























LY oat gam 
r . ae 
ia | 
‘ i] 
¢ 4 / 
= os ee | j 
FIG.22734 i 
XY I i 
aA a {XW 
VS J] (RR 
WX 4 | 











a 


FIG2@275B 





FiG.2276 


T ' a « 3 2 
a : SLL wae 
Hj | “aH we = FIG.2275 = 
“ he 9 al 
mm fn ps ~ SR 
= : ' y 
. € # hy 
a - 32, a 












: 





. ue. Sp 
= = : 4 


FIG2274 FIG.2276 











OPERATION 445 

















August 9, 1917 AMERICAN MACHINIST 241 


OPERATIONS 4 AND 5. CUTTING GROOVES, INSIDE Screwdriver Gages—General gage imilar to Fig. 2282 
Transformation—Fig. 2273, A and B. Machine Used—Wood Production—450 pieces per ht 


miller, built in Hill shop, Fig. 2274. Number of Operators Tare Ravawyen (Cr 
Devices—Held on block THE BAYONET GUARD 


—, yor One W ork-Holding 
by hand clamp, at rear end, Fig. 2275. Tool-Holding Devices — —— . 2 — - 
—Taper shank. Cutting Tools—Coarse-tooth cutters. Num- OPERATIONS ON THE BAYONET GUARD 
ber of Cuts—One. Cut Data—4500 r.p.m.; hand feed. Aver- Operation 
age Life of Tool Between Grindings—5000 pieces Gages © Cutting off 
Fig. 2276, location and width of cuts Production—350 pieces \ Forgir from ba 
per hr. B. Anneal 
OPERATION 6. TURNING TWO TOGETHER . 4 fs : , _ 
Transformation Fig. 2277 Machine Used Ames form _ its — a rear ald nd front side 
trimmer, similar to turning gunstocks. Number of Operators 6 Hand-millins slot for ] 
per Machine—One Work-Holding Devices—Held in arbo 7 Shaving for blad 
clamped at ends, Fig. 2278; turning form shown in Fig. 2279 DD. Burrit operation 71 
details of working in Fig. 2280 Tool-Holding Dev:ces—F1 1 Re t I el hole to finish 
cutters held in_ holder. Cutting Tools—Hook cutters, Fig 1 I Hin , t hol 
2281. Number of Cuts—One. Cut Data—Speed of cutter, 6500 “EE. Burrit operation 1 
r.p.m.; speed of work, 60 r.p.m Average Life of Tool Be- 13 Pre lit otves - 
tween Grindings—5500 grips Gages Fig 2282 A and B, tf Hand-1 l real le low lore 
form; C, thickness Production—125 pieces per hi 17 iand-3 lia scabbard stch 
OPERATION 6-A. OILING WITH LINSEED OIL 14 Har l x for bolst n bla 
Number of Operators—One Description of Operation lt Chi ibe: neg barrel holk 
Placed in trays and dipped in linseed cil; left over night to AS Polishing side ind ed except at rivet hol 
dry Apparatus and Equipment Used—Wire trays, tanks and OPERATION O CUTTING OFF 
linseed oil . Og ‘ : 
OPERATION 9. ASSEMBLING Numb fr Uperators—O Description of Operat 
: Ba ‘ ibout 10 ft. lor nd are « n half for drop 
Number of Operators—One. Description of Operation forging Apparatus and | iipment Used Hille N« 2 
Assembling grips to blade. Apparatus and Equipment Used stock heal Production 100 pieces pe h 
f } = ’ 
| 
| [ 
\ ' 
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OPERATION A FORGING FROM BAR 


Transformation Fig 44 Number of Operators—On¢ 
Description of Operatior Shaptr from bar Apparatus and 
Equ nt Used—Billines & Spencer 400-lb. drop hammer 
Production 12 pieces per hr 


OPERATION B ANNEALING 


Nu ber of Op itor Oy Description of Operatior 


Placed in iron pots packed witl powdered charcoal, heated 
to $50 deg. C (1562 eg F.). left over night to cool Appa 
ratus and Equipment Used Brown & Sharpe annealing, oil- 
burning furnace powdered charcoal 


OPERATION D PICKLING 


Number of Operators—On¢ Description of Operation—Put 
in wire baskets and placed in tl pickling solution, which 
consists of 1 part ulphuris icid and % parts water left 
n this from 10 to 12 mir Appa tus and Equipment Used 
Wire baskets, wooden pickling ta hand hoist 


OPERATION C TRIMMING AND UNCHING BARREL 
HOLES 


Transformation Fig ORs Machine Used jliss No 21 
tip-over pres L4-in stroke Number of Operators per 
Machine One Punches and Punel Holders Square shank 
D ind Die Holder Held in hoe by setscrew Stripping 
Mechanisn Same tripping i butt plate Average Life o 
Punche and Tic 15,000 piece Lubricant Punches  oile« 
vitl uttir ‘ Production——600 piece per hr Note Th 
is the same tvle of die is for trim: ne butt plate 


OPERATION GRINDING REAR AND FRONT SIDES 


Transformatior I P28¢ Mact Used Ss Pratt & 
Whitney vertical ewrinder as a othe Number of Operators 
per Machine On Work-Holdir Devices—Held between 
strips of teel on sides and end ot nagnetic chuck Cut 
Data—Same a previous grinding on this machine Produc 
tion 16 pieces per hr 


OPERATION 6 HAND-MILL SLOT FOR BLADE 


Transformation Fig »287 Machine Used—Garvin N 8 
hand miller Number of Operator per Machine One Work 
Holdit I ‘ () i 1 vise jaw Fie PONS 
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Standard arbor Cutting Tools—Mill- 


ing cutter, Fig. 2289 Number of Cut Cone Cut Data 150 
r.p.n hand feed Coolant Cutting oil, -in stream 
Average Life of Tool Between Grindings—5000 = pieces. 
Game Length ind widtl of slot Production 350 pieces 


OPERATION 7 SHAVING FOR BLADE 


Transformatior Fig 2290 Machine Used—Snow-Brooks 
No LA-is stroke Number of Operators per Machins« 
One Punches and Punch Holder Square shank Dies and 
Die Holder Fixture bolted to bed of press; pins in fixture 
locate the work, Fig. 2291 Average Life of Punches 00 
piece Lubricant—Cutting oil, put on with brush. Gages 
Width, lenet! ind location of slot from barrel hole, Fig 
229 Productior 120 pieces per hr 


OPERATION DD BURRING OPERATION 
Number of Operators Come Description ot Operation 
Removine burrs from operation 7 Apparatus and Equip- 

ment Used File Productior 190 pieces per hr 


OPERATION 10 REAMING BARREL HOLE TO FINISH 


Transformation Fig. 2293 Machine Used Ames single- 
pindle 16-i1 upright drilling machine Number of Operators 
er Machir One Work-Holding Devices—Work set in 
block with pin for stop; lever across top to keep work down, 
big 2294 Tool-Holding Devices—Taper shank Cutting 
ools Fis 229 \ ounterbore; B reamer Number of 
‘uts—Two Cut Data 150 reopom hand feed Coolant Cut 
ting oil in stream Average Life of Tool Between 

Grindings 1500 pieces Gages Plug for diameter Produc- 
tion 100 pieces per hr Note Counterbored and reamed at 
ne settir 


OPERATION 12 DRILLING RIVET HOLES 


Transformation Fig. 2296 Machine Used Pratt & Whit- 
ney three-spindle upright 16-in. drilling machine Number of 
Operators per Machine One Work-Holding Devices—Drill 
jig. Fig 97 cam A locates and holds guard Tool-Holding 
Devices—Drill chuck Cutting Tools—Twist drills Number 
f Cuts—Two Cut Data—750 r.p.n hand feed Coolant— 
Cutting oil -in. stream Average Life of Tool Between 
(irindings 60 pieces Gages—Fis 298, diameter and loca- 
tion ¢ I Production 0 pieces per hr 
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FIG. 2284 FIG.2285 
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OPERATION EE. BURRING OPERATION OPERATION 16 CHAMBERING BARREL HOLE 
Number of Operators—On¢ Description of Operation ee 2313 Number of Onerateve-~On 
Removing burrs from operation 12. Apparatus and Equipment Descriptio ft Oo je o) ni o- I “el h ania 
Used—File. Production—300 pieces per hr an aie ie te a ote tp se a ote. Apparatus 
Se e. 3 I s | ind Equipment Used—Bench lathe and counterbors work 
OPERATION 13. PROFILING EDGES Pn A aaa ~ cutter, Fig. 2314 Gages—Fig. 2315, diameter 
< . and depth *‘roduction 350 piece re 
Transformation—Fig. 2299. Machine Used—Pratt & Whit- ; I Prod : per hi 
ney No. 2 profiler Number of Operators per Machine—One OPEFRATIO 1s , eS CG sInre ; Ne re 
Work-Holding Devices—Held on pin, clamped by finger clamy PERATI No a EOL — } SIDES AND EDGES 
which comes up through hole in blade, Fig. 2300 Tool- EXCEPT AT RIVET HOLES 
Holding Devices—Taper shank Cutting Tools—Milling cut Numher of neratore -— asnris ' ” ‘ 
ters, Fig. 2301. Number of Cuts—One. Cut Data 1200 r.p.n Poli ms ay oe as d 8 — oo ; +> a a be Ro “+ " 
hand feed Coolant Cutting oil j-in. stream Average Lif Polish neg jac] nd WW DR acat "‘Broduction ‘ a ey ad hr = 
of Tool Between Grindings—300 pieces Gages Form, Fig — © i sae ; - i > 


2302 Production 40 pieces per hr 


rp ; > : —a . mss 
OPERATION 15. HAND-MILLING REAR SIDE, LOWER THE BAYONET-SCABBARD CATCH 


EDGE OPERATIONS ON THE BAYONET-SCABBARD CATCH 
Transformation—Fig. 2303 Machine Used—Brainard large 
hand miller Number of Operators per Machine One Worl Operation 
Holding Devices—Held on stud with pin to center work, Fig 0 Cutting off 
2303 Tool-Holding Devices—-Taper shank Cutting Tools \ Forging from bar 
Fig. 2305, hand miller Number of Cuts——One Cut Data B Annealing 
250 r.p.m.; hand feed Coolant—Cutting oil, -in. strean B-1 Pickling 
Average Life of Tool Between Grindings—5000 pieces Cc Trimming 
Gages—Fig. 2306, contour and length Production 175 pieces l Milling pivot (screw machine) 
per hr. 7 Milling thumb-piece for bedding 
. - = . —_ . _ “ : 2-3 Milling right and left sides 
OPERATION 17 HAND-MILLING FOR SCABBARD CATCH ¢ Drilling for bayonet catch 
Transformation—Fig. 2307 Machine Used—Whitney hand 1 Milling thumb-piece (on angle) and hook 
miller Number of Operators per Machine On Work BB Removing burrs left by operation 4 
Holding Devices—Work hkeld against pin by key in block ) Milling top and circle of hook 
hole; fixture is held lengthwise; details in Fig. 2308 Tool cc Removing burrs left by operation 6 
Holding Devices—Taper shank Cutting Tools—Milling, S Checking thumb-piece 
cutter, Fig 2309 Number of Cuts (ne Cut Data 450 4 Polishing hook ind circle of thumb-plece 
r.p.m.; hand feed Coolant—Cutting oil, put on with brush 10 Filing, cornering thumb-piece 
Average Life of Tool getween Grindings—3500 pieces 11 Casehardenins 
Gages—Form and depth Production 350 pieces per hr 
OPER TIO 0 Cus as G eEF 
OPERATION 14 HAND-MILLING FOR BOLSTER ON ‘ chaseceerseeaoiai aeneree sew 
BLADE _ Number of Operators—One Description of Operation 
&. ing ston ! pparatus ane aq pre se‘ 
Transformation Fig. 2310 Machine Used Whitney hand ailie - ee k she By > > ge BS PB agp ge : } ms 
miller Number of Operators per Machine—On«s Wor . i 
Holding Devices—Work held by key in block hole, Fig. 2311 OPERATION ORGING FRO >a 1? 
Tool-Holding Devices—Taper shank Cutting Tools—Milling ’ PRRATION A Poms PRO SAR 
cutter, Fig. 2312. Number of Cuts—One Cut Data 150 Transformatior Fig 317 Number of (operator One 
r.p.m.; hand feed Coolant—Cutting oil, put on with brush Description of Operation—Shaping from bar Apparatus and 
Average Life of Tool Between Grindings—3500 pieces Equipment Used—Billings & Spencer 400-lb. drop hammer 
Gages—Form and size. Production—200 pieces per hr. Production—500 pieces per hr 
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Coolant—Cutting oil, 
5 pieces 


r.p.m.; hand _ feed. 


OPERATION B ANNEALING Data—750 nh = ee 
! D t f Operatior stream Average Life of Tool Between Grindings—500 
Number of Ops os _ oe > ly oe ot: oe yer ’ per hr. Gages—Fig. 2319, diameter and length. Production 
Packed in iron pots with powdered charcoal an pointy yieces per : 
to She des ( (1562 deg F.). left over night to cool \ppa- 15 J per hr. 
nent Used—Brown Sharpe annealing fur- OPERATION 7 MILLING THUMB-PIECE FOR BEDDING 
Transformation—Fig. 2320 Machine Used—Whitney hand 
Machine One Work- 


ratu 1 Equipn 
il burner and powdered cl ircoal 

miller Number of Operators per 

ise jaws Tool-Holding Devices— 

l 4 Number of 


na 
OPERATION B-!1 PICKLING atthe Theghen Special v 
Num be of Operators—On« Description of Operatior Taper shank Cutting Tools—Side mill, 14x 4 in ; 
Placed ! vire basket ind then in the pickling solution Cuts—Or1 Cut Data 150 r.p.m hand feed Coolant None, 
which consist of 1 part ulphurie acid and 9 parts water, Average Life of Tool jetween Grindings—10,000 pieces. 
eft in tl from 10 to 12 min Apparatus and Equip Gages—None Production—350 pieces per hr 
tanks hand hoist 
} MILLING RIGHT AND LEFT SIDES 


yooden pickKliing i < 
OPERATIONS 2 AND : 
for t Used Pratt & Whit- 


1 Machine 


OPERATION C. TRIMMING Trat ition—Fig 3 
Machine Used S v-Brooks No. 1, 1l4-in. stroke Nu eT ney No Lincoln miller Number of Machines per Operator 
of Operators per Machin: One¢ Punches and Punch Ho Two W ork-Holding Devices—Held by pivot, on catch 
‘ Round ni [pic ind Die Holders—Held ir hoe | clamped by vise jaws, Fig. 2322 Tool-Holding Devices 
etscerew Strippin Mechanisr Pushed down throu Standard bor Cutting Tools—Formed milling cutter t 
Production—650 pi per hr show! Number of Cuts—One Cut Data 120 r.p.m 67in 
f i Coolant Cutting oil put on with brush Gages 
‘REW MACHINE) Fis 2323, form and thickness of lug. Production—100 pieces 


MILLING PIVOT (St 


OPERATION 1 
s18 Machine 1 


ed Pratt & Whit per ! 
ee Seeneee OPERATION 6. DRILLING FOR BAYONET CATCH 


Transforn ion Ki Z : 
ney hand screw machine Number of Operator I 
Cone Work-Holding De ces Held in two-jaw chuck Tor . . 
Holdir Le oe Turret of machine Cutting Too Hollow- T nsformation Fig. 2324 Machine Used—Sigourney 16-in 
i i cr slide tox Number of Cuts rhre Cut tw pindle Number of Operators per Machine—One. Work 
' 5 
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7 FIG. 2331 FIG. 2332 
IG 
528 
dient OPERATION 8 
Holding Devices—Drill jig. Fig. 2325; holds work in V-block OPERATION 4 MILLING THUMB-PIECE (ON ANGLE) 
by finger B and cam C; drill bushing in surveying leaf D AND HOOK 
Tool-Holding Devices—Drill chuck Cutting Tools—Twist Transformation Ik 27 Machine Used—Standard No 
drill Number of Cuts—One. Cut Data—750 r.p.m.,; hand feed 44 universal miller Number of Operators per Machine 
Coolant—Cutting oil, -in. stream. Average Life _ of zoe One W ork-Holdin Devices—Upright by vise jaws, Fig 
Between Grindings 500 pieces per grind Gages Fig 232 2228. Tool-Holding Devices Standard arbor Cuttine Tool - 
diameter of hole and location by using block Productio - Formed cutters. Number of Cuts-——One Cut Data 120 r.p.m.; 
i feed Coolant—Cutting oi!, put on with brush. Avera 


125 pieces per hr. B-i1 
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f Tool Between Grinding 000 pieces Gages—Fig OPERATION CC REMOVING BURRS LEFT BY 


iape and location of cut Production 99 pleces per hr, OPERATION 5 
OPERATION BB REMOVING BURRS LEFT BY Number of Operators—One, Description of Operation - 
OPERATION 4 Removing burrs from operation 5 Apparatus and Equipment 
5 ee Used—File« Production—Grouped with operation 5 
Number of Operators One [Le ription of Operatior 





Removing burrs from operation 4. Apparatus and Equipment OPERATION 8. CHECKING THUMB-PIECE 
L sed ile Production (rouped witt operation ] 
Transformation Fig. 2331 Machine Used Brainard large 
OPERATION 6& MILLING TOP AND CIRCLE OF HOOK hand miller Number of Operators per Machine One W ork- 
ERA I I 

Transformatior Fis 330 Machi Used Pratt & Whit Holding Devices—Held in rotating fixture, rotated 90 deg 
ney reb ilt No 2 Number of Oper tors per Machine One between the two cuts, Fig Z23ee Tool-Holding Devices 
W orl -Holding Devices Work located against stop, clamped Standard arbor Cutting Tools—Checking milling cutters 
by \ ise jaws is usual Tool-Holding Devices—Standard arbor, Number of Cuts—Two Coolant None Average Life of Tool 
Cuttine Tools Form« d milling cutter Number of Cuts— Between Grindings 000 pieces Gages—None Production 
One Cut Data—70 r.p.n S-in. feed Coolant—Cutting oil, 390 pieces per hr 
put on with brush. Average Life of Tool Between Grind OPERATION 9. POLISHING HOOK AND CIRCLE OF 
ings O00 pieces Gages korn Productior 0 pieces 7 ’ " “lk 
per hr THUMB-PIECE 


Number of Operators—One. Description of Operation 
Polishing hook and circle of thumb-piece Apparatus and 
IKquipment Used—Wheel and polishing jack Production— 


25 pieces per hr 


OPERATION 10 FILING, CORNERING THUMB-PIECE 





Number of Operators—One Description of Operation 
* Filing and cornering Apparatus and Equipment Used—File 
¥ pe Production 550 pieces per hr 


OPERATION 11 CASEHARDENING 


- pei , Numbe of Operators—On¢ Description of Operation— 


(— } “ Harden in cyanide at 1500 dee. F quench in oil. 
y) P FIG.2334 


4 > nr . 
ae >= THE BAYONET NUT 
& \\\W = OPERATIONS ON THE BAYONETT NUT 
y a : i J) = Operation 
MUU) | 


FIG.2 FIG. 23 FIG. 2336 
a o-See8 . OPERATION 1. AUTOMATIC 


Machinse Used—Hartford No. 2 automatic Number of 


Machine p Operator Four Work-Holding Devices—Held 

in draw-in chuck Tool-Holding Devices—Turret of machine 

Cutting Tools—Standard Number of Cuts—Five; fourth cut 

. | , i is a tap Cut Data 700 r.p.m in. feed Coolant—Cutting 

. ™] | ¢. { Oo Z-in stream Average Life ot Tool Between Grind 

¢ eens ing 700 piece Gages—Fig. 2334 Production—9%0 pieces pet 
it 
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OPERATION 2. POLISHING 
Operators—One. Description of Operation— 
Apparatus and Equipment Used—Wheel and 
Production—1500 pieces per hr. 


Number of 
temoving burrs. 
polishing jack. 


OPERATION 3. BLUING 
Number of Operators—One Description of Operation— 
Blued in niter at 800 deg. F., as usual 


The bayonet screw is an automatic screw machine 
job, details being shown in Fig. 2335. The bayonet 
rivets are purchased. 


THE BAYONET SCREW 
OPERATIONS ON BAYONET SCREW 
Operation 


Automatic, Hart No. 2 and Acme 
2 Slitting, hand and automatic 
3 Crowning hand 
4 Bluing 


AUTOMATIC, ACME 
Number of Machines per Oper- 
-Held in draw-in chuck 
machine Number of 
fx-in. feed Coolant 
Life of Tool Between 
pieces per hr 


OPERATION 1 

Machine Used—Acme No. 1 
ator—Four. Work-Holding Devices 
Tool-Holding Devices—In turret ot 
Cuts—Five. Cut Data—1100 r.p.m.; 
Cutting oil, g-in. stream Average 
Grindings—800 pieces. Production—100 

OPERATION 2 SLITTING 
Used—Manville automatic screw slotter 
per Operator—Four. W ork-Holding 
Tool-Holding Devices—Standard arbor Cut- 
saw, 0.044 in. thick Number of Cuts 
r.p.m. Average Life of Tool Between 

Production—120 pieces per hr 





Number 


Machine 
Devices 


of Machines 
Special jaws. 
ting Tools—Slitting 
One. Cut Data 450 
Grindings—5000 pieces 
THE BAYONET WASHER 
OPERATIONS ON THE BAYONET WASHER 
Operation 
Automatic 
Eluing 
The spring is coiled in a speed lathe and cut to length 
after coiling at the rate of about 350 per hour. One end 
is then closed in with a special punch, so as to fit the 
catch, at the rate of about 500 per hour. Details of the 


spring are shown in Fig. 2336. 


THE BAYONET SPRING 


OPERATIONS ON THE BAYONET 
Operation 
1. Coiling and cutting 
2. Crimping 
The bolo bayonet is shown in detail in Fig. 2337, the 
peculiar cross-section of the blade necessitating some 
very interesting milling fixtures. These are of the 
bridge-milling type, in which the lengthwise contour is 
determined by the rise and fall of the bridge that car- 
ries the work. In addition to this, the blade is given a 
side rocking motion by means of properly shaped cams 
on the sides of the bridge, so that the blade rolls under 
the cutter from point to pommel. Special formed mill- 
ing cutters are used for the various operations, as with 
the regular bayonet, but varied to suit the different 
shape of the bolo. 


Hiring Men Away from Other Shops 


By W. B. GREENLEAF 


SPRING 


I have read with interest Mr. Brophy’s article on 
page 410, Vol. 46. Now, while the attitude he takes is 
probably right in some instances, there is a decided 
“other side” to the question. I am inclined to think that 
he, like most men who have made a notable success in 
business, is prone to look at any question strictly from 
his own point of view, and to forget that it may look 
quite different from various other angles. 

Is a man to be forced by “common business courtesy” 
to give up the position he holds before he tries to get 
a better one? If so, why is it that practically all firms 
give preference, in hiring anyone for a_ responsible 
position, to those who are “now employed”? As a 
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matter of fact, one of the advantages in a job such 
as the one menticned by Mr. Brophy is that a man 
has a chance to show his ability to others and so better 
his condition. 

Incidentally, why increase his wages beyond what 
he can earn? Really, Mr. Brophy, you don’t mean that, 
for you know that you won’t pay more than he earns. 
You mean, more than a man of his general appearance 
ought to get. If the man you send is to be up to his 
job, he must not only be a first-rate mechanic, and be 
able to run the machine and repair it if necessary, but 
much more than that. He must have tact and the 
ability to get others, over whom he has no control, to 
follow his instructions. You should be paying enough 
for the added qualifications to make uninteresting any 
price that would likely be offered for mechanical ability 
alone. 

There is also another angle, that 
customer, who hires your man. He 
you are sending the man as a “‘favor”’ 
him because you want your machine to make good. You 
are selling a highly specialized high-priced machine. 
If it is properly handled, it is a standing advertisement ; 
if not, it is very much the reverse. It naturally follows 
that you send a man to see that it is properly handled 
and, further, this service is probably part of the terms 
of sale. 

I wonder if you do not give preference to men already 
employed, as mentioned above? If not, you live up to 
your opinion; but if you follow the usual custom, | 
hardly see how it differs from the practice referred to 
Except for the accident of business 
as little be called stealing in 


occupied by your 
does not feel that 
; you are sending 


in your article. 
acquaintance, it can just 
one case as in the other. 

In conclusion, I will say that I am an 
bystander. I have never occupied any one of the three 


innocent 


sides. I have been both employee and employer, how- 
ever, about four to one in the latter class. As an 
employee I should resent the idea that I was “stolen” 


if someone should offer me more than I was receiving, 
and I never felt that I was “stealing” when I went 
after a man who looked as if he were worth more to 
me than he was getting. Nor did I think that 
neighbor was “stealing’’ when the case was reversed. 


’ 


my 


Chromic Iron in New Caledonia 

A citizen of Sydney, says Commerce Reports, who is 
interested in New Caledonia and has spent many years 
there, reports that the deposits of chromic iron ore are 
large. Recently, several American “teamers, after dis- 
charging cargo at Sydney, went io New Caledonia to 
load chromic iron ore for the United States, providing a 
satisfactory cargo for the return trip 

The island is rich in nickel, lead and copper, and there 
are also gold, silver and coal. The climate, unlike that 
in some other South Sea Islands, is reported to be quite 
healthful. The soil is generally broken up by hills, the 
best agricultural lands being river valleys. The island 
is about 1000 miles from Australia. 

James W. Lyons, former president of the Lyons 
Boiler Works, DePere, Wis., and later associated with 
the Lyons-Atlas Co., Indianapolis, has been elected 
vice president and general manager of the Whitman- 
Bull Tractor Co., St. Louis. 
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CRANE SIGNAL 
SYSTEM of 2 


RAILROAD SHOP | 


“HE engravings show the system 
‘| of signals used for controlling 
the operations of the cranes in the 
railroad shops at Sparks, Nevada. 

In Fig. 1 the position of the hand 
and arm indicates that the crane 
hook and sling are to be moved 
ahead, or directly away from the man, 
while in Fig. 2 the hooks are to be 
run back over the truck wheels. In 
Fig. 3 the wheels are shown picked 
up, the signals in both Figs. 3 and 
4 being to raise the load. 

Fig. 5 is the signal to raise still 
higher, and Fig. 6 to move the 
wheels laterally, or toward the shop 
wall to bring them directly over the 
rails. Figs. 7 and 8 are the lowering 
signals, with the arm extended hori- 
zontally and the thumb of either hand 
turned downward. 

The signals in Figs. 9, 10 and 11 
are for controlling simultaneously 
both hoists of the main crane. The 
outwardly extended arms with hands 
outstretched, as in Fig. 9, give the 
signal to hold the hooks in the posi- 
tion shown. With both hands turned 
downward, as in Fig. 10, the signal to 
the crane operator is to lower both 
hooks simultaneously. In Fig. 11 the 
arms bent upward and thumbs raised 
indicate that both hooks are to be 
elevated in unison. 
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Spring-Forming Die 


By S. W. PALMER 


The illustration represents the cross-section of a die 
for performing the las! operation on the flat spring 
represented at X, while Y shows the spring as it comes 
to the die. The operation of this die is as follows: The 
work is placed on the lower part of the die between 


or 

















CROSS-SECTION OF SPRING-FORMING DIE 


smali gage pins, which are not shown. The press is 
tripped; and as the upper part of the die descends, the 
ends of the spring are turned up in a vertical position 
by the L-shaped piece A forcing the steel down into the 
groove cut through the square plunger head B. As the 
upper half of the die coniinues to descend, the plunger 
B is carried down against the action of a coil spring 
within the barrel C. The square steel plate D is threaded 
to fit the thread on C and is fastened to the cast-iron 
base of the die. The plunger B is forced nearly down to 
the top of the barrel C when the wedge engages the 
slide G, which is forced toward the center of the die 
and thus starts to form that end of the work around A. 
As the downward action continues, the other wedge en- 
gages the slide K and thus folds over the other end of 
the work. 

While this part of the operation is being done, B 
is stationary and A is being forced upward against two 
heavy coil springs, only one of which is shown at P. 
These springs are located in diagonally opposite corners 
of the rectangular upper end of the steel part A. In 
the other two corners are hold-up bolts that also act 
as guide pins. One of these is shown at Q. As the 
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head of the press ascends, the slides G and K are pulled 
back against stops by the coil springs R, as shown. 
There are two of these springs on each slide, arranged 
in the form of a V, to pull on each slide. Bolts pass 
through the holes M and N to fasten the upper half of 
the die to the ram of the press. 


Making Built-Up Rectangular Tubing 
By DONALD A. HAMPSON 


This is an account of present-day conditions when or- 
ders must be filled on time, when materials are delivered 
10 and 12 months after they are ordered. The telescop- 
ing tubes of Fig. 1 are part of an apparatus made in 
quantities and sold at a competitive price. A large stock 
of the inner tube was on hand and no outer tube to go 
with it, neither could any be obtained. The story of 
how the deficiency was made up follows: 

Cold-rolled steel in 6-ft. lengths was selected from a 
stock list, two proper widths being found. A _ heavy 
bending brake of 6-ft. length was one of the shop tools, 
and on this the strips were formed to the shapes shown 
by Fig. 2. Subsequently, these strips were cut off in the 
miller to lengths of 4 to 20 in., just as the tubes them- 
selves had been cut. Two of the channel-shaped pieces 
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FIGS. 1 TO 3 MAKE-UP OF THE RECTANGULAR TUBES 


were put together and riveted, forming the tube sec- 
tioned in Fig. 3. 
The brake left rounded corners of fully 

This was not objectionable for the upper half, Fig. 3, 
but it was for the lower half, because the telescoping 
inner tube had a smaller radius on its outside covers. 
To correct this corner, the tubes, after being cut to 
length, were taken to the planer, where a few simple 
fixtures had been arranged. A parallel P, Fig. 4, was 


4,-in. radius. 
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made up with cutouts along the top edges. Over this 
parallel the V-piece was laid and the vise jaw lightly set 
up. A hardened roller R, turning freely on a hardened 
pin, was set in a piece of steel held in the toolpost. The 
rest may be imagined. One stroke of the planer rolled 
down the V-niece, leaving the nicest of square inside 


corners. More than that, the roller straightened out a 
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FIG. 4. PARALLEL WITH CUTOUT SIDES 
slight bow, noticeable in the longer lengths, which 


originated on the brake. 

In assembling this tube, certain requirements made it 
impossible to countersink the inside for the rivet head 
until the very last. How this was done is plainly illus- 
trated by Fig. 5. The work was performed on a sensi- 
tive drill with the aid of a vise, a countersink, an old 
piece of cast iron and a few links of a discarded speed- 
ometer flexible shaft. Two links were straightened out, 
one to go in the drill 
chuck and the other 
to enter the special 
countersink. Of 
course, the vise had to 
be fastened down, or 
the “universal joints” 
would have failed to 
work as desired. The 
links as taken from 
the speedometer tube 





or casing were hard- 
ened, and they proved 
to be quite durable, 
a set of three lasting 
for about 200 pieces | 
of half tubing. Three | 
or more holes were to 
be countersunk in 
each side of each 
piece; to locate these 
under the _ counter- 
sink, a spring plunger was set in the lower part of the 
‘ast-iron block. The spring was just heavy enough to al- 
low a boy to feel the hole as he slid the work along. This 
arrangement would undoubtedly fail on heavier work, 
but the steel here used was only ,, in. thick and the 
rivet was set in but halfway. 

The other interesting feature of the job was the cost, 
which for the assembled tube, including tool cost, was 
less than the present price of seamless stock—at 10 





FIG. 5 THE COUNTERSINKEK 
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months’ delivery, remember. The finished job has a 
neat and workmanlike appearance and answers every re- 
quirement. As for the tools, they are simple and good 
and cost very little. 


Mounting, Balancing and Dressing 
Grinding Wheels 


By LEON M. BUTLER 


In many of the factories where production grinding 
is being done, I have found that each operator is per- 
mitted to dismount his old wheel and remount a new 
one, dress off the sides if accuracy in width is desired 
with a straight in cut, and then balance. I have found 
by experiment that a considerable gain in production 
can be obtained by specializing on this work. The 
parts ground in this experiment were crankshafts, the 
concern having an output of between 600 and 700 per 
day. 

A new operator will take two or three hours to set up 
a new wheel and usually requires the assistance of an 
older head besides. We were losing this amount of 
time from thirty to forty roughers weekly, by using 
the above method, and also several wheels, through 
the inability of operators to dress their wheels to proper 
size. 

By training a special operator in this work we gained 
many hours of labor and also obtained better results 
in the size of our wheels. Using a grinding machine 
exclusively for this work, with an operator trained to 
this method, we obtained speed and accuracy. 

Care should be taken to keep each wheel mounting 
clean from dirt and burred-up points. Aside from this 
no difficulty is experienced, as all grinding-machine 
spindles are ground to a s‘andard taper and the mount- 
ings are interchangeable. To insure even better results 
two mountings should be numbered to correspond with 
the number of the machine on which they are used. 


Recording Die, Jig and Fixture 
Numbers on Drawings 
By H. H. ARMSTRONG 


When a manufacturing order is received covering a 
large number of one particular design of apparatus, the 
main desire on the part of the management is to manu- 
facture these devices satisfactorily and with a minimum 
labor cost. To do this, dies, fixtures, jigs, etc., are made 
up by the tool department, from drawings furnished by 
the manufacturing drafting department. 

If the number of devices to be made is enormous, then 
a complete tool equipment is demanded; but if the num- 
ber is normal, then only sufficient tools are made, at the 
discretion of the engineer in charge. 

In either case a list of the tools available should be 
made, so as to acquaint the factory with he equipment 
on hand to do the work and thus save the time, labor 
and expense of doing operations manually for which 
tools have been manufactured. 

In some large factories the tool department furnishes 
the designing engineer with a tool report, a copy of 
which is also sent to the manufacturing drafting de- 
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partment. This report states the different tools to be 
made and also gives their estimated cost. If the engi- 
neer approves the report, a copy of his approval is also 
sent to the drafting department. The drafting depart- 
ment then consults the tool report and goes through it, 
and on each tracing the draftsman records the die, jig 
or fixture number. When the list is completed the 
blueprints are sent to the manufacturing departments. 
The factory foreman can therefore tell from each draw- 
ing what equipment will be available, and he can then 
give his cost and promise of completion with a certain 
degree of accuracy. 

This system will prove efficient if all the information 
is given on the blueprints, but where operations are 
omitted or some prints have been overlooked it is useless. 
The drafting department should be held responsible and 
must see to it that the system is carried out properly. 

The question may arise as to why the factory cannot 
take the information directly from the tool report. In 
some cases they may, but often the engineer rules out 
parts of the tool report which to his mind are not 
needed, and of course these tools are not made up. But 
when the manufacturing drawing contains this informa- 
tion it is reliable. 

I remember one case that caused considerable trouble 
in a certain factory. The production department placed 
orders on the machining department to have some parts 
made up from a certain drawing, which did not show 
any tool equipment. The parts were half completed 
when it was discovered that tools with which to do this 
work were in stock. It was also found that it would be 
cheaper to start the work over again with the tools than 
it would be to finish the parts already started by hand. 
The question arose as to who was at fault and who 
should stand the expense of scrapping the half-completed 
parts. Finally, after a lot of correspondence, the pro- 
duction department and the factory went “fifty-fifty” 
on the expense. 

The production department claimed that the factory 
was wrong in not looking up to see if there were tools 
on hand. The factory foreman took the stand that the 
order was placed on the machine department and that 
he simply carried out instructions. If the drawing of the 
particular piece of apparatus had had the die numbers 
on its face, the order would have been placed on the 
pressroom and the parts produced in the proper way. 

Bear in mind that the tools are estimated on and com- 
pleted before the manufacturing department can go 
ahead with the work. Therefore, when the orders are 
placed on the factory, if there are tools to do the work 
the drawing will show it. The factory foreman is in 
a position to know whether tools are needed or not, and 
if his orders cover a large production, and the draw- 
ings do not show any record of tocls, he will then ques- 
tion it and the matter will be adjusted. 

It is also good practice to record on punching draw- 
ings the size of the stock required to produce the part, 
as this information is invaluable to the order clerk. 
When once recorded on the drawing it is only a matter of 
replacing the stock when exhausted, instead of going to 
the trouble of measuring up the die each time. 

The matter of tool information appearing in the detail 
drawings is valuable to the cost department. In making 
up its first cost, a price can be obtained from the factory 
where there are tools to do a certain piece of work much 


MACHINIST 251 
easier than if there were no tools. Also, when the first 
cost is made, perhaps some parts are made by hand. If, 
in the meantime, the factory foreman finds out he can 
save money by making a tool for these parts, this in- 
formation is put on the blueprint; consequently, when 
a cost revision is made, and the cost man finds more 
tools made-up, it will result in a lower factory cost than 
before. 

The production department will also be benefited by 
this system, as when a production man is given certain 
parts to make he wonders how they will be produced 
until he sees the die number on the drawing. He then 
discovers that there are tools with which to do the work, 
and by interviewing the pressroom an exact promise can 
be made of the time required to produce the parts. 

This system has been in force in large factories and 
has resulted in a great saving of time and expense. 


Grinding Springfield Musket Barrels 
Sixty Years Ago 
By H. H. PARKER 


In comparison with the modern methods of small- 
arms manufacture as described in recent copies of the 
American Machinist, the old-time practice outlined in 
a magazine of 1852 might prove of interest. This ar- 


ticle dealt with the manufacture, at the Springfield 


q \ i | , 











OLD-TIME GRINDING SHOP 
“Armory,” by the interchangeable plan, of smooth-bore 
muskets at that time used by the United States Army. 
Of special interest was the method of finish-grinding 
the musket barrels. The barrels were first formed and 
welded under drop hammers, evidently in semi-cylin- 
drical dies, then bored, turned on the outside, straight- 
ened, and then the outsides ground to final form. The 
process bears a faint resemblance to the modern prac- 
tice of wide-faced wheel grinding; but instead of rela- 
tively small grinding wheels running at high speed, 
very large grindstones were used, and the work was ro- 
tated and advanced by hand. These grindstones were 
driven by water power. The diameters were not given, 
but the sketch shows them standing considerably higher 
than the operators. They revolved with “prodigious” 
velocity (400 r.p.m.) and were kept wet by streams of 
water. 

The operator would hold a barrel against the wheel 
by hand and rotate it by means of a crank handle held 
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by friction in one end. The required pressure to hold 
the work was obtained by means of a long lever and pad, 
against which the man backed. To keep his feet from 
slipping, he stood upon a corrugated-iron plate during 
the process. The wheel face was as wide or wider than 
the work, or barrel, so that there was no axial feed. 
The barrel was hidden from view while being ground, 
with only the crank handle and its extension rod pro- 
jecting. A weight shown on the side of the wheel frame 
drew the work away from the wheel when the operator 
eased up on his lever. 

The barrels were tapered, and gages were applied 
from time to time to determine the proper diameters 
and taper. No mention was made as to the “limits” re- 
After grinding, the barrels were polished on 
velocity 


quired. 


revolved with “inconceivable” 


These wheels were leather 


“emery wheels’ 
“by means of machinery.” 
faced, sized with glue and covered with pulverized em- 
ery. The work was applied by hand. 

Triangular fluted bayonets were fitted to the mus- 
kets, and formerly the grooves had been ground out 
on the grindstones, the faces of which were fluted for 
the purpose. At the however, this 
grooving was performed by the cutters of “milling en- 
gines,”’ method found to be more accurate 


and economical. 


time of writing, 


which was 


Combination Die for Gear-Shifting 
Lever Lower Cap 
By FRED RAUTER 

The die shown in Fig. 1 was designed for the manu- 
facture of automobile gear-shifting lever tower caps, 
Fig. 1. This die blanks, draws and pierces in a single- 
acting press. 

The die, Fig. 2, 
ing and forming punch 
hardened and ground, is fastened to the cast-iron punch 
holder B. The blanking die C is of tool steel, hardened 
and ground, and seated in the cast-iron base D). The 
piercing and forming die F is also seated in the base. 
The piercing punches G are shouldered, to resist the 
force required for piercing, and are held in place by 
headless setscrews. The stripper H, which strips the 
scrap from the blanking punch, is suspended from the 
punch holder by six special screws 7, which also serve 
as retainers for the stripper springs. 

A safe rule, which I have used quite s:iccossfully for 
the calculation of the stripping pressure required, is 
approximately 7 per eent. of the blanking pressure. The 
upper knockout K is held in alignment with the punches 
by three pins L, which are pressed in the disk M; the 
spring N having the required amount of tension to eject 
the cup from the punch. The blank holder O, which also 
serves as a stripper for the finished cup, is supported by 
four push pins P, abutting against the disk Q, which 
transmits the spring pressure from the three springs R 
to the blank holder. The spring tension is adjusted by 
the nuts S. The guide pins 7, which are of different 
diameters to avoid mis-setting of the die, are a press 
fit in the base and a sliding fit in the punch holder. 
The shank U is fastened in the ram of the press. 

The operation of the die is as follows: The blank is 
cut from the strip by the punch A at the point marked 


is constructed as follows: The blank- 
A, which is made of tool steel, 
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V, and is held under tension between the punch A and 
the blank holder O. The punch A continues down, 
forming the cup around the die F. The punches G 
then pierce the holes, the knockout K serves as a 
bumper, flattening the face of the cap. On the return 
stroke the scrap is stripped from the pnunch A by the 
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FIGS. 1 AND 2. THE CAP AND DETAILS OF THE DIE 


The cup is pushed up flush with the blank- 
ing surface V by the stripper O. The knockout K 
ejects the cap from the punch. It is essential to secure 
an even edge on the cap. No trimming is required with 
this type of die. 


stripper //. 


Western Railway Club 


The following were elected officers of the Western 
Railway Club at the annual meeting held last month at 
the Hotel Sherman, Chicago, Ill.: President, A. R. Kipp, 
mechanical superintendent, Chicago division, Soo Line; 
first vice president, A. La Mar, master mechanic, Penn- 
sylvania Lines; second vice president, G. S. Goodwin, 
mechanical engineer, Chicago, Rock Island & Pacific; 
secretary and treasurer, Joseph W. Taylor. 


Harry E. Harris, John H. Barr and William A. 
Viall have been appointed a committee to codperate with 
the National Bureau of Standards in the making of 
gages for munitions manufacture. 
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Prices and Quantity Buying experience at another point, he was enabled to reorgan- 
A ize his department after many trials and tribulations, 
OW that the huge appropriation of $640,000,000 but the case simply served to show how utterly inade- 

has been passed for aircraft work, there is some : pe ; 

- : Sea quate are many of the provisions made by the old sys- 
evidence that things are really beginning to move. Those : ; 
who have been on the inside sufficiently to know what 
was really being done, or perhaps it might be better to 
say what was not being done, have been a bit discour- 
aged at the failure to place orders for parts which were 
obviously needed and which might have now been in 
actual production instead of only being talked about 
and at keeping the manufacturers guessing as to what 
orders were actually to be placed. All the training ma- 
chines, for example, have been ordered without their 
equipment of instruments, presumably because the 
price of these instruments seemed high to those who 
placed the orders, but who did not realize that the rea- 
son the prices were high was because the instruments This holds true in the manufacture of airplanes, 
were ordered only in very small lots, which actually pre- particularly in the case of a comparatively small fac- 
vented any manufacturing methods from being used in tory. According to the manufacturer, it would be far 
their production. better to place a definite order for so many machines 

* * * per day, covering a specified period such as a year, than 
.o order fifty or one hundred machines within a specified 


tem. 


Some, at least, of the men who are in charge of pur- 
chasing supplies do not seem to realize fully the effect 
of substantial orders on price. This is particularly true 
in the case of articles that are made especially for the 
army or navy and have practically no market in regu- 
lar commercial fields. In such cases it is absolutely 
necessary to place an order of sufficient size to make it 
possible to introduce manufacturing methods, if the 
price is to be made at all reasonable. And not only the 
price, but the rate of production is also tied up in the 
same way. 


Then, too, some of the specifications for instruments 
contain such unusual requirements as seriously to delay 
production, owing to the inability in some instances of 
securing the particular material called for in these 
specifications. If such requirements were at all neces- 
sary, there could be no objection to their being de- 
manded; but when these specifications call for devices 
which are not considered necessary by any of the Allies 
and which seriously delay the equipment of the ma- 
chines, it seems to be a time for someone with both 


time, as is now the custom. 


Where a factory knows that it has a definite output 
for a given period, it is much easier to plan both as to 
material and workmen. Such a requirement is better 
in every way than to be obliged to build up a compara- 
tively large working force and then dismiss the men at 
the end of two or, at the most, three months. 


authority and good judgment to wield a blue pencil with All this serves to indicate that in emergencies like 

considerable vigor. the present, when buying in large quantities becomes 
* * * ° 

absolutely necessary, such buying can be done much 


There is of course usually a reason for all delays of more advantageously for all concerned by men who are 
this kind, but this is a time when performance is far thoroughly accustomed to doing business in a large way. 
more valuable than even the best of excuses. The army’ This is the reason that men like Julius Rosenwald are 
and navy bureaus which have been accustomed to order- able to secure such satisfactory results. -Mr. Rosenwald 
ing supplies of this kind have, on account of small ap- has spent his whole business life in buying large quan- 
propriations, necessarily ordered in extremely small tities of material of various kinds, and it is only natural 
quantities, and this practice makes it all the more diffi- that he should be better fitted for the purchase of sup- 
cult for them to get into the habit of thinking in large plies in the immense quantities now necessary than 
quantities. those who have so many other duties to perform that 

As an example, we may cite one instance where a_ they cannot be thoroughly familiar with the supplies 
purchasing department that had usually bought in com- themselves and who are not accustomed to buying in 
paratively small quantities for a single barracks was such large quantities and in the open market. This is 
suddenly confronted with the necessity of purchasing one of the lessons which we can very well learn from 
supplies running into the millions of doilars. An ex- Great Britain. Though she has not entirely succeeded 
cellent officer was placed in charge; but he was com-_ in eliminating all traces of the older system, she has 
paratively helpless, as there was no provision for a suit- made tremendous strides in this direction and is to be 
able staff of clerks and inspectors. With his previous heartily congratulated in many respects. 









54 AMERICAN MACHINIST Vol. 47, No. 6 


hattered Machine Shops 


ERE are some pictures showing what the 

Germans have done to machine shops and 
industrial works in France. In most cases, 
before plants of this kind are destroyed, all 
equipment of value is confiscated and re- 
moved by the captors. In the case of the ma- 
chine shop that is shown in these illustrations 
a lathe and a radial drill are the only battered 
survivors of what was once a busy plant filled 
with the activities of men and machine tools. 
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French Front 




















Where machinery cannot be carried away or 
is not wanted, no steps are left untaken to 
wreck it completely so that it may never again 
be of service. German thoroughness in this 
matter surely is on a high plane of efficiency. 
Some of the illustrations show a chemical 
works that looks as if a cyclone had hit it. 
We of America, away from this nightmare of 
destruction, have good reason to work with re- 
doubled energy for the common cause. 
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Appointing Agents for Belgzium—The Other 
Side of the Question 


By GEORGE R. WOODS 


Assistant to President, Allied 





SYNOPSIS —/n this article arguments are ad- 
vanced to show that American machine tools and 
machinery are best presented to foreign markets 
by American agents. Mr. Knowlton, on page 
141, took the view that these agents should be 
native sons of the countries approached. Both of 
these articles offer food for thought on this time- 
ly question. 





EADERS of American Machinist will remember 

being confronted on page 141 with a picture of a 

buxom dame stretching out her hand to Uncle 
Sam on her right, while she enjoined that gentleman 
to place his machinery in the arms of a square-headed 
little gentleman with wooden shoes. The lady referred 
to represents Belgium, and she feels very kindly toward 
the man with the wooden footwear because he is, as 
she says, a “native son.” 

This picture portrays the burden of a story that ap- 
peared under the signature of O. Knowlton in regard 
to the appointment of machine-tool agents in Belgium 
after the war; and while that article treated particu- 
larly of the Belgian situation, the author made several 
generalizations and stated in conclusion that he consid- 
ered it would a very great mistake for American man- 
ufacturers to be represented in any foreign country by 
a firm which was not indigenous to the territory covered. 

Mr. Knowlton advances a number of reasons in sup- 
port of his statement that the “native son” is the best 
proposition. The principal points he mentions are econ- 
omy of operation and familiarity with the field. It 
seems strange, therefore, when a native agent can oper- 
ate more economically and knows his field better, that 
it should be necessary for him to resort to a policy of 
exclusion of alien dealers, as mentioned by Mr. Knowl- 
ton; and to show the trend in this direction, he men- 
tions an association of French importers of machine 
tools. 

The best that can be said of this illustration is that it 
is very flimsy evidence to support the statement made. 
This association of French importers endeavored to 
have the French Government restrict its purchases of 
foreign machine tools to members of this associa- 
tion, all of which were French houses, and Mr. 
Knowlton prophesies that the same course will be 
adopted in other countries. He does not mention 
that the Government flatly turned down the pro- 
posal of this association of machine-tool importers; 
neither does he mention that the largest stocks of Amer- 
ican machine tools carried in Paris today are not car- 
ried by French houses. If these French importers were 
so efficient and so anxious to serve their Government, 
why did not they place large stock orders, as did the 
English and American machine-tool dealers in Paris? 
Notwithstanding the advantages which these native 
houses possessed, they did not grasp the opportunity to 
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help the French Government the way foreign houses 
did; and the rapid development of the French muni- 


tions industry resulted largely from the enterprise 
shown by some of the larger foreign machine-tool 
dealers. 


The first objection raised against the alien dealer is 
that his house is usually a branch and that he has to 
inflate his prices in order to support first, the branch 
in the country, and second, the head office and branches 
elsewhere. This statement questions a fundamental 
merchandising proposition. There should be no neces- 
sity for replying at length to this point, because we 
have so many demonstrations that a large concern can 
work for smaller returns than a little concern. The 
expenses of a head office, when proportioned among a 
number of branches, do not bring the overhead of any 
particular branch up to as high a figure as the overhead 
for an isolated concern doing business in one place only. 
Instances can be cited where certain lines of machine 
tools are not represented exclusively and are handled 
by one of Mr. Knowlton’s typical “native son” con- 
cerns and also by one of the international machine-tool 
houses, and lower prices are quoted on the same ma- 
chine by the larger concern. 

Our friend now makes three points that 
considered before placing an agency with a foreign 
dealer and he takes Belgium as his illustration. Among 
the first questions he raises are queries in regard to 
the history and previous activity of the agent. He asks 
whether or not this agent carried stock and whether 
he was established before the war. In this connection, 
I wish to ask whether there was any Belgian agent, now 
in existence, who did not carry German machines as well 
as American machines before the war. No American 
manufacturer at any time has ever been able to place 
his agency in the hands of an agent who handled Amer- 
ican machine tools exclusively, and there is only one 
concern in existence today which pursues the policy 
just mentioned. 

The next point raised is in regard to the capability 
of the principals of the firm and whether or not they 
have had technical training and know anything about 
machine tools. I ask whether any isolated “native son” 
machine-tool house is going to be able to retain the 
technically traincd machine-tool men that an inter- 
national house is obliged to have at its headquarters; 
and I ask further whether a machine-tool house doing 
business in only one country, and a small one at that, 
is going to be sufficiently in touch with business move- 
ments to know how to purchase advantageously for 
stock. On this very point, the international machine- 
tool house has a tremendous advantage. It can pur- 
chase for stock when the “native son” house would. 
think twice before taking machines on consignment. 
With its many outlets for stock machines, with its fa- 
miliarity with the markets of many countries instead 
of one, the international house is in a position to stabil- 
ize the American machine-tool industry and turn over 


should be 
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its machines with at least double the rapidity of a local 
house. 

The third point raised in this series is in regard to 
the financial backing of the firm being considered 
and I ask again what local machine-tool house, at any 
time, in any country, ever commanded the capital that 
the international machine-tool house commands today 
and commanded before the war. In normal times in 
Europe the deciding factor in placing an order for ma- 
chine tools in many cases is the question as to which 
dealer can extend the most favorable terms of credit. 
This was true before the war, and I prophesy right here 
that after the war the most necessary factor in the 
success of any machine-tool house is going to be its 
ability to finance its customers. 

From the stress which is laid on the “native son” 
aspect of this situation, one would think that Belgium 
and other European countries are seeped in provincial- 
ism. On the contrary, some of Belgium’s biggest shops 
before the war were controlled by French and English 
capital, not to mention the many German investments. 

Before the war, the large German machine-tool houses 
secured the bulk of the business because they rendered 
service, and firms that render service after the war are 
going to gain the business. The large international 
machine-tool houses with their own shipping depart- 
ments in New York, with their constant contact with 
the factories are able to take advantage of opportuni- 
ties and to operate far more cheaply than any local 
house. 

But the most important point in connection with this 
whole proposition is in regard to the nationality of the 
seller of American machine tools abroad, and I believe 
that some American machine-tool salesmen can 
American machine tools under any flag better than any 
“native son” salesman. 

The largest builders of automatic machines in this 
country have sold direct in Europe for years, and their 
sales manager is not a “native son.” Probably the 
largest American machine-tool orders ever placed in 
China, Brazil, Australia and France were not taken by 
“native sons.” 

I believe in American machine tools, and I believe 
Americans are the best men to sell them anywhere; and 
when I say that Americans can sell them, I mean that 
they have brains enough to hire “‘native sons” when that 
is the best plan, but it is American supervision of the 
selling of American machine tools that is going to get 
sufficient business for American machine-tool factories 
to keep them running year in and year out, regardless 
of whether that field is Belgium, Siam or Russia. 
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Professor Marks To Assist Airplane- 
Engine Design 

The National Advisory Committee for Aéronautics 
has secured for an indefinite period the services of 
Prof. Lionel S. Marks, head of the combined depart- 
ments of mechanical engineering of Harvard University 
and Massachusetts Institute of Technology. He will 
be assigned to assist in the special work of the Sub- 
committee on Power Plants and will have charge of 
certain investigations relating to airplane-engine de- 
sign conducted by this committee at the Bureau of 
Standards. 
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Professor Marks is a recognized expert in thermody- 
namics, engine cycles and particularly the gas engine, 
and is probably the best-qualified man in the country to 
supervise the important investigations proposed. 


Sensitive Tap and Die Holder 
3Y WINFIELD W. BLAKEMAN 


A job came along a while ago that did not seem to 
fit our smallest turret lathe, and we were somewhat 
worried as to how it was to done without undue 
breakage of taps, twisting off shanks, etc. 

The pieces are shown in Figs. 1 and 2, and you will 
agree that the tapping of the No. 6-32 hole to the bottom 
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FIG.2 Button Cap 
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FIG.3 The Tap and Die Holder 
FIGS. 1 TO 3. DETAILS OF TAP AND DIE HOLDER 


in tobin bronze does not look real good for as heavy a 
machine as the No. 4 Bardons & Oliver. 

The job was put up to Berry, and he promptly made 
the holder shown in Fig. 3. This worked so well that it 
has been used for other similar jobs, like drilling and 
threading small parts on heavy turret machines. 

In operation the knurled sleeve with the tap drill or 
die secured in a suitable bushing is held lightly in the 
bare hand and fed up against the work. When the hole 
is tapped to the bottom the sleeve turns around on the 
shank. This gives one ample time to reverse the ma- 
chine and acts as a safety device to prevent breakage. 

The Sterling Products Co., Inc., of Chicago, dis- 
tributor of high-speed drills and hacksaw blades, has 
opened a branch office in St. Louis at 938 Syndicate 
Trust Building, in charge of R. O. McGraw. 
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sal Gear Hobber 


Tool Co., 
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Bilton Univer: 


The Bilton Machine 
now building a universal gear 
will automatically hob spur, 
and worm gears, together with a large variety of spe- 


Conn., is 
machine 
worms 


Bridgeport, 
This 


spiral gears, 























HOBBER 


UNIVERSAL GBAR 


Capacity: Diametral pit h. 10; outside diameter, 10 in.; width 
of face 10 in.; countersha speed 0 rpm range of hob 
speeds, 50 to 250 r.p.m.; range of feed hob per revolution of work, 
0.010 ¢ 0.12 countershaft, four-step cone pulley, 2-in. belt 
driving pulley, 84x 4 in net weight, 1100 pounds 


cial shapes, which can be hobbed to advantage both as 
to quantity and quality. 

The base and column are extremely heavy with liberal 
reinforcements, so that they absorb any vibrations due 
to the most heavy duty put on the machine. 
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SHOP EQUIPMENT NEWS | 








The work table is driven by a bronze worm wheel 
114 in. in diameter. The wheel in turn is driven by a 
steel worm automatically lubricated and fitted with 


ball-bearing thrust collars, having ample adjustment for 
The work arbor mounted through the table is 12 
and 24 in. long. The table has three 


wear. 
in. in diameter 


“T” slots to fasten the work or work supports. It also 
has a deep oil groove around the table, with large drains 
running to the base of the machine, where the oil 


reservoir is placed. This can be removed from time to 
time to clean it out. 

The vertical slide is made extra long, having flat 
ways with large bearing surfaces, which will insure 
rigidity and long life without rescraping. The vertical 
slide carries the hob spindle head, which can be set at 
any angle. 

The hob spindle is bored to take a No. 9 Brown & 
Sharpe taper, carbonized, hardened and ground. It is 
driven by helical gears, 8-10 pitch, 1,4, in. wide. The 
hob spindle can be adjusted lengthwise to relocate the 
hob after it has become dull in one place without dis- 
turbing the adjustment of the spindle bearings. 

The triangular work-arbor support can be quickly 
raised so that the operator can remove the blanks. The 
two arbor supports are clamped in the work carriage 
and when not needed can be removed quickly. The hob 
speeds range from 50 to 250 r.p.m. The range of hob 
feed to each revolution of work is 0.010 to 0.125. The 
machine is driven by a three-step cone pulley having a 
23-in. belt. 


Nuttall One-Piece Expansion Joint 


The adjustments in piping to accommodate expansion 
and contraction present a serious problem to the de- 
signing or constructing engineer. It is a problem also 
of particular importance to architects and contractors 
on large buildings where an immense amount of piping 
must be installed in minimum space and where that 
piping must be trouble-proof. 

Loops and U-bends require space and expensive con- 
struction; stuffing-box and long-sweep joints require 
frequent attention and packing to avoid leakage. 

A solution to the problem is the Nuttall one-piece ex- 


pansion joint. As the name implies, this joint is made 
in one piece, machined inside and out from a solid, 
hammer-forged steel blank; then oil tempered. No 


packing is required and there is no possibility of leak- 
age from 2 joint made in this manner. 
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The corrugations allow expansion or contraction by 
the same action as an accordion or bellows. The thin 
steel walls require most careful machining, but the 
result is a strong, nonleaking joint, readily responsive 
to the slightest expansion or contraction of the pipe 
line, capable of withstanding high internal pressures 
and giving a long life. 

These joints are made in all sizes with standard 
flanges for either high or low pressure. The high- 
pressure joints are designed to allow an expansion of 
1 in. and a contraction of 1 in. from normal, or a total 
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ONE-PIECE BXPANSION JOINT 


movement of 2 in. The low pressure allows ,5, in. over 
or under normal, or a total movement of 2 in. Limiting 
bolts are provided as shown to prevent expansion be- 
vond the safe limit, and a sliding sleeve is also inserted 
in the high-pressure joints to minimize friction and 
help support the internal pressure strain. 

This joint is made by the R. D. Nuttall Co., Pitts- 
burgh, Penn. 


Columbia 20-Inch Crank Shaper 


The machine illustrated herewith is so designed as to 
afford exceptional facility of operation. The base is 
wide and deep, extending well out in front. It is 
strongly reinforced and braced, also flanged on the un- 
der side. It is of pan construction, with the top fully 
inclosed, preventing oil from dripping on the floor and 
adding materially to the strength and rigidity of the 
machine. The column is large, of heavy box pattern, 
strongly braced, and made flush in front so as not to 
interfere with the full traverse of the head when set 
at any angle. The ways for the cross-rail are V-shaped, 
the rail being gibbed and locked on the operating side 
by one lever; the V-shaped guides follow standard 
miller construction and are extremely effective. 

The ram is wide and deep, well braced internally, and 
properly proportioned to afford stiffness when operating 
at full stroke. The position of the ram and length of 
stroke can be readily adjusted from the front side of 
the machine. The ram is held in place by clamp gibs on 
top of the column, and an angular gib fitted at one 
side of the ram provides adjustment for wear. This 
construction permits easy adjustment when required, 
and at the same time prevents unnecessary and careless 
tampering with the gibs by inexperienced operators. 
Sight-feed oilers provide efficient lubrication for the 
ram guides. The head has vertical feed with nicrometer 
adjus ment; also graduated for angular adjustment, 
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The driving cone is carried on a bracket securely at- 
tached to the column, and runs on a sleeve having a 
three-point, ring-oiling bearing; this not only insures 
easy running, but the sleeve can be readily replaced if 
worn and the original alignment maintained. This con- 
struction does away with the need of a separate sup- 
porting bracket and the resultant interference when 
shifting the belt. The driving gear is liberally propor 
tioned and is carried close to the rocker arm, in a bear- 
ing of large diameter, insuring ample power for the 
heaviest work; ring-oiling bearings are provided, with 
renewable bushings. The machine is back geared, which 
in connection with the four-step driving cone affords 
eight changes of speed. The speeds have been carefully 
calculated to afford the proper range, being in geomet- 
rical The rocker exceptionally 
heavy, the sides being connected by a strong central 
tie. It is connected to the ram through a heavy link 
which affords a direct pull on the ram. The rocker 
block is a steel casting with large bearings, and is pro- 
vided with a taper gib for adjustment. Provision is 
made so that bar stock of large diameter can be ad- 
mitted under the ram for key-seating. 

There are eight changes of feed with a range suffi- 
cient for all classes of work. They are operated by 
merely shifting a small handle, conveniently located, 
and can be made while the machine is running. The 
arrangement is such that the feed takes place only on 


progression. arm is 

















CRANK SHAPER 


TWENTY-INCH 
Actual length of stroke, 204 it vertical traverse of table, 15 
in horizontal traverse of table, 26 in maximum distance from 
ram table, 17 in diameter of head, S&S? in.; length of down 
feed, 8 in.; top of table, 20 x 16 in.; side of table, 20 x 16 in.; ram 
bearing in column, 34x11 in rail bearing on column, 17 x 154 
in.; key-seating capacity, 34 in range of feeds, '/q to 4 in 
size of tools, § x-1}4 in size of vise jaws, 13 x 24 in vise open 
13 in driving cone, four steps, 3-in. belt troke of ram per 
minute, 8 to 113; single gear ratio, 4.7 to 1; back gear ratio, 21 
t size of countershaft pulleys 13x 4in peed of countershaft, 
weight, skidded, 4000 Ilb.; weight, boxed, 4500 Ib.; 
about 95 


300° rp.m 
cubic feet 


the return stroke, a small lever being provided which 
controls and indicates the direction of the feed. A 
safety friction is provided to guard against breakages. 
The feed gears are of steel, hardened and running in 
oil, and the arrangement throughout is compact, durable 
and extremely convenient. 
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The cross rail is deep and strongly ribbed, and has 
power vertical feed as well as hand adjustment. The 
elevating screw is of telescopic construction and is car- 
ried on a ball thrust bearing. The table is of box form, 
extra heavy, and long enough to accommodate work up 
to the full rated capacity with the head straight or set 
at an angle. Ample T-slots are provided on the top 
and both sides of the table. A V-groove is also placed 
on one side of the table for holding round stock. 

A table support is located at the outer end of the 
table. The bearing surfaces are protected from chips, 
and the support being clamped both to the base and the 
table, it is impossible to alter the height of the table 
unless the support is properly adjusted. The counter- 
shaft has large pulleys, the loose pulley being provided 
with oil reservoir, requiring only occasional oiling. The 
countershaft boxes are also self-oiling, by means of 


riny oilers. The hangers are pressed steel, strong, 
rigid, vet light in weight, so that they can easily be 
pu un 


The regular equipment includes double-screw vise, 
table support, countershaft and wrenches. Single-screw 
vise can be had if so desired, and 16- and 24-inch 
sizes are also furnished. 

This machine is manufactured by the Columbia Ma- 
chine Tool Co., Hamilton, Ohio 


Ott Universal Grinder 
Numerous improvements have been devised by the 
Ott Grinder Co., of Indianapolis, Ind., on its No. 2 
universal grinding machine. 
One of the principal features is the cross-feed mech- 
anism. Simplicity and ease of adjustment have been 
attained by using a single rocker arm, a spring plunger 




















UNIVERSAL GRINDING MACHINE 


and a stop screw. At the reversal of the table, the 
cross-feed rocker arm is tipped to its lowest position by 
a hardened pin on the reverse lever; as the table re- 
verses the rocker arm is free to move upward, being 
actuated by a compression spring until the adjusting 
screw top is reached. At the left-hand end of the rocker 
arm a pawl engages the cross-feed ratchet wheel and 
causes it to rotate, giving a feed which can be varied 
from 0.00025 to 0.003 in. 
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It will be seen that the grinding wheel is fed in under 
power, while the spring is relied on only to give the 
feed adjustment. The feed may be thrown out by rock- 
ing over the feed pawl or screwing down the adjusting 
stop. The feed has an automatic throw out and also a 
positive stop when feeding by hand. This feed mech- 
anism is simple, and adjustments may be made while 
the machine is in operation. 


Cincinnati 18-Inch. Shell Lathe 
The lathe illustrated herewith is one of the standard 
type made by the Cincinnati Lathe and Tool Co., Cin- 
cinnati, Ohio, and is fitted with a special shell-turning 
attachment. 
Using special high-speed steel, a shell of about 50- 
point carbon steel and having a 12-in. radius was ma- 

















CINCINNATI SHELL LATHE 


Swing over bed, 184 in.; swing ove carriage, 114 in.; front 
bearing, XO in.:; back bearing, 2 x 44 in width of belt, 
four tep cone, 34 in.; width of belt, three-step cone, 37] in hole 
through pindle, 1 in.; cutting tool size, § x1} in diametet 
nose of pindle, 2 in.; diameter of tailstock spindle, 24 in 

ngth of carriage bearing on bed, 27 in.; ratio of back gears, 3.27 
nal 104 to 1 diameter of countershaft pulleys, 12x 4 in., cross- 
feel screw graduated to thousandths: speed of countershaft, : 
to 400 Tr.p.m lengths of bed, 6 to 16 in distance between centers 
ft. bed, 56 in weight (net), 6-in. lathe 2730 Ib.; weight per 
extra foot, 145 Ib.:; size of box for export 9 in. x 38 ft. x 115 in.. 
cupies 73 cuft 3215 Ib 


chined in 16 min. 48 sec. The depth of cut taken wa 
l in. or in. on a side, using a -in. feed and a 
spindle speed of 130 revolutions per minute. 


Quick-Acting Chuck on the Broaching 
Machine 
By C. L. OLSEN 


The “Magic” chuck is a time saver in the broaching 
of round and many other forms of holes, as the broach 
must be removed each time on this class of work. With 


symm eee 


ae 


ADAPTING THE MAGIC CHUCK TO THE BROACHING 
MACHINE 








this chuck the work can be done almost in the dark. 
The illustration shows the method of ‘applying the 
chuck. 
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Armstrong-Blum Metal Band-Saw 

The machine shown in Figs. 1 and 2 is a universal 
metal-cutting band-saw, the special features of which 
are tilting or tipping of the blade 45 deg. to right or 
left, exceptionally high-grade workmanship, ease of op- 
eration, great range and capacity. It is known as the 
“Marvel Metal Band-Saw No. 8” and is made by the 
Armstrong-Blum Manufacturing Co., 333-357 North 
Francisco Ave., Chicago, Illinois. 

The saw blade is mounted on two flanged wheels sup- 
ported by a frame of unusual rigidity and stiffness, 
which in turn is pivotally carried on a frame or cage 
under the table. This cage is equipped with four 
hardened roller bearings that travel in planed dirtproof 
races. 

The feed may be thrown in or out instantly by means 
of a thumb lever at the front. A bronze worm gear 
with cork inserts, two friction disks, a spring and ad- 
justing nut imparts the required pressure to the blade. 
For manual operation of feed, a handwheel is provided. 

A centrifugal pump (submerged) with two roller- 
bearing idlers brings the lubricant to the blade at the 
point of cutting, the lubricant passing directly through 

















FIG. 1 MARVEL METAL BAND-SAW 


Capacity of throat, 18 x 20 in.; takes saw blade 14 ft. 8 in 
long by § in. wide by 6.032 in. thick; speed of tight and loose 
pulleys, 400 r.p.m.; diameter of pulleys, 10 in.; takes 2-ir belt 
floor space, 36 in. by 64 ft.; height over all, 7 ft.; net weig 1 


Ib weight crated, 1760 pounds 


the teeth at the point of delivery. The saw-blade rol- 
lers are double ball bearing with felt dirtproof rings 
and are embedded in solid cast-iron cases. The knock- 
off dog may be shifted to stop the machine at any re- 
quired depth of the cut. The band-wheels may both 
be tilted to perfect alignment with the saw blade. 

The vise jaws are machined accurately, 6 in. high 
by 12 in. wide, and are of special quick-acting type, 
either one of which may be shifted instantly to full 
capacity, or 18 in. They are also reversible and may 
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be shifted to either of the two center slots or removed 
altogether, leaving the table free to fasten fixtures or 
work of unusual shapes. 

The saw table is surfaced, unusually large and heavy 
and free from obstruction, being 32 in. wide by 5 ft. 
long with four j-in. T-slots, the two center ones ma- 
chined and notched to accommodate vise jaws. Sawing 
angles up to 45 deg. may be done with the work held 

















PIG. SAW WITH BLADE AT AN ANGLE 


stationary in the vise by tipping the blade to the re- 
quired angle indicated by degree graduations. 

The drip pan is telescopic and designed to catch the 
drip when the saw blade is swung at 45 deg. either 
way. The speed of the saw may be increased about 90 
per cent. by means of double cone pulleys. Guards are 
provided at all essential places. 

The machine is regularly furnished with pump, con- 
nections and pan. It can be furnished without pump 
for dry cutting, when so specified, and can also be 
furnished motor driven. 


Government Can Now Make 
Optical Glass 

The Bureau of Standards of the Department of Com- 
merce, after two and a half vears of continuous study 
and experiment, has achieved satisfactory results, and 
is prepared to produce optical glass. Additions are 
now being made to the working plant requisite to 
permit larger production to supply the needs of the 
Government. The matter is one of essential importance 
to the military services of the nation. Heretofore this 
material of the best grade has been wholly made in 
Germany; but the United States is henceforth inde- 
pendent of any foreign supply for this most important 
product. 
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Personals : 
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R. T. Gifford, who a equipme nt engi- 
neer with the Pratt & Whit ey Co l no 
hief engineer for the Colt I? t Firs 


\rm Manufacturing Coa. Hartford, Cont 


Edgar N. Dollin, organizer and president 
of the Acme Die-Casting Corporatio: | 
old his holdings in that company and 1 
retiring from active Management, 


Donald Tulloch, Jr., is now secretar of 


the Boston branch of the Nationa Meta 
Trades Association, with an office in Room 
{, 166 Devonshire St., Boston, Massachu- 
ett 


Frank R. Bacon, president Cutler-Ham- 


mer Manufacturing Co., Milwaukee, electric 
controlling device ha been called into 
the Federal commi irs ervice as a cap- 
tain in the quartermaster officers’ reserve 
corps. 

R. J. Doty, who for the last 34 year 
has been in charge of the steel foundry of 
the Isaac Johnson Co Spuvyten Duyvil, N 
Tie. ae severed his connections with that 
ompany to become associated with the 


Sivver Steel Casting Co., Milwaukee, Wis 


John N. Willys, of the Willys-Overland 
Co., Toledo, Ohio, has been formally elected 
president of the Curti Aéroplane and 
Motors Corporation of Buffalo He suc- 
ceeds Glen H. Curtiss, who has been elected 
chairman of the board William A. Mor- 
gan, president of the Buffalo Copper and 
Bra Rolling Mill, Buffalo, has been elected 
a director to succeed George Palmer, re- 


igned, and was also elected vice president 
and general manager in charge of all oper- 
ations Mr. Willys was made a member of 


the executive committee, succeeding Harry 


Evers, of Buffalo 


K. G. Martin, manager of the Service and 
Publicity Departments of the American Steel 
Export Co., New York, was granted an hon- 
orable discharge from the 22nd Regiment, 
Corps of Engineers, N. G. N. Y., in order to 
accept a commission as Captain in the Of- 
ficers’ Reserve Corps, Motor Transport 
Service His membership in the American 
Society of Mechanical Engineers, American 
Institute of Electrical Engineers, National 
Electric Light Association, Society of Auto- 
mobile Engineers, New York Electrical So 
ciety and American Museum of Safety indi- 
cates his wide acquaintanceship with engi 
neering practice and the knowledge he will 
be able to bring to bear on military prob- 
lems 





New Publications 
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Gisholt Turret Lathe Guide—Two hundred 
and fifty-four 53x 9-in. pages; pro- 
fuselvy illustrated; cloth binding. Pub- 
lished by the Gisholt Machine Co, 
Madison, Wis Price $1 


While published by a machine-tool manu- 
facturing company and describing opera- 
tions of one type of machine tool, this 
book is in no sense a catalog It is a 
compendium of useful information for the 
user of this well-known type of machine 
tool and contains a great number of valu- 
able suggestions, both a to manipulatio 
and tooling All the ideas illustrated have 
been successfully worked out in practice 
and are being used today 


Oxyacetylene Welding and Cutting By B 


F Willis One hundre : an eighty 
393 x 6-in. page 52 illust tions cloth 
binding Published by B. F. Willis, 
St Louis Mo Price 50 


This is a very practical little handbook 
on the subject of oxyacetylene welding 
and cutting, written from the experience of 


10 vears in the welding business It is 
arranged in the form of questions and 
answers, which is, perhaps, its chief draw- 
back On the other hand there ire a 


number of practical point brought out 
in a clear and understandable way that 
will appeal to those desiring information 
on this subject As the author remarks 
in his preface, “This book is sold at a 
price which precludes the possibility of 
profit to the author You pay only for 
the printing and the paper—-subject matter 
is gratis. Do not look a gift horse in the 
mouth too closely.” 


é 
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How To Run an Automobile—By Victor 
W. Pagé One hundred and seventy- 
eight 5 x 74-in. pages; 72 illustrations; 
‘ oth bound. Published by the Norman 
W. Henley Publishing Co., 132 Nassau 
St., New York City. Price $1 

Readers of the “American Machinist” 
vho are automobile enthusiasts will be 
terested in this book, which tells, in a 





very practical manner, the essentials of 

operating various types of American motor 
irs 

gun vavenenseneoeveecevensnenssseonsennenenanntg 

Business Items 
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Aall & Co., of Tokvo, the Japanese agents 


for the American Steel Export Co have 
addcd B. Orum Andresen to their engineer- 
ing staff 





" 


Trade Catalogs 











Motor-Generator Sets. Crocker-Wheeler 
Co., Ampere, N. J Bulletin No. 181 Pp. 
8; 84 x 11 in., illustrated, 

The “Automatic” Threading Lathe. Auto- 
matic Machine Co., Bridgeport, Conn, Cata- 
log. Pp. 32, 6 x 9 in.; illustrated. 

Photomicrographic Apparatus. Sauveur 
& Boylston, Cambridge, Mass Bulletin. 
Pp. 24; 64x94 in illustrated 

Gas and Gasoline Driven Air Comeeee- 
sors. Chicago Pneumatic Tool Co., Chicago, 
Ill Bulletin 34-Y Pp. 24; 6x9 in.; illus- 
trated 

Die Forming Machines and oe rs, The 
Anderson Die Machine Co Br idgeport, 
Conn Bulletin No. 5 Pp. 12; 6 x 9 in 
illustrated. 

Threading Die Muzzling or Relieving Ma- 
chine. Anderson Die Machine Co., Bridge- 
port, Conn Bulletin No. 6 Pp. 33 © =D 
in.; illustrated. 

High RKesistance Pyrometers. Hoskins 
Manufacturing Co., 453-471 Lawton Ave., 
Detroit, Mich. Bulletin 3-A Pp. 14; 6x9 
in.; illustrated 

Tycos Base Metal Thermo Electric Py- 
rometers. Taylor Instruments Companies, 
Rochester, N. Y Book No. 4014, Pp. 36; 
7 x 10 in.; illustrated 

Oxy-Acetylene Welding and Cutting Ap- 
paratus. The Prest-O-Lite Co., Inc., 
toa" Ind Bulletin Pp. 8; 84x 

11 in.; illustrated. 


Twist Drills, Reamers, Chucks, Sockets, 
Milling Cutters, ete. Detroit Twist Drill 
Co., Detroit, Mich Catalog No. 18. Pp. 
illustrated. 


250; 5 x 74 in 
Campbell Hammer- Lock Self Spreading 

Cotter Pin. American ‘hain Co., Ine, 

Bridgeport, Conn ( Centon and Price List. 

Pp. 10; 34 x 6 in.; illustrated. 

Twist Drills, Reamers, Wrenches, Drop 


Forgings, ete. The Whitman & Barnes 
Mfe. Co., Akron, Ohio Catalog No. 90. 
Pp. 158; 5 x 7 in.; illustrated. 

Improved Rivett Thread Tool. tivett 


Lathe and Grinder Co., Brighton, Boston, 
Mass. Loose Leaf Catalog containing speci- 
fications and showing application of tool 
to lathe 

Cranes, Whiting Foundry Equipment Co., 
Harvey, Catalog No. 130 Pp. 80; 
84 x 11 in.:; illustrated This describes the 
various types of cranes showing latest im- 
proved construction 


Automatic Gear Milling Machines, Gear 
Hobbing Machines, Automatic Milling Ma- 
chines, Drilling Machines Riveting Ma- 
chines, ete. The Bilton Machine Tool Co., 
Bridgeport, Conn Loose leaf catalog 9 x 
2 is illustrated 


Oxy-Acetylene Welding, Cutting and De- 
carbonizing Equipment. The Imperial Brass 


Mfg. Co 1200 W. Harrison St Chicago, 
Ill Catalog No. 140 Pp. 36 7 x 10 in 
illustrated 4 new line of lead burning 
equipment is also shown 


Solvay Atlkali—Its Various Forms and 
Uses The Solvay Process Co., Svracuse, 
N. Y. Treatise Pp. 56; 74 x 10 in illus- 
trated This contains a chapter on soda as 
1 cleansing agent and tables o the specific 
gravity of solutions of pure caustic soda 

Oakite Munitions Service, Oakley Chem- 
ical Co > Thames St., New York In- 
formation Sheet No. 857 Pp. 28; 44 x 63 
in. ; illustrated This contains information 
on the uses of Oakite and Oakite Com- 
pounds in connection with munitions manu- 
facturing 
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Oil Burners and Oil Burning Systems. 
Hammel Oil Burning Equipment Co., Inc., 
409 Pine St., Providence, R. I. Catalog. 
Pp. 32; 7x 10 in. ; illustrated, This con- 
tains pictures of several boiler rooms in 
which these burners ‘are installed and in- 
formation and data which ought to be of 
value to those interested. 





Forthcoming Meetings 











The twelfth annual exhibit of foundry 
and machine-shop equipment and supplies 
will be held under the auspices of the 
American Foundrymen’'s Association in the 
Mechanics Building, Boston, Mass., from 
Sept. 25 to 28, 1917. The officers of the ex- 
hibit committee are: President, J. P. Pero, 
Missouri Malleable Iron Co., East St. Louis, 
Ill.; vice president, Benjamin D. Fuller, 
Westinghouse Electric and Manufacturing 
Co., Cleveland, Ohio; secretary and treas- 
urer, A. O. Backert, 12th and Chestnut Sts., 
Cleveland, Ohio; manager of the depart- 
ment of exhibits, C. E. Hoyt, 123 West 
Madison St., Chicago, Illinois 


American Society of Mechanical Engi- 
neers Monthly meeting, first Tuesday 
‘alvin W. Rice, secretary, 29 West 39th 
St. New York City 


3oston Branch National Metal Trades 
Association Monthly meeting on first 
Wednesday of each month, Young’s Hotel 
W. W. Poole, secretary, 40 Central St., 
Boston, Mass 


Providence Engineering Society Month- 
ly meeting, fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 


New England Foundrymen’s Association 
Regular meeting, second Wednesday of 
each month, Exchange Club, Boston, Mass 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass 


Engineers’ Society of Western Pennsyl- 
vania Monthly meeting, third Tuesday; 
section meeting, first Tuesday Elmer K 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn 


Rochester Society of Technical Drafts- 
men Monthly meeting, last Thursday O 
L. Angevine, Jr., secretary, 857 Genesee St., 
Rochester, N. Y 


Superintendents’ and Foremen’s Club of 
Cleveland Monthly meeting, third Satur- 
day Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, 
Til tegular meeting, first Wednesday 
evenins; of each month, except July and 
August E. N. Layfield, secretary, 1785 
Monadnock Block, Chicago, Il 


Technical League of America. Regular 
meeting, second Friday of each month 
Osear S. Teale, secretary, 35 Broadway, 
New York City 


The American and Canadian engineers 
and architects of Norwegian birth and de- 
scent will hold an informal congress and 
reunion at the Chicago Norske Klub, Logan 
Square, Chicago, Ill., Sept. 27 to 29, 1917 


Philadelphia Foundrymen’s Association 
Meetings, first Wednesday of each month 
Manufacturers’ Club, Philadelphia, Penn 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn 


The annual congress of purchasing 
agents, under the auspices of the national 
association, will be held at Pittsburgh, Oct 
9 to 11 The program includes business 
sessions for the mornings and visitation 
and inspection of industrial works during 
the afternoons Special features are: Tour 
of Pittsburgh's principal business districts 
by automobile during the late afternoon of 
the first day, and cabaret dinner in the 
evening, to be held at one of the country 
clubs The banquet will be held at the 
Convention Hotel the evening of the second 
day, Oct 10, with speakers of national 
prominence in attendance. 

All purchasing agents as well as others 
interested are welcome and expected to at- 
tend and participate in the activities of the 
convention. Special arrangements are 
planned for the entertainment of the ladies. 
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Condensed Clipping-Index of Equipment 
Clip, paste on 3 x 5-tn. cards and file as desired 


3RINDER. SURFACE (HART- LIGHT, PORTABLE FLOOD 






























































FORD) Coffin Valve Co.. Boston. Ma 
National Machine Co., Hart- 
ford, Conn 
“American Machinist,” Aug. 2, 
1917 
Grinding wheel, maximum 8 \merica Machinist \ug 
in. in diameter, 1l-in. face and 1 
1j-in. hole; surface of table, made vith er a_ floor 
8x37 in.; traversing distance 1 ha ! ba fitted 
of grinding wheel, 10 m_. 5 it » T-head bolts, by 1 
movement of table, longitud- f hich it 1 fast dt 
nal, 30 in.; traverse, 4 in.; al e tabl ithe lhe 
vertical without wheel, 14 in fixture may be adjusted to thre 
distance center of spindle to the light in any required direc- 
table with table at lowest point, tion 
16 in.; height to center of spin- . 
dle, 47 in. from floor; floor space 
required, 42x49 in.; weight of 
machine, net, 1200 pounds 
PRESS. HYDRAULIC, LATHE, CLOSE-COUPLED 
STRAIGHTENING | 12-IN 
Metalwood Manufacturing Co., Ww P. Davis Machine Co., 
Detroit, Mich. Rochester, N. Y 
j 
American Machinist, Aug. 2, 
“American Machinist,” Aug. 2, pal 
1917 Swings over bed, 13 § in. ; over 
Built in 20- and 35-ton sizes, carriage, 84 in., take between 
and in three styles—motor drive, centers, on 9-ft. 6-In bed, 29 in. ; 
belt drive from lineshaft and hole in pindle, 13 in centers, 
accumulator drive. The press is 0. 3 Morse ; cone diame ter 1 
controlled by a Metalwood sin- to 9 in.; width of face, 2 in.; 
gle-lever, quick-operating valve, | ratio back gears, 8 to 1; nose 
which controls the speed of the | spindle, diameter 2% in. ; numbe: 
ram, the pressure applied and of threads, 6 ize of tool, ¢ x1 
the return of the ram i: on threads, 1} to 80; floor 
spac 8 in. x 6 ft.; net weight, 
1350 pounds 
ATTACHMENT, CLUTCH rOOL, BORING AND REAMING 


MILLING (ADAMS) 
William C. Adams, 40 Cleve- 
land Ave., Hartford, Conn 


Kelly Reamer Co., Cleveland, Ohio 






































| 
“American Machinist,” July 26, 
1917 
For milling dog clutches on a 
hand miller. Cuts clutches with 
any number of teeth up to 32 
Other indexing jobs of a similar 
character may also be handled 
The spindle is machined for a “American Machinist, July 26, 1917 
standard taper holder Are adapted for boring, facing and reaming, the one shown 
being equipped with a hardened pilot to insure accurate work It 
intended for machining a number of shoulders in close prox- 
imity to each other, the work being done in an automatic The 
are made in a variety of sizes and type 
DRILLS, HIGH- SPEED (L ATROBE) ee UNIVERSAL TOOL 
McKenna Brothers, Pittsburgh, Penn (STERLING) 
ec 1 Mfg Co Eau 
Claire, Wis 
ti 
\merican Machinist,” July 26, 
" 1917 
| Spindle, 1 in. diameter; bronze 
; bearing 3 in. long; table, 36 i: 
{ long. take 16 in. ¢ to « and 
! wing ) in power feed with 
! automatic reverse for table can 
he up} lied Irom counter haft 
if ordered Machine i upplied 
: nt oie , with countershaft, iniversal 
“American Machinist,” July 26, 1917 headstoc tailstock with center, 
A phantom view and a section of the high-speed drill being leeve center! universal vise, 
manufactured The drilling section is screwed and brazed into internal grinder, metal saw 
the carbon-steel shank. Drills of this type are made in sizes of chuc three-jaw chuck, dogs 
from jj to 3 inches ind wrenches 
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WEEKLY PRICE GUIDE 


IRON AND STEEL 


PIG TRON ‘) ta ow t pe 

ind dat ndicatec 
\ ‘ One Montt One 

‘] \ y A‘ 
No Southe } .47 00 $40.00 £14.00 
N X North Li ary iff cn 165.00 19 , 
No Norther I ( 00 } ou 19.00 
*| met! Pitt A] x0 Lo 
* Ra Pittst 9 15.00 18.05 
N xX | i 4 0 5.50 oO > 
*Nao 4 \ y ein) ho OO 1S > 
\ ~ t ! { t 00 } ”) 16.90 
Bas } t I OOo0 } “ 19.0 

*D I \ ’ 

STEEL SHAPES Daa 1 
ar for t i ! ! i pla : 
and i ‘ , j 

y { ( 
oO oO oO oO 
\ 1 Ye \ Ye \ \ 
) \ ’ \ 1) Aue 
St ‘ ) > £50 4 oo ,10 
s t 0 j 0 yO } ) 10 
S } 0 } ) P50 £50 510 
i t ‘ tol th k 9.00 SOO oo S00 t SOO 0 
BAR IRON Price da 
\ Lf] Or y \ 
Pitt } n 0 
Vi N \ i 
W " ( tv ; , 
Vi el ( $50 $10 
STEI SHEETS e f e the pr vi 
} \ ( ( 
~ OF Smet <5 6 6S See 
*No x | ~ 10.50 10.00 ‘ a 00 ,7?0O 10.00 ; on 
*No i s 1O.40 oOo SOO +10 900 $10 
eN j & oO > 235 rR 0 RAD tos GSS LOD 
No 1s ) ~ pono 1s $45 ; 0 TO 9 80 too 
No lth 110 10.0 } } $45 oO ,7TO LO.0 3080 
No 14 SSS 1LO.1L0 ) ) 3 +10 +60 10.10 350 
N l I SHO> LOO ) 130 o0 t55 10.05 $45 
No 0} ~ >» 1LO.00 ; ( } > 900 x 10.00 ~40 
°N be! i | > 13.00 1 oo »>40 10 " "70 1LL50 »>10 
°N ti i 10.4 l 0 1 0 1” 194 $90 11-0 ts0 
*No t 10.30 1 1 > $95 10.30 $75 11.05 $65 
*} 1OOo 
COLD DRAWN STEEL SHAFTING I 
\ 11 One ¥ \ 
N y t > Tiat 0 
( \ tr 10 | t 0 
hica 1 10 List 

DRILE ROD ) ts fro t pr f : 
place nar 1 

st } 
New York 0 i 
Cleveland aa) ' 
“hicag tO ; 

SWEDISH (NORWAY) IRON ] mater ner 
is follow 

J 19) 0 \ Aco 
New Yor #1400 6.00 
Cleveland 1 i) ae 
Ch 0 1°? 50 

In Is an adva 0 har ’ 

Note Stock irce ‘ rally 

WELDING MATERIAL (SWEDISH) Prices uré ’ follow 
in cents per pound f.o.b. New Yor 

Welding Wire* Cast-Tron Weldir Rod 
x, 44 fA M. da. & by 1° in. long 16.00 
No. 8. & and No. 10 . by 19 in. long 14.00 
Me % by 19 in. long 1°.00 
No. 12 21.00@30.00 % by 721 in. long 12.00 
#. No. 14 and 
No. 18 *Special Welding Wire 
we : Le 3.00 
“4 30.00 
*Very earce oe 38.00 
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MISCELLANEOUS STEEL—The following quotation t 
per pound are from warehouse at tl pl named 
New York Cleveland Chicage 
Au 1917 Au $, 1917 Aus 3. 1917 
I »00 ».00 $50 
Ir » 00 roO0 $.7 
Ur i Xu oo s & 00 S50 
‘ S.00 11 " l 0 
oO to st 
14.00 rsoo 15.0 
s st stec 18.00 0.00 
Pint rl follo gd int for carload lo f Pitt 
} ' basing card o May ; pipe of J = we 
UTT W ' 
St Iro 
1a G I b Galv zed 
t l l 2 17 
tt $1 
AP WELD 
t 15 ] 
t bo $1 to 6 8 > 
I r WELD EXTRA STRONG PLAIN ENDS 
{8 0) x 1 4 33 LS 
8 
t 17 t 
Al Wk! \ \{ STRON( 4 AIN ENDS 
ho) - 14 
t 3 1 4 } i) 1 
} t | 4a) } t 'S 16 
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ANTIMONY 
for spot delivery 


Chinese and Jay 
duty paid 


New York 


Cleveland 
Chicago 


danese brands in cents per pound 


Aug. 3, 1917 One Year Ago 
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SYNOPSIS — This article is one of the very 
few ever published giving an insight into the 
actual making of precision thread gages from the 
shop man’s point of view. Interesting details 
are given from the time the steel is cut from the 
bar to the final inspection of the finished gage. 








HE men behind the “man behind the gun’”—the 

workers in the munitions plants—have already 

been pictured, and justly so, as being as essential 
in the prosecution of modern warfare as the actual 
field force. There is still another class of workers 
“behind the men behind the men behind the guns” 
that is entitled to a high degree of recognition in a 
broad analysis of the mechanics of war—the gage- 
makers whose mechanical skill and precision work- 
manship make possible the production of gages upon 
which finally depend the 
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inspection gage in such work is good for but from 10,000 
to 15,000 applications before the wear incident to such a 
number of inspections terminates its life. Therefore, 
in that fortnight alone there were used up for inspection 
purposes only 42,000 gages on just one size of shell. 
This does not take into account the gages for the other 
sizes of shells fired during the same period nor the con- 
siderably larger number of shop gages. At that rate 
it will readily be understood that the gage production 
necessary to keep up with the appalling expenditure of 
shells during the present gigantic conflict must be 
reduced to a manufacturing basis. And in reducing to 
a manufacturing basis a product that is held to such 
limits as 0.0002 in. there is a problem that at once neces- 
sitates the mobilization of the highest mechanical skill 
available. 

Although American manufacturers had been preém- 
inent in the economical quantity-production of machin- 
ery for the past half century they undeniably “fell 
down” on the first large 





rapid and accurate manu- 
facture of munitions in 


the huge quantities de- 
manded. Except for 
those immediately asso- 


ciated with munition pro- 
duction, there are prob- 
ably few who appreciate 
the skill and accuracy 
required in the manu- 
facture of munition 
gages. The term “manu- 
facture” is used advised- ° 
ly in connection with mu- 
nition gages, as will be 
understood when it is re- 





war orders that came to 
them abroad. The 
reason not far to 
seek—their standards of 
accuracy did not measure 
up with the requirements 
of munition work. At 
once the question of gages 
became dominant, and in 
this article it is intended 
to give the reader an idea 
of the skill and superior 
toolroom methods 
sary to the production of 
munition gages, particu- 
larly those of the thread 


froni 


was 


neces- 


lated that the Allies dur- type. The methods shown 
ing one fortnight of an are those developed and 
offensive on the west- FIG. 1. ROUGH-TURNING followed by the Presto 
ern front last spring Machine Works, whose 
fired one million five hundred thousand 3-in. shells up-to-date toolroom organization in the modern Sperry 
alone. On a 3-in. shell, provided with the com- Building, Brooklyn, N. Y., has made a onspicuous rec 


monly used form of fuse, cartridge case and primer, 
there are about 350 gages used. On an average, an 


ord in meeting the exacting requirements of .iunition- 


gage work. It will become apparent that certain of the 
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mechanical methods developed to replace the hand skill 
of the toolmaker sprang from a production demand that 
was out of all keeping with the available supply of ‘col- 
makers sufficiently trained and experienced to work to 
the tolerance previously mentioned. 

That there is a difference between gagemaking and 
manufacturing is fairly well known to munitions con- 











FIG. 2. MAKING FEMALE GAGE BLANKS 
tractors. Among other facts which have been learned 
by many of these contractors through bitter experience 
are that a toolmaker is not necessarily a gagemaker, 


and that it is generally disappointing to try to make 











THREADING GAGES 
gages in the toolroom even with the best of toolroom 
help and equipment, as compared with buying them 


from those who are specialists in gage manufacture. 
MATERIAL USED FOR GAGES 

Three materials are commonly used in the manufac- 

ture of gages—carbonized machine steel, tool steel and 

high-speed steel, the latter, however, not to any great 


*xtent. 
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The preliminary operations in gage manufacture are 
very simple and do not require any great amount of 
skill. 

The stock comes in bar lengths and is cut to gage 
length in a sawing machine. Occasionally the larger 
gages are forged, to save material and machine work. 
As a general thing it can be stated that it is not good 
practice to make gages from forgings, especially those 
which for one reason or another are difficult to finish 
after hardening, as for instance internal thread gages. 
The reason for this is that stresses are set up in the 
forging operation which even careful and repeated 
annealings do not entirely eliminate. When the gage is 
finally hardened, after machining it there may be either 
excessive expansion or contraction, resulting in insuffi- 
cient or excessive metal to clean up to size. 

After cutting to length, the plug-gage blanks are cen- 
tered on one end, the other end being gripped in the 
chuck; they are then rough-turned all over. This 
shown in Fig. 1, the centered plug thread-gage blank on 
the carriage and the work in the chuck. 

Female ring thread gages are made up a number at a 
time from short bars, as shown in Fig. 2. The bar is 


is 














FIG. 4. THREADING FEMALE GAGES 

turned and knurled the whole length beyond the chuck. 
It is then parted in rings nearly to the center. The 
lathe hand then drills the core out, which separates the 
individual blanks. The final drilling of the core is 
shown in Fig. 2. The roughing of both male and 
female gages brings them to about in. of finished size. 
They are then annealed, after which they are threaded 
in the lathe, as shown in Figs. 3 and 4, to within 0.012 
to 0.010 in. of size. After threading, they are inspected 
to see whether sufficient allowance has been made for 
grinding and lapping. The centers of the male gages 
are carefully reamed before hardening so that they can 
be lapped easily after that operation. 

The hardening room, Fig. 5, is partitioned off from 
the main shop and is equipped with two American gas 
furnaces, a lead pot and oil and water quenching tanks. 
The furnaces are provided with electric pyrometers. 
is used for gages which are carburizea. 
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FIG. 5 HARDENING DEPARTMENT 


Hardening temperatures, carburizing times, etc., are 
determined by the steel used and the size of the work, 
so they will not be mentioned here. 

With a precision lathe having a correct lead screw 
and accurate change gears a skilled toolmaker should be 
able to make an accurate screw. But thread gages are 


required to be hard, and after a lot of time has been 
put in cutting an accurate screw on the blank it is 
liable to be distorted in hardening so that excessive lap- 
ping is required. Further, the laps for male threads, 
in the smaller sizes, are usually made of cast iron. 
These must be tapped, and as the lap is hardened after 
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FIG. 7. TAP BLANK AND GRINDING ATTACHMENT FIG. 8. FINISHED TAP THREAD ; 
the thread is cut, it also is liable to be distorted, produc- Appreciating this the engineer of the Presto Machine 
ing a distorted lap. Under the most favorable condi- Works devised a thread-grinding attachment for a 
a 


Cataract bench lathe. This attachment has handled male 
screw gages and taps from 0.157 in. in diameter, 36 
threads, to 4 in. in diameter, 4 threads per inch. The 
threads of the coarser pitches are cut in the usual way 


tions and with perfect tools lapping is a slow process. 
With work distorted in one unknown direction and a 
lap made with a tap distorted in another unknown 
direction, the difficulties are very greatly multiplied. 

















ae wn Oe, ee ae 


VIEW OF THREAD-GRINDING j 





FIG. 9. SIDE VIEW OF THREAD-GRINDING FIG. 10 REAR 
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FIG. 11. FRONT OF GAGE-LAPPING MACHINE 


before hardening, with a sufficient allowance for any 
distortion that can possibly take place. The finer 
pitches are cut by grinding the thread in the hardened 
and ground cylindrical blank. By this method with an 
accurate lead screw precision gages and taps are pro- 
duced. Those gages which are specified to be lapped 











HAND-LAPPING A PLUG GAGE 


FIG. 13. 
leave the grinder accurate in every dimension with the 
exception of the allowance of 0.0002 to 0.0003 in. for 
lapping. Gages which are not required to be lapped 
are finished to size by grinding, as are also the precision 
taps used for making laps. It may be mentioned that 
gages thus ground to size are accepted by the Imperial 
Munitions Board at Ottawa. 

The Cataract lathe with the grinding attachment is 
shown in Fig. 6. With the exception of the hob, the 
chasing attachment which carries the grinding attach- 
ment is the one usually furnished with the machine. 
The hob is special and has a buttress thread which 
allows the nut to engage as easily as it would with the 
V-, or acme, form of thread; but as the flat side is the 





FIG. 12. REAR OF GAGE-LAPPING MACHINE 


working side, there is no tendency to lift, as there is 
with the V-form of thread. The hobs are very 
accurately cut, carefully hardened, ground true on the 
inside where they seat on the bar, and then the thread 
is ground to the required accuracy. The tolerance per- 
mitted in the lead of these hobs is less than that per- 
mitted on the gages they are to produce, many of them 
being required with a maximum error in lead of 0.0002 
in. per inch of length. In Figs. 7 and 8 a front view of 
the grinding attachment is shown. The work A 
tap 0.300 in. in diameter, 24 threads. It is held between 
centers and driven by a somewhat heavy and rigid dog 
B. The wheel C is driven from the overhead. On thread 


is a 
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FIG. 14. THREE-WIRE METHOD OF MEASURING 
grinding with this attachment it has been found that a 
surface speed of 2 to 4 ft. per min. for the work and 
a wheel speed of 5500 ft. are satisfactory. The depth 
of cut varies from the lightest contact to 0.002 inch. 
Permanently mounted with the grinding attachment 
is the dressing fixture D. The slide KF pivots on the 





AMERICAN 





“J 


MACHINIST Vol. 47, No. 








=] 


| 
| 




















See 
FIG. 15. MEASURING OUTSIDE DIAMETER OF GAGE 
screw F and carries a bar on the end of which are 


mounted the two diamond tools G. The diamond tools 
are traversed obliquely across the edge of the wheel by 
a screw and handwheel H. The angle to which the 
face of the wheel is dressed is controlled by the stop /, 
the bushings J and corresponding bushings in the slide 
E. The auxiliary plates D with the bushings J provide 
means whereby the threads of taps for laps can be 





MEASURING SINGLE DEPTH OF THREAD 


On the work shown a Norion 38-200 I-wheel is used. 
This is dressed before starting the thread, again within 
0.010 in. of finished size and again when the work is 
within 0.001 to 0.002 in. of finished size. 

It has been found that the grain and grade of wheel 
to give the best results in thread grinding must vary 
with the diameter of the work and the lead of the thread. 
Thus as the diameter and lead decrease the grain should 

















FIG. 17 
ground to angles other than U. S. S. 60 deg. and Whit- 
worth standard 55 deg. Laps thus made are used to 
correct errors that creep in during the lapping opera- 
tion. It will be understood that the slide E after being 
used in the position shown is swung over so that the 
index pin J enters the hole J, to dress the other edge. 


GAGES AWAITING INSPECTION 


be finer. In the table are given a few sizes and leads 
of thread gages together with the Norton wheels which 
have given satisfaction in producing them. 

In Figs. 9 and 10 are shown side and rear views of 
the thread-grinding attachment and wheel-dressing fix- 
ture. The upper part, carrying the spindle A, is 
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hinged at B, to the lower part, which is secured to the 
chasing bar. The object of the hinge is to permit the 
wheel to be tilted to the angle of the helix of the thread 
to be ground. In order that this may be accurately and 
rapidly done the upper part, carrying the wheel spindle, 
is, at the back, provided with a 5-in. sine bar EF with 
buttons C. The feed of the wheel-dressing fixture to 
and from the wheel is by means of the knurled screw F. 
The handwheel G, Figs. 9 and 10, is the same as that 
shown at H, Figs. 7 and 8. The diamond holder H, 
Fig. 9, is the same as that shown at G, Figs. 7 and 8. 


AN AUTOMATIC LAPPING MACHINE 


In Figs. 11 and 12 is shown an automatic thread-gaze 
lapping machine, also developed in the works. A motor- 
driven chuck A holds the lap arbor C when thread 
female gages B are being lapped, or when male gages 
D are lapped they are held in. 

The lap shown at E and F is a driver for the gage 
B. A pin from F is secured in the holder G, which is 
free to slide on the bar H. At / and J are two stops 
which slide in holes in the frame K and can be set 
and secured as desired by the screws L. Electrical 
contacts are provided on the holder G and on the stops 
I and J. The stops J and J are connected by the wires N 
to the solenoids O in the box M. The solenoids operate 
the reversing mechanism. 

The operation of the lapping machine is as follows: 
The arbor, lap and work are secured as previously 
described. The operator then sets the stops J and J so 
that the gage will have the correct traverse on the lap. 
The motor is then started, and as the holder G makes 
contact with the stop 7 or J, the solenoids become opera- 
tive, and the direction of rotation of the spindle, and 
consequently the direction of traverse of the work, is 
reversed. From time to time the machine is stopped 
and the work removed and gaged. Lapping compound 
is applied to the lap in the usual way. 

In Fig. 13 is shown the hand-lapping of a male 
thread gage. In Fig. 14 is shown the measuring of 
a gage by the three-wire system. This is so well known 
that no comment is necessary. In Figs. 15 and 16 is 
shown the application of a V-shaped micrometer anvil 
devised by the inspector at the Presto Machine Works. 
The little V-shaped cap A snaps over the anvil of the 
micrometer. While it is a snug fit on the anvil, it is 


GRAIN AND GRADE OF WHEELS USED FOR GRINDING 
THREAD GAGES 


Gage Norton Wheel 
Diameter Threads per In. Grain Grade 
1.997 14 38-100 J 
1.375 14 38-120 J 
1. 200 14 38-150 J 
1. 087 14 38-150 I 
0. 8663 14 38-150 J 
0.750 12 38-150 I 
0. 687 14 38-180 J 
0.600 24 38-180 J 
0.580 18 38-150 J 
0.505 24 38-180 J 
0. 300 24 38-180 I 
0 250 20 38-180 J 
6.197 24 38-200 I 
0. 160 24 38-F F I 


free enough to turn so that it can be used as in Fig. 15, 
to measure the outside diameter of the gage, or as in 
Fig. 16, to measure the single depth of thread. Double 
the single depth of thread subtracted from the outside 
diameter gives the root diameter of the thread. 

In Fig. 17 are shown a few of the over 500 types 
and varieties of gages manufactured in the shops of 
the Presto machine works. 
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Forming an Awkward Radius in 
Sheet Steel 

By W. D. 

On page 178, Vol. 46, was illustrated and described 

a piece of sheet metal formed up as shown in the illus 

tration accompanying the article, and readers of the 

paper were asked how the job could be done without 


FORBES 


making any tools. 

There were certain conditions that had to be 
First, the job was to be made of unannealed sheet metal}, 
and second, the inside of the radius was not to be filed 
or scraped to a fit. 

On page 476, Vol. 46, Charles E. Miller, of Pittsburgh, 
Penn., told how he would do the job. He came very 
close to describing the method employed. 

Mr. Miller’s method would have enabled him to know 
the exact radius—whether it was to measurement, or 
large or small—but it did not comply with the require- 
ment that the piece should be made of sheet steel which, 
of course, has a peculiar surface. Mr. Miller’s method 
would not have given this surface. 

However, his plan clever 
mentally the one by which the job was done, except that 
my toolmaker took a piece of cold-drawn seamless 
tubing (which is in fact a piece of sheet steel rolled 
up) and, after cutting it to the proper length and meas- 
uring the diameter of the interior of the tube he knew 
whether the radius was large, small or exact. 

He parted it with a milling cutter, then proceeded 
exactly as Mr. Miller described. The other replies gave 
methods which either did not comply with the condi- 
tions or were impracticable. 

I think that the value of seamless drawn-steel tubing 
for experimental and general machine-shop use is not 
thoroughly appreciated. There are today several mak- 
ers of tubing who offer three qualities of solid drawn 
tubes—a standard quality, a precision quality and a 
tool-steel quality. I have used all of these and found 
them to run marvelously close to size. While not al- 
ways precisely cylindrical, they varied but little. 

Some time ago the American Machinist commented 
editorially on the advisability of making standard bush- 
ings as a commercial product. It is quite difficult to 
make a bushing. The material has to chucked, 
drilled, reamed, turned off on an arbor, hardened and 
ground. 

By using any steel tubing of the qualities mentioned 
in the foregoing—hardening the tool-steel quality in the 
usual way or cyaniding the two other qualities—much 
time is saved and the results are satisfactory. Of 
course, it is not possible to obtain all sizes of tubings, 
but there is quite a range to select from with varying 
wall thickness. 

The price, too, is so moderate that a few feet of each 
size can be kept in stock. If the bushing is made from 
the solid stock, it has to be kept on hand any way. 

I have used the tool-steel tubing for counterbores and 
various other tools and have found them to stand up as 
well as those made from ordinary tool steel. 

Today the price of tubing, like all other materials, is 
very high, so is labor; therefore, anything that can be 
saved in labor is an advantage, and when used as sug- 
gested steel tubing saves time. 
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Hardening High-Speed Steel Tools 


By J. E. RoGerRs 
and metallurgical expert, A 
Rochdale, Mass 


Secretary Hankey & Co., 


A method of hardening high-speed steel tools, which 
we have found most successful and economical, requires 
very much less time and equipment than the way pro- 
posed by Mr. Korff or that suggested by Mr. Hartley. 

We have experimented with the carbonizing treat- 
ment and have found that it is very difficult to regulate 
the thickness and uniformity of the skin. We have 
also found that the carbonized portion has a tendency 
to lift away from the rest of the body; and since the 
carbonizing extends over a considerable space of time, 
there is a decided leaning to grain growth in the car- 
bonized section, which yields a very coarse and brittle 
edge. The increasing brittleness with increasing car- 
bon content also must not be disregarded. 

In the treatment of high-speed steel the first essen- 
tial is to have a heat in which the atmosphere is not of 
a decarbonizing nature. Decarbonizing leads to oxida- 
tion, and oxidation causes heavy scaling. Blower or 
compressed air or dry steam is a suitable atomizer, but 
an excess of fuel should be used to prevent excessive 
oxidation and scaling, which would prove ruinous to 
small fine tools. 

The method of heat-treatment described applies to all 
our tools, from the smallest to the largest, which include 
heavy formed milling cutters, punches and dies, circular 
formed tools, taps and chaser dies. We have never been 
troubled with excessive scaling or changing in size, and 
microphotographs show a perfect, uniform, true hard- 
ness to the very center of the tool. 

First, our tools are preheated to 1600 to 1700 deg. F. 
(the greater the cross-section of the tool the higher the 
temperature) in an overfired furnace in which oil is 
used as a fuel and steam as an atomizing agent. This 
heat-treating shortens the length of time for the hard- 
ening heat, which follows, and assures perfect and uni- 
form assimilation of that heat. 

The temperature of the hardening furnace, which is 
similar to the one used as a preheater, depends on the 
analysis of the steel, which, of course, must be known 
before any heat-treatment is attempted. The steels of 
lower tungsten content harden at much lower tempera- 
tures than those which contain the higher percentages. 
Having worked on all brands of steel, we have found 
that the temperatures can safely be included within the 
limits of 1950 to 2300 deg. F. The correct furnace 
temperature is essential, and the use of accurate, fool- 
proof pyrometers equipped with rare-metal thermo- 
couples cannot be too strongly advised. Even in the 
small shop an expensive tool saved will more than offset 
the entire cost of the equipment. 

The length of time in the hardening heat depends 
wholly on the size of the tool being hardened. It is 
essential to shorten this period of time as much as pos- 
sible, and the piece should be allowed to stay in the 
furnace but a very short time after reaching the deter- 
mined temperature. Moving the piece around in the 
furnace will promote uniform heating. Soaking at the 
hardening temperature may be essential on the larger 
sections, but should never be practiced on the smaller 
finer tools. 
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The universal quenching medium for high-speed steel 
is oil of such character that prolonged use will not cause 
it to thicken, for an extremely nonviscous mass must 
be used to insure the speedy transmission of the heat 
from the tool to the bath. 

The chemical composition of high-speed steel permits 
the use of a higher tempering point than in ordinary 
carbon steels. It is essential to use the maximum tem- 
perature, for tempering will preclude the possibility of 
cracking and will give a much tougher, stronger tool. 
Most high-speed steels will stand a temperature of 1000 
deg. While it is not necessary to temper to this point, 
it is strongly recommended to use a temperature of 600 
to 700 degrees. 

This method can be carried out in any muffle to semi- 
muffle furnace, at the very front of which the preheat- 
ing may be done satisfactorily, where the temperature 
ranges within preheating limits. For the hardening 
heat, it is only necessary to move the tool farther back 
on the hearth, where the desired heat may be obtained. 
Our loss by this method has been practically negligible. 
We have handled the finest and most particular tools, 
and from actual shop tests the efficiency of a tool heat- 
treated in this way is far greater than that of the tool 
heat-treated in any other way that we have ever used 
in our shop. 


Supporting Taper-Shank Punches 
By CHARLES DOESCHER 


A common way of holding small piercing or forming 
punches A is by the taper-shank method. While this 
method cannot be called an ideal one, it answers the 
purpose. 

It often happens that there is a slight variation in 
the size of the tapered holes B in the different presses, 
or a variation in the size of the taper shanks C of the 
punches. The result is that the punch shoulder does 
not rest agains: the gate D of the press as it should. 
Here is where a tool setter falls down, unless he knows 
his business. In- 
stead of letting the 
taper shank take the 
force of the blow 
when the shoulder of 
the punch is some- 
what away from the 
gate of the press, he 
will, if he is wise, 
use a_ thin steel 
washer E to make 
up the difference, 
as shown in the il- 
lustration. This 
simple kink not only 
helps to prevent the 
shank of the punch 
from being broken 
off on a forming job that requires a hard blow, but 
prevents the shank of the forming punch from being 
driven farther into the taper hole in the gate of the’ 
press with the result that a number of pieces are apt to 
be run through only partly formed to the required shape. 
If the shank is driven in, the socket may be enlarged 
enough to cause trouble with smaller shanks. 











PUNCH SUPPORTED BY 
A WASHER 
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Specifications for Controllers for Alternating- 
Current Industrial Motors 





By A. G. POPCKE 
Industrial Engineer, Westinghouse Electric and Manufacturing Co 
shows an installation with a double-throw switch. This 
. é = , is mounted inside an inclosing case, to meet safety 
SYNOPSIS —Cheracteristics of alternating- . aac 
requirements. 
current motors as regards control. Apparatus 
; : . ‘ There are on the market starting switches for motors 
for controlling small motors, including the in- : 
of these smaller sizes that do not require a double- 


closed starter. Controllers for wound rotor 
motors, automatic controllers of magnetic type 
and two types of resistors are also described and 


illustrated. 





LTERNATING-CURRENT motors can be classi- 
fied as follows: 

Polyphase Induction Type—(1) Squirrel cage, 
which may be of constant-speed, varying-speed or mul- 
tispeed form; (2) wound secondary, which may be of 
constant-speed or varying-speed form. 

Single phase—(1) Split phase, (2) repulsion induc- 
tion, (3) repulsion. 

The majority of alternating-current motors in use 
are of the squirrel-cage induction type. Up to 5 hp. 
inclusive these are almost universally started by con- 
necting them directly to full line voltage. For this 
purpose a simple knife switch can be provided. Unless 
the motors start with little or no load, it is not possible 
to protect the motor against overloads, because a fuse 
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throw action. A time-element overload device is fur- 
nished, which will not open a circuit during a period 
of heavy current when the motor is started, but will 
open the circuit if the motor is overloaded 25 to 50 
per cent. while operating. 

To start a motor of the 7.5-hp. and larger sizes, it is 
customary to start the motor at reduced voltage—at 50, 
65 or 80 per cent. of normal, depending upon the amount 
of torque necessary to start the machine or driven line 
shafting. After the motor has attained speed, it is 
thrown on to full line voltage. Fig. 2 shows the type 
of starter commonly installed. 

This form of starter possesses many protective fea- 
tures that have been developed based on experience with 
the application of squirrel-cage motors in the past 25 
years. In the early days these motors in the larger 
sizes were started by means of double-throw knife 
switches at reduced voltages. These switches require 
considerable expense for maintenance, on account of 
burning and pitting. The most severe objection was 
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FIGS. 1 AND 2 


Fig. 1—Double-throw knife switch in inclosing case; starts 
motor starter applied to grinder. Wire is run to starter 


suitable for protecting against 25 to 50 per cent. over- 
load will blow when starting the motor. For this 
reason, to properly protect the motor a double-throw 
switch must be supplied. When starting the motor, no 
fuses are used; after the motor has attained full 
speed, the switch is thrown over so as to connect a set 
of fuses to protect the motor against overloads. Fig. 1 


TWO TYPES OF 


3-hp 
in its conduits 


STARTERS 


ingle-spindle 
There are 


borer Fig. 2—Squirrel-cage induction- 
no exposed electrical connection 


motor of 


the danger of operators coming in contact with the 
exposed blade. 

The inclosed starter was then introduced in which the 
switch mechanism was immersed in oil and included in 
the same case with the voltage-reducing transformer. 
This arrangement was a decided improvement, because 
it lessened the number of accidents to operators and 
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these 
special 


also the of maintenance. In designing 
starters originally, manufacturers gave no 
thought to the motor to be controlled, the fundamental 


cost 


idea being to produce a starter. 

From experience in operation it found that 
motors burned out and accidents were caused both to 
machinery and operators, because of lack of protection 
against low voltage. To remedy this defect, the low- 
voltage relay was developed, which on failure of voltage 
automatically throws the starter to the off position. It 
was also found that a great many motors were damaged 
because would blow, allowing the motor to 
run single phase. To remove this trouble, an overload 
relay was developed, which protects all three phases of 
the motor. Fig. 3 gives a view of a starter in which 
all these features are incorporated. 

Varying-speed squirrel-cage motors are used where 
frequent reversing and heavy starting torque are en- 
for example, in elevator service, turntables 
and small hoists. Motors for this service are connected 
directly to full line voltage by means of a drum switch, 
with which the motor is reversed by plugging. 

Multispeed induction motors are usually of the squir- 
rel-cage type. They have two or more windings of a 
different number of poles, which enables them to be 
operated at two or more (commercially, not more than 
four) different speeds. These motors are started in 
the same way as the standard squirrel-cage motors just 
discussed. In addition to the starter a controller is 
required, with which the proper connections are made 
to apply voltage to the winding of the desired pole com- 
bination. On two-speed motors a double-throw knife 
switch is ordinarily employed. 


was 


one fuse 


countered 


CONTROLLERS FOR WOUND RoToR MOTORS 


Wound rotor motors are started and their speed is 
varied by inserting resistance in the rotor circuit by 
means of a controller, which is connected to the collector 
rings of the motor. Wound rotor motors are applied to 
twe classes of service—constant speed and varying 
speed. The motors for both services are identical in 
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supplied is for starting duty only and cannot be used for 
running continuously at speeds below normal. For this 
reason a faceplate-type starter with resistance mounted 
inside the starter is usually employed, Fig. 4. 

For varying-speed service resistance is inserted in 
the rotor by means of a drum controller, Fig. 5, to 
obtain the desired speed below normal. The relations of 
speed and torque with various resistances in the rotor 
circuit are similar to those shown on page 203, Vol. 46, 
for direct-current motors. The points brought out in 




















PRESSURE REGULATOR; STARTS MOTOR FROM 
POINT BY MEANS OF MAGNETIC CONTROLLER 


FIG. 7 
REMOTE 


the discussion of direct-current motors below normal 
speed also apply in this case. On account of the large 
capacity of resistance required with varying-speed 
motors, it cannot be mounted inside the controller, but 
must be mounted separately. 

Single-phase motors of the split-phase type are made 
in capacities of 1 hp. and smaller and are connected to 





























FIGS. 3 TO 6 A NUMBER OF STARTERS FOR VARIOUS TYPES OF MOTORS 
Fig 3—Internal view of squirrel-cage motor starter. Fig. 4—Starter for round rotor induction motor Fig. 5—Drum controller for 
varying speed of wound rotor motor Fig. 6—Magnetic starter; starts small squirrel-cage induction motors from a remote point 


construction, but the controllers differ slightly. For 
constant-speed service it is generally not necessary to 
reverse the motor. The motors are commonly employed 
where the starting torque is heavy, but may be used 
in a few cases where the starting torque is light, but line 
conditions necessitate low starting current. The motor 


full line voltage by a knife switch or snap switch. 
Repulsion-induction type motors are also connected 
to full line voltage; but where it is desired to reduce 
the starting current (sacrificing starting torque), a 
rheostat similar to that for direct-current motors is 
installed. Where repulsion-type motors are used, they 
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are started by applying full-load voltage on the smaller 
sizes, or a rheostat similar to that for direct-current 
motors is employed to reduce starting current. 
Automatic controllers of the magnetic type, similar 
to those discussed under direct-current controllers, have 
also been developed for use with alternating-current 
motors. The same advantages as outlined for the 
direct-current controllers hold. For starting squirrel- 
cage motors, up to 5 hp. inclusive, from a remote 
point a magnetic switch, Fig. 6, is selected. For 
example, by a starter of this kind, a 5-hp. motor oper- 
ating a compressor or pump can be started automati- 
cally when the pressure in the storage tank drops below 
a desired normal. The operation of the starter is auto- 
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should specify whether low voltage protection or low 
voltage release is desired. These controllers can be 
supplied with either. 

To meet the various service requirements encountered 
in industrial applications two different forms of resist- 
ors are employed—tubes and grids. The selection of each 
depends upon the amount of current handled, the 
amount of resistance required and also upon whether 
the resistor is required for starting duty, intermittent 
duty or continuous duty. Tube resistance, which con- 
sists of resistance wire wound on porcelain or iron tubes, 
Fig. 10, are usually employed for starting duty up to 
approximately 15 hp. Grids, also shown in Fig. 10, are 
suitable for starting motors of larger capacity. For 



































FIGS. 8 TO 10 MAGNETIC CONTROLLERS 
Fig. 8—Magnetic controller for starting squirrel-cage induction motor Fig. 9—Magnetic revers:cg¢-controller for starting or 
varying speed of wound rotor motor. Fig. 10—Rear view of control panel, showing tube and grid resistors 


matically controlled by a gage-type pressure regulator, 
Fig. 7. Larger motors are first impressed with low 
voltage from transformers or are connected to the line 
through resistance, so that in either case the starting 
current is reduced. When the motor has accelerated to 
the point where the starting current has decreased suffi- 
ciently, the motor is then connected directly to the line. 

Rheostatic starters can be purchased at lower prices 
than those having transformers for producing reduced 
voltage for starting; but the latter are better for most 
installations, because it is possible to obtain a starting 
current through the motor four or five times the normal 
running current, while taking only two to three times 
the normal current from the line. With a rheostatic 
starter the current is the same in both motor and line. 
Fig. 8 shows an automatic starter for squirrel-cage 
motors; the transformers are mounted on the back of 
the panel. 

For controlling wound rotor motors a controller of the 
construction seen in Fig. 9 is used. The illustration 
shows a reversing controller. The two large contactors 
at the left control] the direction of rotation. The other 
contactors are for accelerating the motor by cutting out 
the resistance in the rotor circuits. 

The possible failure of power makes it essential to 
provide protection to both operators and machines 
againist return of power. As was explained under the 
discussion of direct-current controllers, purchasers 


intermittnet duty to vary the speed of motors, tubes are 


used to approximately 7 to 10 hp. and for continuous 


duty to 5 hp., grids being chosen for larger sizes. In 
general, tube resistors are adapted to equipments 
requiring comparatively high ohmic resistance with 


small current-carrying capacity, whereas grids prove 
most economical where the current capacity exceeds 
15 amp. continuous duty. 

To summarize, the trend of the control of apparatus 
is toward safety first, and in specifying electric equip- 
ments for operating machinery in industrial establish- 
ments too much stress cannot be laid on the importance 
of selecting the proper control equipment therefor. 
The likelihood of obtaining all possible advantages from 
electric drive depends largely on whether or not the 
proper controller has been selected. 


Some Press-Tool Pointers 


By HERMAN F. SALOMON 


I believe that there exists no greater diversity of 
opinion regarding the design of equipment than is to 
be found in shops that operate presses. During my 
experience I have encountered much equipment that was 
altogether too expensive, because it was not designed 
with an idea of being universal and for that reason was, 
to me, impractical. 
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It will be my object in the following to show what I 
believe to be the best practice in blanking, drawing and 
double-action equipment. 

In Fig. 1 is shown a die for drawing shells, first 
operation. The recess in the upper side is made to 
the proper size for the blank. It need not be the full 
depth of the thickness of the stock, but merely enough 
to catch and center it. Dimension A is the length of 
the ironing surface. This will differ somewhat, accord- 
ing to the thickness of the stock, but need never be over 
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FIGS. 1 TO 7. DETAILS OF DIE, PUNCH AND HOLDERS 
Fig. 1—Correct curve Fig. 2—Incorrect curve Fig. 3—Die 
holder with die in place Fig. 4—Drawing punch. Fig. 5—Fix- 
ture for turning and grinding punches Fig. 6—Punch holder 
Fig 7 Double-action die and holder 


In machining, bore out the 
giving 


| in. for stock up to ,', in. 
die about 0.015 in. smaller than the finished size, 
it an even curve as in Fig. 1 

Fig. 2 shows the wrong curve in drawing dies; this 
has a great tendency to stretch and thin the stock. At 
point B, Fig. 1, the die should measure what it will 
when finished, leaving the ironing surface to be finished 
after hardening, by grinding. The curve can be finished 
in the lathe with a three-cornered scraper, then polished 
with a carborundum pencil and kerosene, and finally 
with fine emery cloth and oil. The quality of work 
turned out and the life of the die depend a great deal 
on the curve and its finish. 

The die blanks can all be turned in a turret lathe. It 
is then only necessary for the toolmaker to true up 
the blank, bore out the die and polish. 

About three sizes of die blanks will be found enough 
for the average run of work. This necessitates only 
three different sizes of die holders, and I believe the 
one shown in Fig. 3 will be found about as handy and 
inexpensive as could be desired. It is made of cast iron, 
bored out a sliding fit for the die blanks, and two holes 
tapped on opposite sides for capscrews, which draw 
down on the straps and hold the die in place. The 
ears on the holder provide means for keeping the die 
holder on the bolster plate. When it is necessary to 
change dies, loosen the straps, lift out the die, slip in 
another, and the job is again ready to run. 

Drawing punches are another interesting feature of 
press-tool equipment. The one shown in Fig. 4 will be 
found economical from every standpoint. 
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First decide upon the necessary sizes for the threaded 
end. Let us say ;; in., 8 in., § in. These can be turned 
in the turret lathe, then cut off to the proper length 
for the punch. When it is desired to make up a set of 
punches, these pieces can be given to the toolmaker 
along with a suitable holder to strap on the faceplate. 
One of the small cast-iron die holders with hardened- 
steel plug in the cen'er makes a good one (see Fig. 5). 
It is then a simple matter to true up the holder and 
turn as many punches as desired with one setting. 
Drawing punches should be ground slightly tapering, 
so that the work will strip more readily when withdraw- 
ing the punch. 

Fig. 6 shows the punch holder, which needs little 
explanation. When changing punches, fasten a dog onto 
the punch; a few blows with a hammer on the dog will 
loosen or tighten the punch. The punch holder should 
be hardened and ground all over. 

I prefer the two-piece double-action dies, Fig. 7, 
which shows the dies in the holder with the retaining 
ring in place. They are self-centering throughout. The 
chief features in their favor are that when one-half 
breaks or wears out it can be replaced, and the die 
is as good as new. When experimenting with a new 
job either half can be ground larger and “doctored up” 
to get the desired result, something quite impossible 
with a one-piece die. 

After a drawing die has run awhile, it will be quite 
likely to allow the work to come back with the punch. 
This is because the lower edge has become rounded. To 
remedy this, grind the under side by holding both edges 
of the hole against the circumference of an emery wheel, 
which will make it slightly cup shaped and give it a 
sharp edge to strip the work. 


Ring Gage for Large Threaded Pipe 
By ADOLPH STARR 


of the ring gage shown is close-grained 
The steel pieces, or inserts, are made of 
fitted in place as shown, after which the 
The pieces are then 
in oil and put back 


The 
cast iron. 
Ketos steel, 
thread is cut to a master gage. 
marked, removed and hardened 
in their respective places. 

The master gage is fitted a little tight before the 
hardened, so that they can be lapped in 
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tING GAGE 


place after the gage is put together. When the gage 
wears, a piece of tin foil can be placed under the insert 
and the gage lapped to the master again. The corners 
at A and B are cut away so the inserts will clean off 
any dirt or chips that may be on the piece being gaged. 
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Graphical Solution for Circular 
Forming Tools 
BY G. 

The purpose of this article is to describe and illus- 
trate a graphical method whereby the various cutting 
diameters of circular forming tools of the type used on 
automatic screw machines, may be obtained quickly and 
accurately. In Fig. 1 is shown the type of tool that is 
under consideration. A is the step cut in the work, 
B the distance between center lines of the work and 
the tool, R the outside radius of the tool, r the required 
radius of the tool corresponding to the step A. 

From Fig. 1 the following relations are evident: 
Ww V R* — B’, Y = W —A, or Y |) R’ — B’ 
—Aandr= ) Y’ + B*. Substituting the value for 
Y* in the last equation, the value for r becomes r 


| R’ + A*’— 2A Vv R — B*. This is the type of 
equation that must be solved to obtain each cutting 
diameter of the tool. The solution of this equation is 
a long and tedious process and one in which it is very 
easy to make an error, and the work is not materially 
shortened by the use of tables of squares. Some means 
to reduce the time and labor required for the calculation 
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of these tools is therefore where many of 
them must be designed. 
There are two methods whereby this may 


graphically. 


necessary 


be accom- 
plished—by the compilation of tables, or 
Tables, in order to be serviceable, ought to give the 
0.001 in. in The 

compiiation of such 


diameters for differences of steps. 
represents 


of 


consumes 


tables 


great deal work 


and much 


« time, and the chances 


for error are great. 
When finished, these 
tables do not entire- 





ly eliminate calcula- 


TOOL 


TYPE OF 


tion, because diam 
eters corresponding to steps given to four decimal places 
must be obtained interpolation. The foregoing 
faults are not present in the graphical method. 

It will be found that within the range of the steps 
used on the ordinary forming tools the equation for 
the diameter will represent a series of straight lines 
when plotted. Hence, it is evident that comparatively 
few points need be calculated for any one machine. The 
time required for the production of one of these charts 


by 
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is therefore small, and in a plant having many auto- 
matics of different sizes and makes a series of charts 
covering all the machines can be prepared in a short 
time. The charts when completed will be accurate 
enough for all practical purposes and will eliminate 
all interpolation, which is necessary in the ordinary 
form of table. 

Charts, Figs. 2 to 4, are given for the following 
3rown & Sharpe, 1!- and 2-in. 
The use of these charts 


machines: No. 0 
Cleveland and No. 53 Acme. 
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of the sections can be run slightly into the adjacent 
quadrant. Due to this method of plotting, it is evident 
that the horizontal scale changes with the limits at 
the ends of the curves. To indicate this, the figures 
0.1, 0.2, 0.3, 0.4 and so on, have been placed under 
the left-hand zero of the charts. This shows that the 
units and tens order must be read under the zeros of 
the horizontal scale, and the hundreds, thousands and 
ten-thousands places read on the scale proper. For 
instance, the figures 0.0523, 0.1523, 0.2523, all represent 





F 
EEE a ne - Tort 
. | | | | i 
T T , t T | 

\ | 
; ; ; 


| 

















~ Bl Bu 
} 
a | S 
2 } 
S ] 
a w i ~ 
t 
5. < 
é 
< ” 
R 
N 
“ é + 46 
e 
e, > u 
s 
Lo } ° 
<a } 
c 
c 5 $e 5 
8 | | 
~~ = t = 
cow ws 
t 
8 4 pant 4 
> ~~ 
B } 
8 y ] ws 
$ | 
- i 
fe" + ‘ys 
8, } 
~~ << | oe 
~ t 
~ 
» ; - 
& } 
© 2 + 2° 
; } 
| 
] | 
+ > 
| 
| 
ae ae ae + 
i O.06)E 
+ 
0 8 
0! F 
Oe 40.0250 D=2.7000 A-0.0750 D*26000 
Os A-0.1752 D-2.4000 
0.4fead First Figure of Step-off here A:0.2754 D-22000 
05 A-0.3756 D= 2.0000 
06 A’0.4758 D- 1.80 
QT 40.5760 D« 16 
406763 D: 1.4000 
& 0.7769 D> 1.2000 
FIG. 3 CHART FOR CLEVELAND MACHINES 


is not necessarily limited to the particular machine 
given. They will serve for any tools whose outside 
diameters and distances between center lines agree with 
those on the charts, and they provide a means of find- 
ing the step corresponding to a given diameter of the 
cutting edge. 

An explanation of the construction and use of the 
charts follows: The method adopted in plotting is 
that of breaking the curve into sections and defining 
the limits of each section. The entire curve can thus 
be confined in a single quadrant, or if convenient some 


the same point on the horizontal scale. Those parts 
of the curves which are continued into the next quad- 
rant must be read in connection with the horizontal 
scale in that quadrant. 

The following definitions will aid in understanding 
the charts: Step-offs (designated on the charts by the 
letter A) are the distances from the outermost cutting 
edge of the tool to other cutting edges back of it, meas- 
ured on a line with the center line of the work. The 
step-offs are determined from the steps to be cut in the 


work. Diameters of steps (designated on the charts by 
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the letter D) are the diameters of the circles corre- 
sponding to the steps or cutting edges of the tool. 
Step-offs are plotted on the horizontal, and diameters of 
steps on the vertical, axis of the charts. 

The total extent on the horizontal and vertical axes 
of the charts is one-tenth. This length is divided into 
10 main parts, each representing one one-hundredth. 
Each main division is subdivided into 20 parts, so that 
each small division represents 0.0005, or each two small 


divisions is one-thousandth.’ The latter can be sub- 
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The method of finding the diameter of step for a 
given step-off is as follows: Select the curve on the 
chart between whose limits of step-offs the given step- 
off lies. Read the given value of A on the horizontal 
scale. Follow this value vertically to where it intersects 
the chosen curve and read the corresponding figures on 
the vertical scale. Prefix to the figures taken from the 
vertical scale the first two figures for D at the lower 
The result is the diameter of 
Solving two examples 
the 


end of the chosen curve. 
the step for the given step-off 


will make clear 
manner of-using the 
charts: 1. Find the 


diameter of step fora 











Prefix figures for D at bottom of each fine to figures read trom this sca 














0.0965-in. step-off on 
the No. 53 Acme. 
2. Find the diameter 
of step for a 0.6231- 
in. step-off on the 2- 
in. Cleveland. Taking 
the first example, 
0.0965 lies on the 
curve whose’ upper 
limit is A 0.0880, 
D = 2.2000, and 
whose limit is A == 
0.1384, D 2.1000. 
Read 0.0965 on the 
horizontal scale as 
follows: Read _ the 
zero to the left, as 


indicated by the note 
on the chart; the 9 
under the heavy line 
so marked; the 6, 
twelve light divisions 
to the right of the 
9, and the 5 one more 
division to the right. 
This last line repre- 
sents the step 0.0965. 
Follow this line vert- 
ically to where it cuts 
the chosen curve and 
read the figures 832 





from the vertical 
scale. Prefix 2.1, as 
given for D at the 
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FIG. 4 CHART FOR NO. 53 ACME 


divided again by estimation, thus allowing the step-offs 
and diameters of steps to be read to the fourth decimal 
place very closely. 

From the nature of the scales it is evident that only 
the hundredth, thousandth and ten-thousandth decimal 
places can be read directly from them, the preceding 
figures being obtained from the limits given at the ex- 
tremities of each curve as can be seen by careful ex- 
amination of them. 


I1pue to a 4 to 1 reduction in printing, only one-quarter of the 
number of subdivisions referred to above appear in the cuts 





lower end of the curve 
and the desired diam- 
eter of the step-off is 
2.1832 (by calcula- 
tion this is 2.183164). 
By the same process 
as above, the diameter of step in the second example is 
found from the chart to be 1.5061 and by calculation 


1.506152. 
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A most valuable bibliography pertaining to a matter 
of common interest is a compilation of titles of books, 
technical articles and patent titles covering submarines 
and torpedo construction and operations. It has been 
compiled by David B. Rushmore, of the General Elec- 
tric Co., assisted by William H. Lanman and Eric A. 
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How To Avoid Cracks in Hardening 
By DONALD A. HAMPSON 


In these days of scientific heat treatment and the 
complete equipment available for this kind of work, the 
success of any hardening proposition in quantities can 
be guaranteed before the fuel is turned on. But what 
of the small plant that has no money for equipment— 
the machine shop of a manufacturing establishment or 
the country blacksmith shop, perhaps? The men in 
these places are called upon to harden one or a few pieces 
of a kind and are expected to produce results. The 
term “harden” is here applied to carbon-steeltool- 
steel—parts that normally are hardened first and then 
tempered. The class of shops mentioned usually boasts 
the equipment of the country blacksmith—that is, forge, 
anvil, tongs and tub of water—and is expected to do 
work on some very important parts. When an especially 
“tricky” piece is to be hardened, the job is given to 
one man who has been successful with such work, often 
the “old hardener” who scoffed at science but got away 
with it just the same. 

Practically all of these men who could be bought have 
been attracted by the high wages paid in various cen- 
ters, and the new generation that has taken their places 
is struggling with that bugbear of the hardener—the 
crack. Now, the design of some pieces is such that they 
can not be hardened under any circumstances without 
cracking, and then there are poor steels and steels too 
high in carbon for most purposes. Nevertheless, the 
average job can be hardened without loss if a few sim- 
ple precautions are taken. In fact a loss of from 5 to 
10 per cent. will be large. 

UsE ONE BRAND OF STEEL 


To avoid losses in hardening, begin in the shop by 
selecting a good brand of steel and sticking to it for all 
work—taps and reamers, punches and dies, cutters, etc. 
Except on special production work, the advantage of a 
certain-purpose steel does not offset the advantage of 
knowing how to harden a steel only slightly inferior 
to it. Pieces are sometimes spoiled by too many heats 
or overheats in trying to harden a decarbonized por- 
tion; annealed tool steel should have a cut ,, in. deep 
taken off over all of the skin surface to insure reaching 
metal of a proper quality. 

The unwritten law of hardening is “to heat the steel 
to only the lowest temperature at which it will harden 
in water,” which is but half stated in the direction, 
“Don’t burn it.” And the corollary is, “Always heat 
slowly.” The lowest hardening temperature is at the 
point of decalescence, or temperature at which the steel 
loses its magnetism. It may be determined by experi- 
ment and experience; and by bringing the reddening 
steel near a suspended magnet in a sort of “heat-and- 
try” process. Every shop man knows that steel will 
harden at a cherry red; but as the definition and the 
shade of that color have not yet been universally settled, 
it is only an approximate guide and not to be rigidly 
followed. A man put to work at a forge out of doors 





or in too bright a light will invariably overheat tools 
until he gets accustomed to hardening them at what 
appears to be a dull red or black. 

Exposure to the air is known to be productive of 
checked surfaces and cracks, and to avoid this, work- 
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men often bury the parts deep in the fire with the blast 
on. This is a mistake, for in so doing the parts are 
brought in direct contact with the air of the blast, 
which does more damage to the steel than the outside 
air. If the blast strikes the steel at all, it should be 
before a red heat is reached. It is far better to rush 
the work at the beginning than at the end, and the 
lesser evil of the two is to use the blast to bring the 
work up to a black heat and then cut it off entirely, 
leaving the heat of the fire to “soak” slowly through 
the work. The thin sections of parts made up of light 
and heavy portions will rarely be overheated if this 
method is religiously followed. Other ways of avoid- 
ing the ill effects of air (not the outside air) are to 
put the piece or pieces being hardened in a tube or 
piece of pipe or other metal receptacle laid in the fire; 
such receptacles have a further value because their 
interiors and the work therein heat more slowly than 
their exterior surfaces. 


THE QUENCHING BATH 


The quenching bath that we are considering is a tub 
of water standing by the forge. A pail of fish oil or 
other animal oil is apt to be found alongside the tub 
for work that is to be oil-hardened. Running water 
and brine are likely to prove more of a hindrance than 
a help to the average hardener doing general work. 
The greatest safeguard against cracks is the use of 
warm water as a bath, and a pail or can for this should 
be kept on hand. Only clean water should be used, and 
this should be heated to a temperature as hot as the 
hand will bear. Then when an expensive die is brought 
in to be hardened, let the warm water be the last link 
in the chain of steps, simple and inexpensive, that will 
bring it out of the bath guaranteed hard and without 
a crack. Water almost up to the boiling point will 
harden steel as well as and far more safely than cold 
water. 

Hardened pieces should have their temper “drawn” 
as soon as possible, to anticipate any cracks that may 
develop after cooling as the steel finally settles itself and 
to release strains. When this cannot be done and some 
hours may elapse before drawing, it is a good plan to 
withdraw the work from the bath soon after the “boil- 
ing” ceases, or before it has cooled to the temperature 
of the bath. A sure way of doing this is to put the 
other hand in the water and, by cautiously feeling, de- 
termine the highest heat at which the work may be held 
in the hand and withdrawing it at that heat. Work so 
taken out may stand for any length of time before 
tempering. This is also a safe way of avoiding harden- 
ing cracks if the work is dipped iff cold water. 


WoRK WITH MANY HOLES 


A solid piece of steel is easier to harden safely than 
one with many holes and recesses in it. Indeed, it is 
on pieces of the latter sort that most hardeners have 
trouble. This trouble may be overcome in a majority 
of cases by the simple expedient of filling the holes with 
asbestos cement. This is mixed in smali quantities with 
water and the stiff mixture pressed into holes and deep 
recesses. it will stay in place during the hardening - 
process and is easily removed afterward. For some 
parts, such as, for instance, drill bushings, which re- 
quire a glass-hard interior, this treatment will not do. 
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Locomotive Piston ano 
Crosshead Work = =~ 


> By Frank A. Stanley (— Fe | 











SYNOPSIS — Some 
crosshead and guides, as handled in the Southern 
Pacific division shops at Sparks, Nev., are illus- 
trated in the following article. 


operations on pistons, 





VIEW in a corner of the shop devoted to lathe and 

boring-mill work, Fig. 1, shows one of the vertical 

boring machines set up for turning and boring 
piston heads. This illustration also indicates clearly the 
arrangement of motor drives for various machines and 
certain equipment in the line of cranes, hoists, etc., 
for facilitating the handling of work in and out of the 
tools. The photo- 
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The wrench for tightening the nut is shown in front 
of the blocks. With its long pipe handle it enables 
the mechanics to apply as much force as necessary to 
screw the nut up dead tight. A cotter pin is put 
through nut and rod end after the nut is fast in place, 
to keep it from jarring free and turning back upon 
its thread. 

Fig. 3 shows the assembled piston and rod in the 
lathe for the finishing of certain surfaces on the piston 
head. The work is mounted on centers, the purpose of 
the chuck being to rotate the work through the medium 
of the cross-key, which is placed through the tapered 
end of the rod so that of the key comes 
in contact with one of the chuck jaws and thus acts 


one side 


as a dog for driv- 








graph reproduced 





in Fig. 2 shows 
the method of as- 
sembling the pis- 


ton on its rod. 
Here the rod is 
secured in hori- 


zontal position in 
a pair of V-blocks 
mounted upon 
wooden blocks 
on the shop floor, 
a pair of stiff 
straps across the 
top of the rod 
effectually pre- 
venting it from 
turning while the 
piston is being 
secured in place. 
The end of the rod 











ing. The cross 
head in Fig. 4 is 
represented in 


position on the 
table of the hori- 
zontal boring ma- 
chineforthe 
taper reaming of 
the wristpin hole. 
The 


rests 


crosshead 
upon the 
machine table, 
but is securely 
strapped against 
parallels held to 
the upright face 
of an angle plate. 
The body of the 
pin, as shown by 
Fig. 5, is 4 in. in 
diameter, and the 























is threaded for 
the nut shown ly- 
ing upon the 
edge of the piston, and the thread is thoroughly coated 
with white lead before the nut is run into place. The 
piston and rod end are snugly fitted together; and 
when the nut is run on and drawn up tight, the pis- 
ton is held securely against liability of coming loose. 


FIG. 1. VERTICAL BORING 


MILLS SET UP ON LOCOMOTIVE 


taper portion is | 
in. taper in 5 in., 
or 0.6 in. per foot. 
The body of the crosshead is of cast steel, and the 
bearing surfaces for the guides are babbitted in the 
manner indicated—that is, the babbitt is poured into 
12 dovetailed seats formed in sides and bottom of 


the bearing surfaces, the relative areas of babbitt and 


PISTONS 
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FIG. 3 PISTON CHUCKED IN LATHE FOR FINAL CUT FIG. 2 ASSEMBLING THE PISTON TO ITS ROD 


casting forming the bearing being clearly illustrated. This taper key is locked endwise by a No. 4 taper pin. 
The piston rod, as will be seen, is connected to the The drawings show all these features and others 
crosshead by taper fit and held further by the large of interest. Fig. 6 shows the crosshead assembled 
















































































FIG. 4 TAPER-REAMING CROSSHEADS FIG. 6 RIGGING FOR PLANING SHOE SEATS 


flat taper key shown in the detail in Fig. 5. The with the piston rod and piston, ready for the planing 
key measures over the wedge proper 9} in. long and of the bearing surfaces. For this operation the rod is 
is | in. thick. Its taper is ,4, in. in 8 in. (the distance located in a pair of V-blocks formed of angle irons 
through the neck of the crasshead), or ,’, in. per foot. with V-clamps at the top. The angle irons are provided 
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“IGS. 8 AND 9. OPERATIONS IN MACHINING LOCOMOTIVE CROSSHEAD GUIDES NOTICE THE METHOD 
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with aligning tongues at the bottom to fit into the platen 
slots, and this method of locating the work on the 
planer platen assures the planing of the guide bearings 
exactly in line with the piston rod. 





Fig. 7 illustrates the form and dimensions of a 
typical crosshead guide and yoke, and Figs. 8 and 9 
“- ‘4 ao 
| 
os Wee Bit mn, a ms Be oe 
{f~ | | 2 [7] } | } 
yy | 
_—— be } | } 1 | } } = 
4 _—b-S__b4 a4 $4. ~ 4_t-£_}-J a 4 4 
—_ tt crs Ey Ed 
t —_--—— = 
t / ’ 
4) y, 1 I ; 
pe 7 _ 
, Ee) . 7 











MACHINIST 283 
The seats at the ends for yoke and cylinder-head 
connections are formed in the shaper with the guide 
held in the vise in the manner shown in Fig. 8. The 
body of the guide is finished by grinding on the 
chine illustrated in This surface 
grinder with the wheel operating below the table, but 
with the top of its are just passing 


ma- 


Fig. 9. forms a 


— up clear through the upper face of the 


work table. As the wheel wears, the 


species table may be adjusted to maintain 

| the cut on the work; and the depth of 

rT cut is of course varied at any mo- 

ment, as required, by adjustment of 

the table-controlling device. The guide 

\ that is to be ground is drawn back 

and forth across the wheel top by) 

pr means of a handle placed in one of the 
} stud holes at the end of the work 
} | Where a guide comes into the shop 
1 for overhauling, with the working sur- 
| faces pretty badly worn, the first 


operation is to plane it down smooth 
and square. Then it is placed on this 


grinder for finishing. In cases where 


[ : it the guide is not badly worn, it is sent 
4 oe = ant . . ° 
immediately to the grinder for resur 
" facing without preliminary operations 


on the planer. This process of grind- 


ing leaves the guide surface in excel 




















ar lent condition for the operation of 
FIG. 5 DETAILS OF LOCOMOTIVE CROSSHEBAD the crosshead in service, and the 
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FIG. 7. DETAILS OF LOCOMOTIVE CROSSHEAD GUIDES AND GIBS 
show some operations in the machining of the guides. work of grinding is accomplished economically and 


These are of openhearth steel and are 70: in. long, 
or practically 6 ft. from end to end. In section they 


are about 54 x 3? in. 


effectively. 
While considering Fig 9, it may 
call attention to the height of the belt guard at the 


be of interest to 
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rear in the photograph. This guard is for a machine 
with a slanting belt, and the pipe rails forming the 
guard are carried up to a height where it is impossible 
for a workman to bring any part of his body into 
contact with the running belt without deliberate care- 
lessness upon his part. Vertical and sloping belts are 
only too often guarded by rails and inclosures too low 
to form an adequate protection to head and shoulders 
of passing operatives. The systematic manner in 
which all classes of belts and apparatus likely to prove 
more or less dangerous to workmen have been guarded 
in these shops constitutes one of the many important 
features of interest to visitors to the plant. 


Positively Located Drill Jig 

BY 

While reading the American Machinist, I took particu- 
lar notice of the article on page 387, Vol. 46, “Positively 


JOSEPH CALCATERRA 


The suggestions in the article are 
very good, but I think I have a device that is a little 
better and somewhat easier to make and handle. With 
my contrivance a piece with any number of holes may 
be jigged and drilled without any possibility of the jig 
The 


Located Drill Jigs.” 


rotating and becoming dangerous to the operator. 
drawing shows the arrangement. 

A is the jig proper; B is a piece slotted as shown. It 
may be part of the jig or a piece attached to it in any 


Nea 


POSITIVELY LOCATED DRILL . 


manner best adapted to the general shape of the jig, so 
that it lies flat with the jig on the drill table. At C 
is a bolt threaded within the thickness of the piece B 
from the head of the bolt and having a diameter equal 
to the width of the slot, so that the piece can slide in 
any direction around the bolt. 

‘he bolt is screwed into a hole tapped at one end of the 
drill table D. Then the jig can be slid to bring any hole 
into position directly beneath the drill, and the bolt will 
act as a stop and prevent the jig from rotating and 
working loose while drilling. 

The jig can easily be taken from the table for in- 
serting the work and may be dipped in a pail of washing 
The jig is easily positioned and 


soda for cleaning. 


easily handled. 
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Ratios for Gear Trains 
By L. R. Mayo 


On pages 1079 and 1113, Vol. 43, were published 
some tables of change gear combinations with their 
corresponding logarithms, for use in calculating the 
change gears required to give a desired ratio. 

I have found these tables of great value in the gear- 
ing of various special machine tools and have never 
experienced any difficulty in obtaining suffi- 
ciently accurate results within their range. 

However, I have frequently found that the range of 
the ratios obtainable with these tables is not great 
enough to take care of the extra-large and the extra- 
small ratios, and as many machines have change gears 
[ have made up the accom- 


serious 


with as few as 24 teeth, 


rABLE OF RATIOS FOR GEAR TRAINS 
Giving All Ratios fr 100:24 to 100-30 1 30:100 to 24:100 

100:24 0 6197888 29:97 0. 4756263— | 
99.24 0 6154240 26:87 0 4754540—1 
08:24 0 6110149 28:94 0 4740301 l 
97:24 0 6065605 25:84 0 4736607—1 
96:24 0 6020600 27:91 Q. 4723224—! 
100:25 0 6020600 24:81 0 4717262—1 
19:25 0 5976952 29:98 0. 4711719—1 
95:24 0. 5975124 26:88 0 4704906—1 
98:25 0 593286! 28:95 0 4694344—] 
14:24 0 5929167 25:85 0. 4685211 | 
97:25 0 5888317 27:92 0. 4675760—1 
93:24 0 5882717 29:99 0 4667628—! 
100:26 0. 5850267 24:82 0 4663973—1 
96:25 0 5843312 26:89 0 4655833—1 
92:24 0 5835766 28:96 0 4648868— | 
99:26 0 5806619 25:86 0. 4634415—I 
95-25 0 5797836 27:93 0 4628809 ] 
91:24 0. 5788902 29:100 0 4623980—1 
98:26 0. 5762528 24:83 0 4611331—1 
94:25 0 5751879 26:90 0 4607308—1 
90:24 0. 5740313 28:97 0. 4603863— 1 
97:26 0. 5717984 25:87 0. 45842071 
93:25 0 5705429 27:94 0. 4582359—1 
89.24 0 5691788 28:98 0. 4559319—1 
100-27 ) 5686362 26:91 0 4559319-—1 
96:26 ) 5672979 24:84 6. 4559319-—! 
92:25 0 5658478 27:95 0 4536402—1 
99:27 0 5642714 25:88 0 4534573—1 
88-24 0 5642715 28:99 0 4515228—1! 
95:26 0 5627503 26:92 0 4511855—1 
91:25 0 5611014 24:85 0. 4507923—1 
98.27 0 5598623 27:96 0 4490926—1! 
87:24 0 5593081 25:89 0 4485500— 1 
94-26 0 5581546 28:100 0. 4471580—1 
90:25 0 5563025 26:93 0 4464904—-1 
97:27 ) 5554079 24:86 0. 4457127—1 
86:24 0 5542873 27:97 0. 4445921—1 
93:26 0 5535096 25:90 0 4436975—1 
100-28 0 5528420 26:94 0 4418454—1 
89:25 0 5514500 24:87 0 4406919—1 
6:27 0 5509074 27:98 0 4401377—1 
85:24 0 5492077 25:91 0 4388986—1 
12:26 0 5488145 26:95 0. 4372497—-1 
19-28 ) 5484772 27:99 0. 4357286—1 
88-25 0 5465427 24:88 0 4357285—1 
15:27 0 5463598 25:92 0 4341522—i 
1:26 0 5440681 26:96 0. 4327021—1 
18:28 0 5440681 27:100 0 4313638—1 
84:24 0 5440681 24:89 0. 4308212—1 
14:27 : 0 5417641 25:93 0 4294571— 1 
87:25 0 5415793 26:97 0. 4282016—1 
17-28 0 5396137 24:90 0 4259687—1 
90:26 0 5392692 25:94 0. 4248121— 1 
83:24 0 5388669 26:98 0. 4237472—1 
100.29 0 5376020 24:91 0 4211698—1 
93:27 0.5371191 25:95 0 4202164—1 
86:25 0 5365585 26:99 0 4193381—1 
96:28 0 5351132 24:92 0. 4164234—1 
89:26 0 5344167 25:96 0 4156688— 1 
82:24 0 5336027 26:100 0 4149733— | 
99-29 0. 5332372 24:93 0. 4117283—1! 
92:27 0 5324240 25:97 0 4111683—1 
85:25 0 5314789 24:94 0 4070833— |! 
95:28 0 5305656 25:98 0 4067179—| 
88:26 0. 5295094 24:95 0 4024876—1 
98-29 0 5288281 25:99 0. 4023048— 1 
81:24 0 5282738 25:100 0 3979400—|! 
91:27 0 5276776 24:96 0. 3979400— | 
84:25 0 5263393 24:97 0 3934395—I1 
94-28 0. 5259699 24:98 0 3889851—1 
87:26 0 5245460 24.99 0. 3845760—1 
97.29 ) 5243737 24.100 0. 3802112—1 


panying extension of those tables, giving the ratios 
which are larger and smaller than the ones previously 
published in the American Machinist. : 

This increases the maximum ratio obtainable, when 
using four gears in the usual way, from 10.645 4+ :1 
to 16.5: 1, and will perhaps be of interest to those who 
have used the original tables. 
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SYNOPSIS —A continued description of the 
panoramic sight, the disassembled units of the 
headpiece, body and elbow groups and the meth- 
ods, jigs, tools and fixtures used in their manu- 
facture. A number of the small component parts 
are of particular interest. 





HE rotating-head parts illustrated in Fig. 7 com- 
prise the headpiece group. The prism holder upon 
which the worm segment is cut is shown removed 
from the headpiece in Fig. 9. The stop rings F, Fig. 7, 

















FIG. 7 ROTATING-HEAD GROUP 

A, elevation index. B, support retaining ring Cc, elevation- 
index support D, elevation worm-ball cap Ek, elevation worm- 
ball socket F, stop ring. G, stop ring with holes H, elevation 


micrometer I, elevation worm. J, worm-plunger spring retainer 
K, elevation worm plunger. L, worm-plunger spring. M. prism- 
nolder cover. N, prism support (back) ©, prism holder P, 
prism spring. Q, prism support (front) R, prism support (bot- 


rotating-head cover T, open sight U, rotating-head 


rotating head W, tongue for take-up 


tom) S, 
prism i? 
‘control the length of travel of the worm 7 on the worm 
segment A, Fig. 13, which is cut in the prism holder. 
Each ring has a small tongue W, Fig. 7, the edge of 
which engages, at each revolution of the wormshaft, 
with the edge of the tongue on the adjacent ring. Each 
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ring is thus engaged in its turn at each revolution of th« 


wormshaft until six revolutions have been made, six 


revolutions of the worm being necessary to complete the 
distance to be traveled by the worm along the worm 


segment designated as A in the illustration, Fig. 13. 





= 7 























FIG. 9 HOOD DETAILS 
\, throw-out lever B, movable index plate (*, elongated cleat 
ance throw-out slot 1), side bearing for EK Kk, movablk teel 
slide bearing for throw-out F, micrometer index (, retainer 
washer H, azimuth micrometer J locking spring K ball 
socket L, ball cap M, locking plate 
The circumference of the azimuth circle C, Fig. 11, 


is divided into 64 equal divisions. One complete turn of 
the worm 7, Fig. 7, moves the rotating head and its 
prism through one of these divisions on the azimuth 
scale, or ¢y of a circle. The front end of the worm- 
shaft carries the worm index, which is graduated into 
100 equal parts. One of these subdivisions equals 

of a division of the main scale or marks a movement of 
the rotating head and its prism through of a 
circle. An angular movement of the line of sight through 
‘vo of a circle practically corresponds to a lateral dis- 
placement of j;sve of the range. Each subdivision is 
called a millieme, or mil, and is considered as a point 
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equal to ivsy of the range. The same ratio is held by 
the graduation on the elevation scale on the rotating 
head, which is in units of 100 mils each, and those on 
the elevation micrometer H, Fig. 7, which are in units 
of one mil each, a complete turn of the elevation microm- 
eter worm equaling one division on the elevation scale. 

The azimuth micrometer knob H, Fig. 9, shows grad- 
uated lines with engraved figures for reading both ways 
from zero. When readings are taken, the right-hand 
deflection movement of the azimuth circle is read on the 




















WORM DETAILS AND THEIR RELATION TO 
THE HOOD 
A, throw-out plunger B, micrometer 
eccentric. D, slitted end for micrometer index. 
F, azimuth wormshaft 


FIG. 10. 


index. C, throw-out 
E, throw-out lever 


azimuth micrometer knob, the engraved figures of which 
are filled in with Japan black. The figures for the left- 
hand deflection are filled with red. The right- and left- 
hand letters on the micrometer index F are made the 
same way. 

When either the azimuth or the elevation micrometer 
dials show a backlash error exceeding one mil at any 
point the errors in graduation or in machining the worm 
and gears must be corrected so that the error will show 
within a tolerance of plus or minus one mil. 

Assembled and sectional illustrations of the parts are 
presented in Fig. 8, which also shows a simple diagram 
of the light rays entering the headpiece. In this figure 
the numbers 18 and 19 are the upper and lower rays 
respectively. The axis or central ray is shown between 
them. The prisms 12, 45 and 66 are made from optical 
glass, highly polished and transparent, the reflecting 
surfaces of each prism forming an angle with each 
other. Rays of light can be bent easily by sending them 
at an angle through the surface of some other medium 
of greater density than air. The greater the angle at 
which the ray strikes the denser medium the more it is 
bent. The ray, on entering, is bent in toward the per- 
pendicular, and in leaving is bent away. In the preced- 
ing article a short description has been given of the 
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ray’s passage through the instrument. No appreciable 
loss in power of the light ray is occasioned by its pass- 
age through the prisms, but in its passage through the 
lenses there is slight loss. The power of the lens it- 
self is its greater or less capacity to bend or deviate 
the rays that pass through it. 
LENS ADJUSTMENTS 

In the sectional view, Fig. 8, the adjustable objective- 
lens cell 51 is assembled to the elbow at the proper focal 
distance and kept securely in position by small retaining 
The reticule-lens cell the reticule 
lens, which is made of plate glass, upon which crosslines 
The process of seating this lens in 


screws. 56 carries 
have been etched. 
its cell, or collimating the reticule, will be described in 
detail later. The collimating of the reticule lens is an 
assembling operation during which the lens cell is re- 
bored on a false plug in a bench lathe until the desired 
focal depth is secured. This is determined by observing 
the etched lines on the reticule lens, which is assembled 
temporarily in the eyepiece, through a collimating tele- 
scope and boring the lens cell to the depth required to 
bring the crosslines on the lens to clear and sharp defi- 
nition. The lens is then cemented and sealed in its 
shell by burnishing. 

The objective lens 50, Fig. 8, the field lens 57 and the 
eye lens 58 are achromatic lenses—that is, 
color. Each of these lenses is made in two parts, one 
of crown glass and one of flint glass, cemented to- 
gether. This construction eliminates the color 


devoid of 


rays, 
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FIG. 11 PROMINENT COMPONENTS OF THE BODY GROUP 
A, spring tension plate for holding azimuth circle against 
bearings. B, pinion-shaft holes (¢, azimuth circle D, T-lug and 
shank. EK, clearance holes for dowel pins EF, rotating-prism 
holder G, revolving prism H, double pinion and pinion shaft 
I, supporting sleeve J, azimuth-circle support K, bearing and 


seat for azimuth circle L, thread and seat for hood M, shank 


N, seat for rotating head 

and the process will be described later. Thus uniting 
crown and flint glass so as to refract light without de- 
composing it into its constituent colors gives the quality 
called achromatism, and this lens is achromatic. 

The adjustment of the mechanical axis to the optical 
axis is made before the lenses are cemented together. 
This operation is performed by revolving the lens, held 
upon heated sealing wax attached to a holder in the 
bench lathe, and with the aid of a T-rest and sharpened 
stick pressed against the revolving lens causing the re- 
flected images to appear as if stationary. When this 
condition is obtained, the outside diameter is ground 
true, thus uniting the optical with the mechanical axis. 
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The threaded parts, such as those joining the elbow 
53 and the shank 21, the azimuth-circle support 28 and 
the shank, and the rotating head and the azimuth circle 
46, are so threaded that each part will be in correct 
alignment when screwed into position. Small locating 
marks are placed so as to be easily recognized when it 
becomes necessary to disassemble the parts. Retaining 
screws are inserted to hold the parts in permanent align- 
ment. The shank and the azimuth-circle support are 
permanently doweled in position, as shown in Fig. 8. 
The finished prisms are transparent, highly polished 
and fragile, therefore easily scratched or broken. The 
use of wooden or steel dummy prisms is therefore nec- 
essary during the assembling and fitting operations. It 
is also necessary to scrape all prism bases so that they 
Great care is required in seating 


will be perfectly flat. 
Ex- 


the prisms and in placing the springs and wedges. 
tra pressure of the spring against a prism that is seated 
on a cocked bearing will crack the prism. 

When the final assembly of the rotating-head prism 
is made, two thin round cork pads are attached with 
glue, one to each side of the prism. They act as buffers 
against the side covers that are screwed in the prism 
holder to keep the prism and its supports in position. 

The prism-holding spring 2, Fig. 8, in the rotating 
head is fitted and adjusted so that its pressure is suffi- 
cient to secure the prism in place without causing the 
prism shell to become out of round. 

The hood details, Fig. 9, are grouped to show the 
relative positions of the wormshaft parts when assem- 
bled to the wormshaft. The eccentric throw-out details 
of the wormshaft are in their assembled positions in 
the hood. The detail M is threaded on the outside to 
fit an internal thread cut within the micrometer knob H 
and when screwed into position against the shoulder 
therein, is held in place by a retaining screw. There are 
one hundred 90-deg. ratchet teeth cut upon the face of 

















FIG. 12. ELBOW GROUP AND ASSEMBLED EYEPIECE 

A, objective lens B, wedge, steel C, spring-steel prism 
retainer D>, lower reflecting prism retainer PD, lower reflecting 
prism E, cork protector F, night-illumination shutter. G, reti- 
cule lens with cross-lines H, eyepiece 


the locking plate M near the outside edge, in which the 
teeth of the locking spring J operate. The locking spring 
is riveted to the movable slide #, which carries the 
three parts H, M and J, when the throw-out lever is 
used, and acts as a dustproof and moistureproof cover 
for the worm box. It is tongued to make a sliding fit 
at the sides D. 

The ball socket K is slotted so that, in assembling, it 
can be slipped over the shaft between the worm and the 
ball. The ball cap LZ is threaded on its outside diameter 
and has spanner-wrench holes drilled in the back. When 


assembled in position, it is held in place by a retaining 
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screw. The bearings K and L are fitted snugly to the 
wormshaft ball, which forms the outer bearing from 
which the throw-out mechanism swings. The move- 
ment of the throw-out plunger is arranged so that the 
worm can be entirely disengaged from the azimuth- 
circle wormwheel. 

In Fig. 10 are shown the wormshaft and its relative 
position to the hood. In this view the throw-out mech- 
anism details may also be seen. The throw-out plunger 
A is made with a slotted or elongated hole to allow for 
free movement of the shaft while being disengaged. It 
also has a milled slot in which the eccentric C engages. 

The spring tension plate A, Fig. 11, is made of ger- 


man silver. In the order of assembly the azimuth circle 
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ROTATING-HEAD PRISM HOLDER 


C is placed on the azimuth-circle support J. The ten- 
sion plate is placed on the azimuth-circle, and the hood, 
Fig. 9, is screwed into position. The pressure of the 
azimuth circle against its bearings is regulated by the 
spring tension of the plate, which can be adjusted. 

The bearing surface of the plate follows along the 
upper surface on the lower part of the indented rim at 
N. The under side of the plate has a narrow projecting 
flange that is turned close to the hole and presses against 
the azimuth circle, holding it to position. 

The azimuth circle C, Fig. 11, carries a threaded hub 
with a bearing at N, to which is screwed the rotating 
head. Upon the lower hub, as shown in the sectional 
drawing, Fig. 8, a circular rack is cut, which engages 
with the double pinion H as described. 

The shank 21, Fig. 8, is a steel forging into the bot- 
tom end of which an internal thread is cut to fit the 
threaded hub of the elbow, thus joining the body and 
elbow groups. 

The double pinion H, Fig. 11, is made in two parts 
and forced together. The geared sleeve 7 is threaded 
to receive the adjustable prism holder. This holder is 
slit with four equally spaced slots cut a short distance 
from each end, as shown at F, Fig. 11. In adjusting the 
revolving prism G in the holder F, the upper and lower 
supporting walls of the holder are slightly bent to bring 
the prism into proper position. The surface prepared 
for the base of the prism and the opposite side can 
be slightly filed, a few thousandths generally being suf- 
ficient to correct any error in the setting of the prism. 
When the prism is finally assembled in the holder, it is 
wrapped in one thickness of photographic black paper. 
The prism base is fitted with a bronze block, set in 
placter of paris, in which the holding screw of the prism 
holder F, Fig. 11, fits. 
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The elbow group with eyepiece assembled, Fig. 12, 
shows the method of mounting the lower reflecting 
It is fitted directly to the immovable seats ma- 
chined in the elbow. The prism is held firmly against 
the seats by the spring C, Fig. 12. The bottom of the 
spring has an extended bearing to accommodate the 
taper wedge B when it is entered. The amount of ten- 
sion required to hold the prism in place is regulated 
by the wedge. Unlike the rotating-head prism, the 
holding parts are not assembled into a movable holder, 


prism. 
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put are mounted directly to the machined and scraped 
surfaces prepared in the elbow. The covers shown in 
Fig. 12 are screwed to each side and sealed. 

As previously mentioned, the instrument must not be 
roughly handled during assembling operations. Emery 
cloth, crocus or any other abrasive should never 
used. Dust and dirt are enemies of an instrument of 
this kind and spots of dirt, if permitted to enter, irri- 
tate and distract the user when his mind should be con- 
centrated upon the extremely important work at hand. 


be 


Special Fixtures Used in Making Laundry 
Machinery 


By M. E. 





SYNOPSIS — The fixtures and devices shown 
and described here display considerable mechani- 
cal ingenuity in design and application. 





HE special fixtures shown in the accompanying il- 

lustrations are in use in the Cincinnati shops of 

the American Laundry Machinery Co. and will 
prove of interest, as they can be applied to other lines 
of manufacture. 

The fixture shown at A, Fig. 1, is a circular surface 
plate. It is used to true up a cast-iron wheel, previous 
to placing it on the vertical boring mill, to be turned and 
bored. There are also used in connection with this 
surface plate two faceplates B. In operation one of 
the faceplates is placed on the surface plate so that it 
rests on the row of steel balls, location being made 
by a central stud that enters a hole in the surface 


HOAG 


plate. In this way idle time on the boring mill is cut 
down to a minimum and works no hardship on the 
operator. 

A simple and effective continuous milling fixture for 
studs is shown in Fig. 2. The studs at A are squared 
on the end after threading. Description of the fix- 
ture and cutter arrangement is hardly necessary. At- 
tention is called, however, to the manner of holding the 
studs in the V-grooves B, and to the simple gage C 
used in setting the studs to insure squareness on the 
second cut. The turning of the fixture is 
plished by attaching to the universal joint drive of the 
miller. 

In making power washers for laundry work, a large 
number of perforated brass plates are required, as 
shown in Fig. 3. As the width of these plates and the 
number of holes vary, it was found advisable to make a 
die capable of handling the maximum number of 40 
holes. After punching, these holes have to be em- 


accom- 








FIG. 1 SURFACE 


plate. This makes it very easy for the operator to 
turn it and thus bring all parts of the wheel under 
the surface gage C, which is attached to the edge of the 
plate. Suitable jackscrews and clamping screws en- 
able the workman to locate and clamp the wheel in 
position, after which it is placed on the table of the 
boring mill, located by the central stud, and clamped 
down ready for the machining operations. The work- 
man then gets another wheel ready on the second face- 


PLATE AND TWO FACEPLATES 


CONTINUOUS STUD-MILLING FIXTURE 


FIG. 2 


bossed, and the die for this work is shown in the press, 
Fig. 4, together with the feeding device, which works 
automatically. The clamp A holds the sheet in position. 
One of the strippers was removed from the press in or- 
der to show the general construction of the dies. When 
this die was first put into use, considerable trouble was 
experienced in getting the dies to stand up to the work 
required, and this trouble was overcome by using ma- 


chinery steel pack hardened. The dies shown in the 
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FIGS. 3 TO 5 
Fig. 3—Power-washer cylinder. Fig. 4 


illustration have been in use for over a year and still 
show no signs of failing. 

In making centrifugal driers and extractors, such 
as are used in machine shops for extracting oil from 
steel chips, etc., cast-iron plates, as shown at A, Fig. 
5, are required, faced to a 60-in. radius. With the 
simple fixture illustrated this work is readily accom- 
plished on the vertical boring mill. The fixture B 
is located across the ways of the mill, one tool head 
loosened, and engaged in the slot C by a roller, which 
does not show. The cut is started at the outside of the 
plate; and as the crossfeed carries the tool head for- 
ward, the roller working in the slot C raises the head, 
and a very smooth piece of work is obtained. 

A number of small worm gears A, Fig. 6, are ma- 
chined in the simple fixture shown. Proper locating 
and clamping means hold the blanks in proper relation 
to the hob, which is mounted on the miller arbor. The 
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feed of the blank is obtained through the two gears B, 
the wormwheel C and a worm gear in the base of the 
clamping device. The pitch of the gears B is coarse 
enough so that they come into good mesh before the 
hob starts to cut. All that the operator has to watch 
is the feeding of the table forward the right distance 
to get the proper depth of cut to give the correct tooth 
shape. 

Fig. 7 shows a very ingenious die for cutting, per- 
forating and bending the brass clips A. For this piece 
brass ribbon about { in. wide and ,, in. in thickness 
is fed into the die, which cuts it to length, perforates, 
bends it at four points and ejects it from the dies at 
one operation. Springs hold the side bending dies away 
from the work, and the ejecting device, which is at the 
back of the die, against the work. The proper operation 
and timing of these parts are obtained through the 
three fingers shown on the upper portion of the die. 








WORM-GEAR HOBBING ATTACHMENT 











FIG. 7 DIE FOR MAKING SMALL CHIPS 
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Fig. 8 iilustrates a simple but practical drill jig for 
locating and drilling the cast-iron handles shown at A. 
As these parts are not turned, it is necessary to have the 
hole as nearly central as possible. The cone-shaped 
seats in the bottom of the jig and in the removable 
bushing plug B accomplish this without much care on 
the part of the operator. It will also be noticed that 
this jig is not clamped to the drill table, but is located 
by two pins passing through slots on opposite sides 

















FIG. 8. SIMPLE DRILLING JIG 
of the jig base. This arrangement allows the jig to 
locate itself under the drill and also permits the opera- 
tor to up-end it and drop out the finished piece and the 


borings. 


Templet for Marking Off Flanges 
By JOHN GARDNER, JR. 


On the flanges of valves and fittings it often occurs 
that there is the same number of bolt or stud holes, 
but the pitch circle and outside diameter of the flanges 
vary. Tables I and II give the details of standard 
flanges with eight bolt or stud holes, as the case may 
be. The first table is for American standard low- 
pressure flanged valves and fittings, 
and the second table is for American 
standard extra-heavy flanged valves 
and fittings. A templet for marking 
off these flanges is shown in Figs. 1 
and 2, for eight equally pitched slots. 
One side of the templet, shown in 
Fig. 1, is for marking off the low- 
pressure flanges, and the opposite 
side, shown Fig. 2, is for marking off 
the extra-heavy flanges. The figures 
on the templet carrying two parallel 
lines represent the outside diam- 
eters of the flanges, and the other 
figures the pitch-circle diameters. 
Suppose, for example, a standard 
low-pressure flanged valve is to be 
marked off with a 94-in. pitch-circle diameter; the 
outside diameter of the flange in this case is 
11 in. First, set the lines with 11 in. marked oppo- 
site until they correspond with the outside diameter of 
the flange at all four points. For marking off the holes, 
the small hardened piece, shown in Fig. 3, is used. This 
is checked down, as shown, to fit the slots in the tem- 
plet and to be a nice sliding fit in it. With the sliding 
piece in place, the mark A, Fig. 3, is brought opposite 
the required pitch-circle diameter, in this case 94 in. 
The hole is then marked off either with a scriber or a 
ring punch. 
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The extended end of the sliding piece 1s to serve as 
a finger piece for moving into position in the slot. The 
templet may be clamped to the flange. In the case of a 
low-pressure flange with an 11 -in. pitch-circle diameter, 
the outside diameter of the flange is represented by the 


outside diameter of the templet, this being 134 in. The 
rABLE I AMERICAN STANDARD LOW-PRESSURE FITTINGS 
Diameter of Diameter of Number of Size of 
Flange, In Bolt Circle, In Bolts Bolts, In 
9 7} 8 i 
9% 7} 8 i 
10 8} 8 j 
1 9} 8 j 
12 10} . } 

13 1} 8 : 
rABLE Il. AMERICAN STANDARD EXTRA-HEAVY FITTINGS 
Diameter of Diameter of Number of Size of 
Flange, In Bolt Circle, In Bolts Bolts, In 
8} 6} 5 3 
) 7} s ; 

10 7; 8 ; 

10 8 8 ; 
if gi 8 ; 


hole in the sliding piece is { in. in diameter, giving 
4-in. clearance for {-in. bolts. A similar type of tem- 
plet can be used for flanges with other numbers of 
holes. 


Economizing High-Speed Steel with 

the Electric Butt Welder 

The increased cost of high-speed steel has made it 
necessary to economize in its use in the shop. One way 
to do this is to put a short tip of high-speed steel on a 
carbon-steel shank. Various methods of attaching this 
tip have been attempted, such as brazing, and also weld- 
ing with the oxyacetylene torch. 

The Reo Motor Car Co., Lansing, Mich., is using Win- 
field butt-welding machines for affixing the high-speed 
steel tip to carbon-steel shanks for cutting tools. The 
current required is 4 to 10 volts and 400 to 500 amp., 












ical 


FIG. 3 


FiG.2 
FOR MARKING FLANGES 


TEMPLET 
depending upon the size of the tool section being welded. 
In Fig. 1 is shown a bent turning tool that has been 
made with the electric butt welder. The carbon-steel 
shank A and the high-speed steel tip B are first cut to 
length. For a bent tool this tip is made about 1} in. 
long. On a straight tool the tip is usually about 3 in 
long. A piece of tin is spot welded over the joint of the 
two steel sections to hold them in alignment, as shown 
at C. The tool is then held in the jaws of the butt 
welder, and the two pieces of steel are united. The aver 
age time required to make the butt weld is approxi- 
mately 4 minute. 
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One of the tools as it comes from the machine is illus- 
trated at D. The joint is ground off, as shown, by the 
tool E. The tool may be either bent or left straight, ac- 
cording to requirements. A bent tool may be seen at F. 

At this factory, reamers have been built up in a man- 
ner similar to that described for turning tools. In Fig. 
2 is shown the making of a reamer from the loose shank 
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two pins C sliding in the base casting. At D is showna 
stud over which the work is located while being drilled 
as required. 

The jig is operated by a foot treadle that connects 
with the lever FE. Pressing down raises the plate B, 
which carries the drill bushings, and allows the base 
plug to be put on the stud D with the right hand. When 




















BUILT-UP TURNING TOOL 


and tip to the ground and fluted reamer. For reamers 
the high-speed steel tip is approximately 2 in. long. 

For the annealing operations that follow the dressing 
of the joint and subsequent bending the tools are put 
into an oven at 1600 deg. F., where they remain for ap- 
proximately 6 hours. Then they are placed in lime to cool, 
remaining for from 7 to 10 hours. This process is merely 
a preventative against crystallization and is followed by 
the hardening process. For this operation the tools are 
heated to approximately 2200 deg. F. and are then 
quenched in kerosene or fish oil, being left in the liquid 
for from 3 to 5 hours. 

The tools and reamers made by this process are giving 


satisfaction in service. 


Jig for Drilling Time-Fuse Part 
By DONALD A. BAKER 


The jig illustrated was designed for use with a mul- 
tiple-spindle drill head, for drilling three holes simul- 
taneously in the time-fuse base plug shown at X. The 
base is of cast iron; B is a plate that carries the 
three drill bushings. It is carried and aligned by the 
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AND JIG 


FIG. 2. BUILT-UP REAMER 
the foot treadle is released, the coil springs F' force the 
plate B down on the work and hold it solidly while it is 
being drilled. After the drilling, the foot treadle re- 
leases the work. The operation is very rapid, as the 
base plugs are put into the jig with one hand and taken 
out and put on boards with the other. 


Molybdenite Discovery in New 
South Wales 


The Sydney Daily Sun reports the discovery of a large 
deposit of molybdenite ore near Bathurst, New South 
Wales. A company with capital of $900,000 has been 
registered in New Zealand to exploit the mines. 

The article points out that the ore has been tested by 
drilling and that on every part of the property the de- 
posit has been tapped. It claims that the average molyb- 
denum in the ore is 1.7 per cent. The company plans to 
put up a mill capable of treating 40 tons of ore a day, 
and to use electric drills, which would indicate a possible 
market for American manufacturers who are prepared 
to build and furnish the various types of machinery 
that will be required in carrying on the proposed work. 
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Blueprints from Penciled Tracings 
By WALLACE C. MILLS 


If drawings made with pencil on tracing paper are 
not afterward traced with india ink on tracing cloth, 
the blueprints made from the paper tracings are some- 
times indistinct. In the drafting room of one manu- 
facturing company considerable annoyance was experi- 
enced in this respect after the company had adopted the 
system of making blueprints from tracing paper, on 
account of being rushed for time. There was more 
trouble after the drawings became old and less trans- 
parent. It was considered necessary to go over the 
drawings with pencil and make the lines heavier, but a 
better method was discovered. 

The back of the tracing paper was painted with 
cocoanut oil with an ordinary paint brush, and then 
wiped clean. After this the drawings were hung up 
to. dry. No oil was put on the side of the paper which 








FIG. 1 COMPONENTS OF COPPER ROSE SP 


contained the pencil marks, as it was desired to leave 
this side so that erasures and alterations could be made. 
When treated in this manner the tracing paper was 
much more transparent and very good blueprints were 
produced. 

The effect of the oil treatment is to not only make 
the paper more transparent but to make the pencil lines 
darker. This latter effect may be more imaginary than 
real, however. 
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Forged and Welded Copper Flowers 
By B. BORDEN 


I have noticed from time to time in the American 
Machinist articles on art blacksmithing. Almost all 
of these have related to the forging of flowers from iron. 
A great deal of the work was evidently very well done 
and artistic. I myself have made a number of roses 
and other flowers from iron, but shown herewith is a 
much more difficult job. Owing to the very slight dif- 
ference between the welding and melting points of cop 
per, it requires considerable knack and experience to 
catch the heat and prevent the copper from melting 
and flowing into the fire. The work shown was heated 
in an ordinary blacksmith’s forge and was, with the 
exceptions noted, done with regular blacksmith’s tools. 


I make copper roses as follows: From a piece of 
copper wire which should be ,', or { in. in diameter, | 
forge the number of petals required. | first break 


down the piece as at 
{ 


1, Fig. 1, and then 
spread it on the a: 





| vil with an ordinary 
forging hammer, as 
at B. I cut off the 
rod and draw the 
end down flat, as at 
C. I next place the 
piece on a cup tool 
and with the ball 
peen of a hamme: 
shape it something 
like a spoon, as at D 
After this it is ready 
for welding. I the 
draw a piece like 
from the same rod 
around which I be 
gin to build my rose 
using three or four 
petals for small buds 
| and increasing the 
number to suit the 
size and type of rose 
required, weld- 
ing each set of pet 
als separately. Dur- 
ing the welding op 
eration, care musi 
be taken to have 
sheet asbestos, as 
shown at J, between 
the petals, to pre- 
—o vent them from 
welding where not 

wented. After ail 

the petals are welded, the stem is drawn out. It 
is then held with a pair of small tongs, and the rose 
petals are opened out with a scratch awl. After the 
petals are all loosened one from another and the asbestos 
is picked out, a pair of round-nose pliers that have been 
curved at the end are used to curl and bend the petals 
until the rose suits the fancy of its maker. Roses of 
the Madame Jules Gorlez and Lady Ashtown type re- 
quire about 24 petals each for full-blown roses. In 


RAY AND VASE 
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shaping either of these roses much boldness may be 
used in their treatment, thereby adding to their beauty. 

The leaves are made in about the same way as the 
petals, except that the metal is spread on the corner 
or edge of the anvil to form the rib 
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The edge of the piece to fit the bowl, which was made 
first, is next flanged. The bunch of roses, with the 
stems, is put down through the top part of the vase. 
After the stems are bent to fit as wanted, they are fas- 





through the center of the leaf, like F’. 
The marking of the lateral veins, as 
at G, is then done with a cross-peen 
hammer. In welding the 
sheet asbestos is used between them 


leaves, 


just as in welding the petals of the 
The leaves are then separated 
and at J, with the 
pliers that were used on the roses. 
J are now welded to the 


rose. 
formed as same 
The leaves 
stem of the rose K, and it is ready 
be arranged with as many more as 
are all 


to 


may be desired. The stems 
welded together, and the whole is in 
the The vase 
shown is made as follows: Two cop- 
per disks are cut 6 in. in diameter 
and about ,', in. thick. One of them 
is formed like a bowl, using a ring 
14 in. in diameter and about 24 in. 
The copper is placed on the 


condition for vase. 


deep. 
ring, and with a common ball-peen 
hammer the metal is driven down 
through the ring until it is as deep 
as wanted. It is then taken to the 
anvil, and by working from the in- 
side with the same hammer, all the 
dents are removed. The bowl is next 














filled with melted lead. When the 

lead is cold, the whole of the outside 

of the bowl is gone over with a small ball-peen hammer, 
striking lightly to get the beaded surface at L and M. 
To form the upper piece L, a smaller disk is used and 
worked from the center until it is raised about 1} in. 
Then, after punching a small hole through the center of 
the stock, the piece is smoothed up on the horn of the 


\ 
hh, \ 


will 
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FIGS AND 4 CUP TOOL AND PLIERS 


anvil to get the dents out. The top of the vase is also 
shaped at this time, using a cross-peen hammer to draw 
the stock around the hole until the hole is about an inch 
in diameter. In this way the stock is rolled outward to 


form the top. 


FIG. 2 FINISHED VASE AND SPRAY 


tened with two or three rivets. The top, with the 
roses fastened in, is put on the bowl; and the flanged 
edge of the top is clinched over round it. This finishes 
the job, and it appears as in Fig. 2. 

The only special tools required for this work are a 
cup tool, shown in Fig. 3, for forming the petals, and 
a pair of round-nose pliers, Fig. 4. All the other tools 
are those used in my everyday work and are in every 
The cup tool is of 14-in. square steel; 
The pliers are 


blacksmith shop. 
the cup is about 1% in. in 
8 in. long, and the points are about 14 in. round. 


diameter. 


American-Made Scythes in Russia 


The announcement of the American Steel Export Co., 
of New York, that it is now rushing through an order 
of half a million scythes for the Russian Government 
is of interest. These scythes will be distributed with- 
out charge by the Russian Government to the peasants 
throughout the various zemsky sklads, or representatives 
of the skhods or peasant district assemblies. 

This scythe was made to the particular requirements 
of the Russian mower, or kossar, and is of special and 
distinctive type and manufacturing process. As the 
greatest strain comes on the heel, or portion that is 
fastened to the wooden handle, this section has been 
made extra heavy to stand severe usage and insure 
against breaking off. The blade itself is a piece of 
tempered steel and can be sharpened and resharpened 
until the metal has been used up. 
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Oxyacetylene Welding High-Speed 
Steel to Machine Steel 
By HERBERT V. LUDWICK 

Owing to the high cost of high-speed steel, the prac- 
tice of welding high-speed steel tips to machine-steel 
shanks is of interest to manufacturers. Welding a 
high-speed steel tip to a machine-steel body for cutting 
off tools for automatic machinery has been more or less 
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JIG FOR WELDING HIGH-SPEED STEEL TIP 
TO MACHINE-STEEL BODY 


a difficult problem, owing to the shock the weld has 
to stand from the constant chatter of the stock against 
the tool. 


Take two pieces of high-speed steel A, in. 
by 2 in. long, and grind a }-in. radius on the end of 
each. A rough machine-steel body is milled at both 
ends as illustrated at B. The parts are assembled and 
put in the jig C, which is made from two pieces of 
'x }-in. machine steel D and EF. They are fastened 
with two clamps F,, made of flat steel held by 
g-in. U-bolts G. Wing nuts should be used if at all pos- 
sible, as they are easily and quickly adjusted. 

The reason for using the jig is that when the flame 
of the torch is directed on the places to be welded it 
heats the tips and the body of the blade very quickly 
and causes the steel in the blade to expand before the 
jig has time to get very hot. These two bodies, when 
heated until they run at the weld, are forced together 
by their expansion, resulting in a better weld. 

The work should be removed from the jig quickly 
and placed in powdered lime or bar sand, to prevent 
chilling and the formation of hard brittle spots in the 
weld, which are difficult to machine even after the reg- 
ular annealing process. 


square 


|. or 


Drilling Thin Stock 
By W. C. WINKELMAN 


The article on page 469, Vol. 46, on the drill plate and 
its uses, by Mr. Pusep, is exceedingly helpful, especially 
for correctly locating holes in templets, models, ete. 


when great accuracy is required. Those who have occa- 








DRILL IS GRot {> 


HOW THE 


sion to drill thin stock, however, will find in the following 
paragraphs a suggestion that will certainly overcome 
chattering of the drill after it begins to break through 
the stock; moreover, a round hole is obtained. Nor is 
it necessary to make an expensive drill plate for drilling 
thin sheets. 
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Referring to the illustration, it will be seen that the 
drills are ground in such a manner that the outer edge 
A comes in contact with the stock. The center B, which 
is slightly in advance of the cutting edge of the drill, 
acts as a pilot to locate the drill in the center punc) 
hole and also tends to keep the drill steady while it is 
cutting through the stock. 

Those who have had much experience in drilling thin 
stock with an ordinary twist drill have doubtless seen 
it go spinning round like a pinwheel, at the same time 
They will be surprised to 
is absolutely no need of holding the 
stock while it Again, contrary to the 
usual practice, it is not to drill into a block 
other material in order to support the stock. 


severely cutting their hand. 
know that there 
is being drilled. 
necessary 


or some 


It is really essential, to get the best results, to have no 
support whatever under the drill itself, only some 
means of supporting the stock; for instance, a V-block 


or a flat vise may be used. One of the good features 
of this drill is that very thin stock and even paper can 
be cut with equally satisfactory results and safety. 
‘ a . ~ aus . . , 
Snap Gage with Pivoted Jaw 
By J. A. RAUGH 
Difficulty is often experienced with the ordinary snap 


gage in gaging flat work while planing or grinding down 


to the proper thickness, it being hard to determine just 
how much more is to be taken off. To overcome this 
il uth 
ae fal ann ii MWh. 

at ; i " 

mae” 

HY | Ji i 

a 
SNAP GAGE WITH PIVOTED JAW 

1 have designed a gage with one pivoted jaw. After 


getting accustomed to this style of gage the operator 
the amount of tip about how much more is 
to come off. It will be seen from the illustration that 
the spring and setscrew behind the pivoted jaw are to 
hold it parallel with the solid one. In case of wear it is 
easily readjusted. 


knows by 


Counterboring Stop for 9.2-In. Shells 


By FRANK L. JOHNSON 


Until recently a shop making 9.2-in. shells used a }-in. 
machine screw in a tapped hole at A as a stop to get 
proper depth in the operation of machining the counter- 
being solid, would score and disfigure 
stop illus- 


The screw, 
of the shell. 


bore. 
the face 
trated. 
At B is shown the section of the rear end of the shell, 
which is being machined by a stellite tool C, in the 
toolholder D, which is bolted on the turret EF. The 
roller F is mounted eccentric on the shank G, which is 


I suggested the roller 


set 


housed in the socket D and locked by the pointed set- 
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screw H. The eccentric feature makes the roller ad- 
justable to allow for grinding the tool. 

To set the roller, the tool is run up against the face 
of the shell, and the block gage 7 is placed between 








ROLLER STOP 


THE 
The end of G is 
This idea could be used 


and the shell face. rear 
applying a wrench. 


work. 


roller 


for 


the 
square, 


on a variety of 


A Babbitting Kink 


BY F. T. SCHELL 

Not long ago I was in a shop where a considerable 
amount of babbitting is done. Ordinarily, cardboard 
was cut and fitted around the shaft and backed up with 
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A BABBITTING KINK 


putty or fine clay. This took much time and left a lot 
of metal to be trimmed off after the babbitting work had 
been completed. 

The illustration shows a clamp that proved quite a 
is made from a washer; the legs are 
4x? in., 


time saver. A 
drilled for %-in. 
tapped for -in. 


screws; B is machine steel, 


screws. 
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Machining Adjusting Collars 
By WALTER G. GROOCOCK 


The article on page 230, Vol. 46, by F. P. Terry, on 
the subject of machining adjusting collars, was inter- 
esting to me because some fourteen years ago I made a 
fixture for this work. 

The first principle of production is to cut out all idle 
machine time. Mr. Terry evidently forgot this; we 
find eight work arbors, each of which had to be in- 
dexed separately. In operating this fixture the miller 
would, after having taken one cut, have to withdraw the 
screws, Fig. 2 (reproduced herewith from Fig. 4 of 
the original article), and index each arbor in turn. At the 
same time he must take care that the work (shown in 
Fig. 1) is not moved through more than one position. 
This weuld in the aggregate consume much time. Of 
course, if the operator was smart, he could index the 
first pair of collars and then start milling, doing the 
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PRODUCING IT 


other indexing after cutting had begun. This would, 
however, be a dangerous proceeding, as half of the in- 
dexing screws are on the back side of the fixture. The 
probable result would be scrapping of both work and 
fingers if indexing was attempted during cutting time. 
If I had this work to do, I would, in the light of pre- 
vious experience, design a fixture similar to that de- 
scribed by Mr. Terry but with provision for index- 
ing both lines of arbors simultaneously. A cross-sec- 
tion through such a fixture is shown in Fig. 3. Here A 
is the work, which is secured to the arbors C by means 
of a conical screw through the open top of the work. 
This is not shown, because any sort of expansion ar- 
rangement could be used. Keyed onto each threaded 
work arbor is a small wormwheel W. The bottom ends 
of the arbors are carried in a platform P, which moves 
up or down when indexing takes place. This platform, 
which moves in guides at each end, also carries two 
bearings B, in between which is one long worm of small 
diameter, which meshes with each of the wormwheels on 
the arbors. The end of the jig has a slot up which 
the wormshaft can move. An indexing handle on this 
end makes provision for indexing, by one complete 
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turn, all the arbors. A single thread worm and fourteen 
teeth on the wormwheels will do for the job in question. 

Another point is concerned with the advisability of 
stringing a lot of pieces one behind the other. While 
this is satisfactory for the uninitiated to look at, it is 
frequently not nearly so productive as operating in a 
different manner. For instance, with Mr. Terry’s fix 
ture turned through 90 deg., and with four cutters on 
the machine mandrel, the output would be increased con 
siderably. The idea is shown in the illustration. 

If Mr. Terry adopts these few suggestions he will 
find that his output per day will be nearer to 1000 pieces 
than the 200 he mentioned. 


Graduations on Feed Dials 
ay J. F. 


In reply to the inquiry on page 378, Vol. 46, re- 
garding the graduations on the feed dials of modern ma- 
chine tools, I would like to say that I have had occasion 
to operate lathes with the crossfeed dials graduated 
0.002 in. A great advantage derived on one lathe was 
that for one revolution of the feed screw the 
slide 4 in., which is something to be 
considered when returning the tool on production work. 
The dial was fairly large and the graduations close 
enough. To divide the dial into 0.001 in., the gradua- 
tions would have to be very fine or the dial extra large. 
The extent of this practice may be gathered when it is 
known that it is found on machines made by both a well 
known American firm and an English builder of ma 
chine tools. 


LEIGH 


cross- 


was advanced 


National Association of 
Purchasing Agents 


The National Association of Purchasing Agents is 
composed of the membership of local branches with a 
present total membership, including all active local as 
more than one thousand. Principal 
cities in which active associations are located include 
New York, Chicago, Philadelphia, Cleveland, Pitts 
burgh, Baltimore, Boston, Detroit, St. Louis, Columbus, 
Buffalo, Rochester, South Bend, San Francisco and Los 
Angeles. 

The association is the outgrowth of the movement or- 
iginated in New York about five years ago. The ob- 
ject of the association is to bring together on common 
ground purchasing agents generally, to gather and to 
disseminate information and knowledge of benefit to the 
profession, to and friendly relations 
among members, to secure more uniform purchasing 
routine method and thé standardization of specifica- 
tions and classifications and dissemination of data re 
lating to the general subject of buying, and the improve- 
ment of existing methods for the diffusion of informa- 
tion. 

The names of the present officers follow: E. L. Mc- 
Grew, president, Standard Underground Cable Co.; F. 
W. Rowe, first vice president, H. W. Johns-Manville 
Co.; N. O. Aeby, second vice president, Jeffrey Manu- 
facturing Co.; N. L. Morse, third vice president, South- 
ern California Gas Co.; E. H. Ridgway, treasurer, 
Colonial Steel Co.; E. B. Hendricks, secretary, New 
York City. 


sociations, of 


foster promote 
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The editorial this week is so im- 
portant that we omit from this 
page anything to detract your 
attention from it. 
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How can our boys fight 


without guns ? 


HIS editorial is not an attack on 
any individual, but on a system. 


& 


Suppose, Mr. Manufacturer, with 
emergency orders filling your shop, 
you should discover that through a 
lack of executive decision your work- 
men had been forced to kill time by 
playing checkers and cards during 
working hours! What would you do 
with the man responsible for this con- 
dition? Would you accept any excuse 
from the official who exercised full 
authority Pr 


Scores of skilled rifle makers in one of 
our best-known American plants have 
been for weeks and are today retained 
on the payroll, killing time with checkers 
and cards during working hours, simply 
because certain officials have been unable 
to arrive at a decision regarding details. 


This work is being done on a “cost- 
plus” basis for our Government, so 
that you and I must pay these men for 
killing time. But this is of small mo- 
ment compared to the inexcusable and 
dangerous loss of time in making our 
new army rifles. 


These mechanics are not responsible 
for this condition. The shop manage- 
ment is not responsible for it. Some- 


body is. Who is itP 


England was forced by bitter experience 
and delays of this kind to eliminate 
Bureaucratic control of all munition 
manufacture, and place this work in 
the hands of those qualified by expe- 
rience to decide quickly between the 
essential and the nonessential. 


Experienced engineers and works 
managers are the men who should de- 
cide upon specifications, manufacture 


and inspection. 


We have not published these facts 
without due deliberation. But we be- 
lieve that truth in this matter is more 
important than the personal feelings 
of well-intentioned officials whose 
duty it 1s to decide on specifications, 
but who are incapable of coming to a 
decision. 

Months after war has been declared— 
months after the type of our rifle has 
been determined—it is a crime against 
our boys whowwill bear rifles at the front to 
permit American rifle makers at home to 


pass week after week playing checkers 
and waiting for something to do. 


The above statement is based not simply on editorial knowledge of the 
facts, but on incontrovertible proof, photographic and otherwise, in the 
possession of the editor 
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Wahlstrom Tapping Attachment 


The tapping attachment shown in the accompanying 
illustration is intended to reduce tap breakage in cases 
where holes up to ? in. in diameter are to be tapped. 

In operation, it is attached to the drilling machine, 
as illustrated. It is made with either No. 2 or No. 
3 taper shank, which fits the spindle of the machine. 
To prevent turning, it carries a holding rod, which ex- 
tends to the slide on the column of the drilling machine. 





TAPPING ATTACHMENT 
When tapping cast iron or material of similar character; 
it is operated in the usual manner by using the spindle 
handle on the machine. The operator relies upon the 
sense of touch and, if necessary, reverses the tap a 
revolution or two to relieve strain. 

The reverse motion is simultaneous with an upward 
movement of the spindle and reverses at an increased 
speed. When tapping steel or springy metal pieces hav- 
ing long holes, the operator, when necessary, turns the 
knob half a turn, which disengages the lower and en- 
gages the upper gear mechanism controlling the os- 





cillating feature of the attachment. This feature im- 
parts a tapping movement similar to that used when 
tapping by hand. The peculiarity of the movement 
consists of a rapid oscillation of the tap during the 
continuous downward movement of the spindle. 

This attachment is made by the Wahlstrom Tool Co. 
5520 Second Ave., Brooklyn, New York. 





White-Heat Grinding Wheels 


The White Heat Products Co., Frazer, Penn., is mak- 
ing a grinding wheel in which the abrasive grains are 
welded together, the result being a very strong wheel 
that will cut fast and last a comparatively long time. 
Expensive machinery is necessary in the process, but the 
wheel can be finished from the raw material in 48 hours, 
which enables the company to make quick deliveries 
even on special orders. 

The wheels have been used by some of the big muni- 
tion factories with very satisfactory results. 

The abrasive grains used in these wheels are im- 
ported from France and are made by a special process 
from French bauxite. They are fast and free cut- 
ting. It is noticeable on cutting tool steel that the 
wheels generate little heat in the metal. 


Skelton Taper Reamer 


The reamer illustrated below is made by Charles E. 
Skelton, 107 N. Franklin St., Syracuse, N. Y., and is 
designed for reaming taper holes, using a high-speed 
blade and a low carbon steel holder. 

The cutting edge is ground on a circle, with the heel 
backed off sufficiently to allow for the maximum cut 
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SKELTON TAPER REAMER 


and still prevent “hogging in.” The flutes are ground 
to produce a threaded surface, which tends to force the 
chips out of the reamed hole. 

The method of holding the blade allows for lining up 
the reamer with the spindle in case the turret hole is 
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out of line. The “bite” of the holder is offset, so that 
it tends to pull the blade into the bottom of the slot, 
thus lining it with the holder. The holding screw is 
of nickel steel, heat treated, and so designed that the 
pressure for closing comes in front of the holder. 


United States Electric Grinder 


The illustration shows a combination dry and wet 
grinder made by the United States Electrical Tool Co., 
Cincinnati, Ohio. 

This machine is made in two sizes—of 3- and 5-hp. 
motor drive. The 3-hp. machine carries two 12 x 2-in. 
wheels, and the 5-hp. machine carries two 18 x 3-in. 
wheels. The bearings are of the self-aligning ball- 

















UNITED STATES ELECTRIC GRINDER 


bearing type, and Westinghouse motors are used. The 
speed of the 3-hp. machine is 1800 r.p.m., and it weighs 
575 lb.; the 5-hp. machine runs 1120 r.p.m. and weighs 
700 pounds. 

These grinders are furnished for either direct or 
alternating current of 110, 220 or 550 volts, also alter- 
nating current of 220, 440 or 550 volts, 25 cycle or 60 
cycle, two- or three-phase current. 


Pittsburgh Sheet-Metal Tester 
A device for testing the drawing, stamping, 
pressive and folding qualities of sheets of iron, 
brass, copper, gold, silver, aluminum, nickel, zinc, ger- 
man silver or plated metals is made by the Pittsburgh 
Instrument and Machine Co., 101 Water St., Pittsburgh, 
Pennsylvania. 
In its construction this tester may be compared to 
a micrometer, as the graduations permit measure- 
ments of the thickness of material and depth of im- 
pression by thousandths of an inch. 
To use, measure the thickness of the sheet to be 
tested by setting the graduating ring to-zero with the 


com- 
steel, 
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vernier. This brings the anvil in even linc with the 
die. Clamp the press screw and open the die, which 
has a graduated top, and insert the test piece (about 
34 x 34 in.). Tighten the die and read off on top 
the thickness of the metal sheet in thousandths of an 
inch. Then give the test sheet 0.002 in. play by turn- 
ing the die two divisions back, and lock with the screw. 
The machine is now ready for the actual test. Turn 
the body by means of the four handles, and the anvil 
or punch moves upward into the sheet, which will im- 
mediately show a bulging. Be careful when the mo- 
ment of fracture is reached; then the depth of im- 
pression is read off on the scale on the lower part of 
the machine. The graduation lines on this scale, as 
well as those on the top one, represent each 0.001 in., 
so if one revolution of the body is made, the anvil is 
moved up + in. To get the readings accurate, the 
operation should proceed slowly when approaching the 
point of fracture. After the depth of the impression 
has been noted, loosen the die (by using the spanner, if 

















SHEET-METAL TESTER 


necessary) and the test The machine 
should be mounted firmly and in such a position that as 
much light as possible falls on the dome of the in- 
dentation. 

The threads and also the tool should be kept lubricated, 
as this will tend to lessen the power required to ob- 


remove piece, 


tain fracture in testing thick sheets. 

The standard anvil is a perfect semi-ball and can be 
used to test strips as narrow as 2 in. in width; for 
general tests, pieces of about 3} x 33 in. 


are recom- 


mended. For narrow strips of about and 1 in. 
width, special tools can be furnished. 
This machine can also be used for wire tests, for 


which a special die and holder are inserted, which per- 
mit tests of wires up to No. 4 B. & S. wire gage. These 
tests are for tenacity and for bending, as required for 
binding, telegraph, spring and airplane wires. 


Fox Arbor Press 

The Fox No. 4 arbor press is equipped with a special 
type of table elevating and lowering mechanism. A 
counterweight on the back of the press carries most 
of the weight of the table and lower rack bar. Only 
a slight effort on the part of the operator is required 
to lift and lower the table to any desired position. 

To elevate the table, simply take hold of the handle 
on the table and lift it to the desired location. To 
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lower the table, first disengage the pawl from the lower 
rack bar by means of the lever, then push the table down 
to the position wanted. 

The frame and table are of cast iron; the rack, pinion, 
pawl and ratchet are made of a special alloy steel, prop- 

















QUICK-ACTING ARBOR PRESS 


Diameter of work, 19 in.; largest arbor, 3} in.; capacity over 
table, 30 in.; size of rack or ram, 2 x 22 in.; movement of ram, 
174 in.; leverage, 60 to 1; height, 60 in.; floor space, 24 x 33 in.; 


weight, 1100 pound 


erly treated to withstand the most severe usage to which 
they may be subjected in the ordinary type of machine 
shop practice. 

This arbor press is made by the Sunderland Machin- 
ery and Supply Co., Omaha, Nebraska. 


Welch Expansion Plug 


A plug for closing round cored holes of all kinds, bear- 
ings at the end of jack shafts or camshafts, or any 
other round hole that is to be closed permanently by a 
tapered, cupped or threaded plug is manufactured by the 
M. D. Hubbard Spring Co., Pontiac, Michigan. 

To insert the plug, drill out the end of the hole just 
deep enough and large enough to receive the plug nicely. 
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READY TO EXPAND 


EXPANSION PLUG 


Then insert the plug and set it in place with a flat end 
or cupped end punch and hammer. The plug, to be 
tight, must be expanded in a hole that is round, smooth 
and free from chatter marks. The best results are 
usually obtained by drilling in with a fluted or core 
drill ground nearly straight across the end. 

These plugs are made regularly in sizes from } to 
3] in. in diameter, varying by ,, or 4 in., and in various 
metals to suit. 
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Malm Rotary Rubber Punch Press 


The machine shown is designed for punching rubber 
gaskets, washers, shoe soles, heels and the like. It 
will take cured or uncured rubber up to 36 in. wide 
and 13 in. thick. In producing work the size of an 
ordinary rubber heel, the output is from 2200 to 3000 
per minute. 

The cutters are carried on a rotary drum that con- 
tacts or meshes with a punch shaft, the material being 

















RUBBER PUNCHING MACHINE 
Capacity, sheets up to 36 in. wide by 14 in. thick; motor, 5 hp., 
floor space, 74x10 ft.; weight, 8000 pounds 

fed in between. The machine has steel motor pinion, 
phosphor-bronze bearings and cast-iron gears. It also 
is equipped with a hand flywheel and a counting and 
stacking attachment. 

This machine is made by the Malm Machine Co., Day- 
ton, Ohio. 


Hall Adjustable Counterbore, End Mill, 
Hollow Mill and Boring Tool 


The tools illustrated are adjustable and universal and 
can be used for counterboring, end milling, hollow mill- 
ing, boring, facing off bosses, spot facing, counterboring 

















ADJUSTABLE UNIVERSAL COUNTERBORE, END MILL, 
HOLLOW MILL AND BORING TOOL 


for screw heads, etc. They will do the work of many 
sizes of solid as well as special tools. 

They are made in various sizes, and each size has a 
wide range of adjustment; for instance, the No. 2 with 
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one set of cutter blades and different-sized pilots will 
do work up to 2} in. in diameter. 

The blades are ground on all four edges, so that the 
same set of blades serves for counterboring, end mill- 
ing, hollow milling or boring. 

The blades are clamped into movable jaws operated 
and set by means of a right- and left-hand screw. Any 
shape of cutter blade and any size of pilot can be used. 

This tool is made by the Hall Manufacturing Co., 
Abington, Massachusetts. 


Westinghouse Oven-Heat Controller 


The illustrated electric control apparatus for enamel- 
ing and japanning ovens and kindred work consists of 
magnet switches or contactors mounted on slate bases, 
which in turn are mounted on a pipe frame. They are 
grouped in any number for the control of any size of 
oven. 

The magnet switches can be operated only by open- 
ing and closing the magnet circuit. This is accom- 
plished in two general ways—hand control by push but- 


























OVEN-HEAT CONTROLLER 


tons, or automatically by means of a thermostat. The 
push-button station consists of a two-button station 
with “on” and “off” buttons. The thermostat control 
is accomplished by means of a control instrument de- 
signed to maintain the temperature of the oven auto- 
matically within certain limits. 

This instrument is of the pressure-gage type, the 
pressure being produced by the expansion and contrac- 
tion of mercury or a gas in a steel capillary when sub- 
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jected to heat. Instead of the gage reading pounds 
pressure, it is calibrated to read temperature. It may 
be set so as to maintain the temperature practically 
constant, continuously and _ entirely automatically 
throughout the operating period. With an increase in 
temperature to a predetermined value, the thermostat 
actuates a relay which in turn operates the magnet 
switches, causing them to open. As soon as the tem- 
perature decreases to a predetermined value, the ther- 
mostat again actuates the relay to cause the magnet 
switches to close. 

This control equipment is made by the Westinghouse 
Eijectric and Manufacturing Co., of East Pittsburgh, 
Pennsylvania. 


Enterprise Bench Punch Press 


The press known as the Emco W bench punch press 
is made by the Enterprise Machinery Co., 32 South 
Clinton St., Chicago, Ill. It is especially adapted for 
jewelers, electrical or brass workers, clock and watch 
makers. 

The clutchpin and knife are of hardened steel, the 
knife taking the thrust lengthwise; the clutch is simple, 
compact in construction and easy of access. 

The press stops automatically at one stroke or runs 
continuously, if desired, when the pedal is pressed down. 
A safety lock, adjusted in an instant, locks the press 
so that the die can be set without throwing the belt. 

















BENCH PUNCH PRESS 

Total weight of press, 120 lb.; weight of flywheel, 30 Ib.; size 
of flywheel, 11x 2 in.; stroke, 3 in.; adjustment of stroke, § in. ; 
hole in bed, round, 2 in.; slide to bed, stroke up, adjustment down, 
5 in. : distance center of ram to frame (throat), 3} in.; size bottom 
of ram, 1% in.; size of bed, front to back, 64 in.; size of bed, right 
to left, 84 in.; bench space required, 11x16 in.; height over all, 
21 in.; speed, 300 r.p.m.; hole in ram for punch, § in.; capacity, 
maximum, soft iron, 3x ,\ inch 


Bolted down and inclined laterally, the press will dis- 
charge by gravity. A brake, two striking pins, adjust- 
ment by cam, round clutchpin and heavy crankshaft are 
other features of the press 
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Sherman Floating Reamer Holder 


As the name implies, the tool illustrated is a floating 
holder for reamers used in turret or automatic lathes 
and on vertical or horizontal boring mills. It will be 
seen that there are only a few parts that go to make up 
the tool. The shank of the socket being of less diam- 
eter than the bore of the socket bushing allows free- 
dom of movement. The shoulder of this socket takes its 
bearing on a thrust ball bearing, which permits the 
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FLOATING REAMER HOLDER 


reamer to adjust itself to a perfect alignment with the 
spindle of the machine, thus permitting it always to 
ream to its actual size and perfectly straight. A pin 
at the rear serves to keep the socket from turning in 
the bushing. 

These holders are made in standard sizes, with either 
taper or straight shanks, but special sizes are made on 
order. They are made by the Victor Tool Co., Waynes- 


boro, Pennsylvania. 


Pearce Journal-Truing Machine 


The machine shown herewith is made primarily for 
truing car journals, but is convenient for numerous 
other jobs. It will true journals from 3] x 7 in. up to 
6 x 11 in. Of the two spools that make up this ma- 
chine, the inner one rotates and the outer one is station- 
ary. The inner spool carries the toolpost, the tool be 




















IOURNAL-TRUING MACHINE 


ing fed forward by the feed screw, which is automatic in 
its working, the same as on any lathe. 

In a case at the front of the machine are the neces 
sary gears. At the back end there are scroll chuck 
jaws to grip the axle, the machine being placed on the 


axle as far as it will go. The back end is centralized at 
the dust guard, and the jaws are brought down on the 
axle, centering the back end. In the case end of the 
machine is found the customary centering screw. This 
screw centers the point of the axle; thus an accurate, 
perfect centering, perfectly rigid machine is obtained. 
The actual time consumed in attaching the machine and 
completing the work is 20 to 40 min., depending entirely 
upon the condition of the journal. 

A standard electric or air drill is used as motive 
power; but in the absence of either, the machine can 
be operated by hand. It is made by W. C. Dunn, 26 
Hulbert Block, Cincinnati, Ohio. 


Morgan Motor-Driven Wire Pointer 


For those wire-drawing shops which prefer individual 
motor drive, the Morgan Construction Co., Worcester, 
Mass., has equipped its wire-pointing rolls with a motor 
mounted on the frame. This makes the unit very com- 
pact, since it is free from external apparatus and over- 
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MOTOR-DRIVEN WIRE POINTER 


head connections. It is also easy to start and stop by. 


means of the conveniently located starting-box handle. 
The wire pointer consists simply of a pair of rolls re- 

volving so as to feed material toward the operator. 

There are a number of grooves to care for various sizes 
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of wire. The cross-section of these grooves diminishes 
around the circumference, so that the end of a wire 
placed in the open part of a groove is pushed back by 
the rolls and reduced into a tapering end. This pointed 
end is then threaded through the die in which the wire 
is to be drawn down. These machines can also be used 
for other pointing jobs. The motor provided is a West- 
inghouse Type CS induction motor of 3 hp., running 
at 1700 revolutions per minute. 


Cincinnati 12-Inch Plain Miller 


The Cincinnati Milling Machine Co., Cincinnati, Ohio, 
is now marketing the 12-in. plain manufacturing miller 
shown in the accompanying illustration. It has been 
built for the rapid production of small machine parts 
such as are used in the construction of rifles, type- 
writers, sewing machines, adding machines, etc. The 
drive is through tight and loose pulleys on the machine 
direct from the lineshaft, no countershaft being 
required. 

Twelve speeds, arranged in geometric progression 
from 30 to 600 r.p.m., are obtained by means of three 
pairs of change gears, which when reversed provide six 
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MILLER 








CINCINNATI PLAIN MANUFACTURING 


Working surface of table, 8 x 


12-IN. 


20 in.; longitudinal power feed, 
12 in.; cross-adjustment with braces, 34 in without braces, 6 in. ; 
vertical adjustment, 104 in.; maximum distance center of spindle 


to table, 123 in.; diameter overhanging arm, 3} in.; diameter front 
spindle 


spindle bearing, 2 in.; hole through spindle, | in 

speeds, twelve, 30 to 600 r.p.m.; feeds, four, 0.011 to 0.032 in. per 
revolution ; rapid table movement, 23 in. per turn of handwheel; 
floor space, 40 x 48 in.; weight, 1650 pounds 

speeds. A pair of sliding gears increases this number 
to 12. All driving gears are of hardened steel. The 
belt shifter automatically operates a brake that brings 
the spindle to a quick stop. The feeds are driven from 
the rear end of the spindle through four spur gears 
that allow four changes. The wormwheel shaft carries 
a spiral gear meshing with a rack under the table, giv- 
ing a table movement similar to that of a screw feed 
machine. A trip mechanism for the feed is provided, 
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which may be set to limit the hand movement anywhere 
within its travel and automatically to engage and dis- 
engage the power feed. 

The machine has been arranged in such a manner that 
the workman may operate all control levers without 
leaving his position at the front of the machine, the 
right hand controlling the feed movements while the 
brake and belt shifter are operated by the left hand. 
After a piece of work has been placed in position, the 
table may be moved rapidly forward to the cutter with- 
out danger, as a trip automatically disengages the feed 
just before the cutter is reached. All sliding bearings 
are equipped with taper gibs, adjustable lengthwise. It 
is claimed that the very massive construction used en- 
ables cuts to be taken about three times as heavy as can 
be carried with the usual column and knee type miller. 
The weight of the machine is 1650 pounds. 

The table edge is cast in the form of an oil pan with 
a rim extending 12 in. above the surface, which is 
provided with one §-in. T-slot. The over-all dimen- 
sions are 28 x 12 in. The spindle is of chrome-nickel 
steel with an adjustable front bearing and No. 10 B. 
& S. taper hole. An adjustable sleeve bearing is used 
for the arbor support. An oil pump can be furnished 
as an extra, being driven from the machine pulley shaft, 
the lubricant tank being located in the base. 


Handy Tote Box 

By V. E. 

The illustration shows a tote box that I designed for 
the Kerr Turbine Co. These boxes, used in conjunction 
with an elevating truck, have proved very satisfactory, 
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HANDY TOTE BOX 


as they can be stacked three or four high. They take 
but little floor space as compared with stacking rough 
or semi-finished parts on the floor. 








New Publications 
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Steam Boilers. Revised by Robert H. Kuss 
Published by the American Technical 
Society, Chicago, Ill. Cloth; 138 page 
84 x 54 in.; 74 illustrations; indexed 
Price $1. 

In the introduction it is stated that ‘the 
aim of this little volume is to cover in a 
very practical manner, and yet with suffi- 
cient detail, the methods of construction of 
the different types of boilers, the proper 
testing of the materials used, the methods 
of riveting and staying, and finally a care- 
ful discussion of the difficult [different] 
types of stationary and marine boilers on 
the market.” The book is divided into two 
parts, Part 1 dealing with the construction 
of boilers and taking up 56 pages, and Part 
2 dealing with types of boilers and taking 
up 82 pages. Rules are given for testing 
boiler steel as contained in the Boiler Code 
of the American Society of Mechanical En 
gineers. The reviewer is puzzled to know 
for just what class of engineers the book i 
intended Part 1, dealing with construc- 
tion, is too incomplete to meet the needs of 
the designer or the constructor, and Part 
2 seems to be too much a catalog to cor 
mand the attention of the designer, a 
though it will, of course, be found useful b 
the operator 

There is nothing new in the book or 
nothing that has not been covered by the 
several books now on the market and deal 
ing with boilers, many of which in new edi- 
tions have appeared recently Considering 
that the volume costs but a dollar, thers 
is everything in it that should be expected 
for the money 
Business Finance. By William H. Lough 

Six hundred and _ sixteen 6x 84-in 
pages; cloth bound Published by the 
Ronald Press, New York City. Price, $3. 
Reviewed by Dexter S. Kimball 

One, naturally, would expect that any 
book by the author of “Corporation Fi- 
nance,” so long and so well known as to 
rank it as a classic in its field, would be 
clear, readable and interesting: and this 








writer's latest work, Business Finance,” 
well fulfills this expectation As its name 
indicates, it deals with the everyday finan- 
cial problems of the private business con- 
cern as viewed by the owner, organizer or 
manager of such an enterprise The author 


divides the work into five parts, each part 
consisting of several chapters as follows 

Part 1, entitled “Finance and Business,” 
which treats of the fundamentals of finance 
and of business organization, contains the 
following chapters: (1) Principles of Financ- 
ing ; (2) Forms of Business Enterprise; (3) 
The Corporation; (4) The Corporate Form 

Part 2, entitled “Capital,” which dis- 
cusses the several forms of security issues 
and the manner in which they may be com- 
bined and organized, consists of the follow- 
ing chapters: (5) Owned Capital: (6) Bor- 
rowed Capital Long-term; (7) Borrowed 
Capital Short-term; (8) Basis of Capital- 
ization. 

Part 3, entitled “Securing Capital,” deals 
with the methods of raising capital and 
consists of the following chapter (9) 
Sources of Capital Funds; (10) Promotion ; 
(11) The Promoter; (12) Promoting Com- 
binations; (13) Selling Securities Direct; 
(14) Selling Securities Through Dealers; 
(15) Underwriting 

Part 4, entitled “Financial Management,” 
deals with efficient methods of financial 
management and consists of the following 
chapters (16) Investment of Capital 
Funds; (17) Calculating Requirements for 
Working Capital; (18) Determination of 
Net Income: (19) Dividends; (20) Surplus; 
(21) Budgets; (22) Financial Standards 

Part 5, entitled “Financial Abuses and 
Involvements,"” deals with financial mis- 
management and methods of reorganization 
and contains the following chapters: (23) 
Exploitation by Officers; (24) Exploitation 
by Directors and Majority Shareholders; 
(25) Insolvency and Receivership; (26) Re- 
organization. 

it is obvious that the largest group to 
which the book will appeal will be composed 
of business men, organizers, financiers, 
bankers, bond dealers and other financial 
men who are operating or investigating 
commercial enterprises. The author states, 
however, that the book is intended to be of 
use to engineers, lawyers, accountants and 
other professional men who are frequently 
drawn into close contact with the financial 
side of industry, although they may not 
necessarily be well informed on _ such 
matters 

In this expectation the author should not 
be disappointed. There is a great need for 
a book of this kind for the professional 
man, such as the engineer, who, whether he 
wills it or not, is frequently called upon to 
help in the decision of important matters 
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the intelligent disposition of which requires 
some knowledge of elementary financing 
This book should be very valuable for this 
purpose It contains a clear and simple 
account of the methods that are used in 
financing and operating industrial enter- 
prises It is free from technicalities, con- 
tains no abstruse discussions of accounting 
methods and can be understood readily by 
the layman Indeed, any man interested in 
business of any kind may read the book 
with profit, and it should be of particular 
value to engineers and managers To the 
young engineer who wishes to obtain a 
general insight into financial methods it 
should be both interesting and useful 
There are two chapters that are worthy 
of special notice-——-Chapter 21, called Bud- 
gets, and Chapter 22, entitled Financial 
Standards—not so much for the actual in- 
formation that they contain as for the ideas 
put forward In Chapter 21 the author 
discusses the desirability and possibility of 
making up budgets in advance of operation 
in manufacturing and similar enterprises 
This method, so little known and little prac- 
ticed, contains powerful possibilities as the 
author points out, and will doubtless be 
more used as time goes on Chapter 22 
contains a brief discussion of the need of 
establishing financial standards that will 


serve as barometers, so to speak, of the 
fluctuations in business This method, so 
well known and so much used by engineers 
is rapidly becoming an integral part of good 
business management It is impossible for 


anv manager, be he ever so able or ever so 
well informed regarding his business, to 


actually see the relative value of the 
movements of material and labor if his en- 
terprise is at all complex By establishing 
proper standards and ratios, this matter is 
almost as much simplified as is the reading 


of a steam gage or a thermometer, but the 
selection of the particular standard and the 
segregation of its elements may be a diffi- 
eult matter The entire volume, and these 
chapters in particular, should be of help in 
uch work In fact, the book should be of 
great use to a wide range of readers 
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The Reynolds Pattern & Machine Co. an- 
nounces the discontinuance of operations at 
Moline, Illinois, to occur about August 1, 
1917, and the removal of the business en- 
tire, together with the management to Mas- 
sillon, Ohio, where the business will be 
continued under the name of The Reynolds 
Machine Manufacturing Company Geo. D 
Reynolds will continue as President and 
General Manager. 
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Henry M. Wood has resigned from the 
Lodge & Shipley Machine Tool Co., Cincin- 
nati, to become associated with Axel Malm 
in the Malm & Wood Machine Co., Dayton, 
Ohio, manufacturing rotary punch presses 
and dies Mr. Malm is president and me- 
chanical engineer, Mr. Wood vice president 
and general manager of the new orga- 
nization 
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“Holyoke” Transfer Truck. Holyoke 
Truck Co., Holyoke, Mass. Circular. Illus- 
trated 

“Stanley” Cotton Belting. Stanley Belt- 
ing Corp., 32-40 S. Clinton St., Chicago, Il 
Booklet. Pp. 8; 34x 6 in.; illustrated 

Electric Hoists, Type W. Sprague Elec- 
tric Works, 527-531 W. 34th St., New York. 
Bulletin No. 48923 Pp. 32; 8x103 in 
illustrated 

Oil Storage Systems. Gilbert & Barker 
Manufacturing Co., 42, Union St Spring- 
field, Mass. Catalog No. 42 Pp. 28: 6x9 
in. ; illustrated 

“A Few Words on Dynamic Balance. 
This is a title of a pamphlet issued by N 
W. Akimoff. Philadelphia, Penn., describ- 
ing the Akimoff dynamic balancing ma- 


chine Pp. 12: 5x7 in.; illustrated 
Oakite Platers’ Cleaner. Oakley Chemi- 
cal Co., 22 Thames St., New York Infor- 
mation Sheet No. 860 Pp. 16; 44 x 63 in.; 
illustrated. This contains data on cleaning 
articles for plating. lacquering, et« which 
ought to be useful to those interested 
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Hoisting Machinery for Industrial Works. 
Shepard Electric Crane & Hoist Co., Mon- 
tour Falls, N. Y. Hand Book. Pp. 116; 
5 x 8 in.; illustrated. This contains data 
describing the various types of hoists and 
cranes together with tables of dimensions 





Forthcoming Meetings 











The twelfth annual exhibit of foundry 
and machine-shop equipment and supplies 
will be held under the auspices of the 
American Foundrymen’'s Association in the 
Mechanics Building, Boston, Mass., from 
Sept. 25 to 28, 1917. The officers of the ex- 
hibit committee are: President, J. P. Pero, 
Missouri Malleable Iron Co., East St. Louis, 
lll.; vice president, Benjamin D. Fuller, 
Westinghouse Electric and Manufacturing 
Co., Cleveland, Ohio; secretary and treas- 
urer, A. O. Backert, 12th and Chestnut Sts., 
Cleveland, Ohio; manager of the depart- 
ment of exhibits, C. E. Hoyt, 123 West 
Madison St., Chicago, Illinois 


American Society of Mechanical Engi- 
neers Monthly meeting, first Tuesday 
Calvin W. Rice, secretary, 29 West 39th 
St.. New York City 


Boston Branch National Metal Trades 
Association Monthly meeting on first 
Wednesday of each month, Young’s Hote! 
W. W. Poole, secretary, 40 Central St. 
Boston, Mass 


Providence Engineering Society Month- 
ly meeting, fourth Wednesday of each 
month A. E. Thornley, corresponding sec- 


retary, P. O 3ox 796, Providence, R. |! 


New England Foundrymen’s Association 
tegular meeting, second Wednesday of 
each month, Exchange Club, Boston, Mass 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 


Engineers’ Society of Western Pennsyl- 
vania Monthly meeting, third Tuesday; 
section meeting, first Tuesday Elmer K 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn 


tochester Society of Technical Drafts- 
men Monthly meeting, last Thursday 0 
L. Angevine, Jr., secretary, 857 Genesee St., 
Rochester, N. Y 


Superintendents’ and Foremen’'s Club of 
Cleveland Monthly meeting, third Satur- 
day Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio 


Western Society of Engineers, Chicago, 
Ill Regular meeting, first Wednesday 
evening of each month, except July and 
August Ee. N. Layfield, secretary, 1785 
Monadnock Block, Chicago, Il. 


Technical League of America Regular 
meeting, second Friday of each month 
Oscar S. Teale, secretary, 35 Broadway 
New York City 


The American and Canadian engineers 
and architects of Norwegian birth and de- 
scent will hold an informal congress and 
reunion at the Chicago Norske Klub, Logan 
Square, Chicago, Ill., Sept. 27 to 29, 1917 


Philadelphia Foundrymen’'s Association. 
Meetings, first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn 


The annual congress of purchasing 
agents, under the auspices of the national 
association, will be held at Pittsburgh, Oct 
9 to 11. The program includes business 
sessions for the mornings and visitation 
and inspection of industrial works during 
the afternoons. Special features are: Tour 
of Pittsburgh's principal business districts 
by automobile during the late afternoon of 
the first day, and cabaret dinner in the 
evening, to be held at one of the countr 
clubs The banquet will be held at the 
Convention Hotel the evening of the second 
day, Oct. 10, with speakers of national 
prominence in attendance. 

All purchasing agents as well as other 
interested are welcome and expected to at- 
tend and participate in the activities of the 
convention Special arrangements are 
planned for the entertainment of the ladies 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 6-in. cards and file as desired 


SAW, METAL, BAND (MAR- | SHAPER, 20-IN. CRANK 
VEL N Columbia Machine Tool Co., 
‘guaiadas sce Manufactur- Hamilton Ohio 





ing Co., 333-357 North San 
Francise o Ave., Chicago, IIL 





“American Machinist,” Aug. 9, 
“American Macuinist,” Aug. 9, 1917 
1917 
Capacity of throat, 18 x 20 
in.: takes saw blade 14 ft. 8 in. 


Length of stroke, 204 in.; 
vertical traverse of table, 15 in 
horizontal traverse of table, 26 


long by § in. wide by 06.032 in. in maximum distance ram to 
thick; speed of tight and loose table, 17 in length of down- 
pulleys, 4090 r.p.m.; diameter of feed, 8 in feeds, 1/4 to & in 


strokes of ram permitted, & to 
113; gear ratios, 4.7 and 21.5 to 
1; weight skidded, 4000 pounds 


pulleys, 10 in.; takes 2-in belt ; 
floor space, 36 in. by 64 ft. 
height over all, 7 ft.; net we ixht, 
1500 lb.; weight crated, 1760 
pounds 


























LATHE. 18-IN SHE *P GRINDER, UNIVERSAL 
Cincinnati Lathe and Tool Co., Cincinnati, Ohio Ott Grinder Co., Indianapolis, Ind 
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| “American Machinist,” Aug. 9, 1917 
“American Machinist.” Aug. 9, 1917 Incorporates a number of improvements on the No. 2 machine 
3 b i 18 3 Sains srriag 114 in front formerly made by this concern, the principal one of which i the 
Swin over bed, , in.; swing ove carriage 3 ’ P en , echar ve , e . Cre 
asian “eet 4 pg i vy ge nale throws improv d er sfeed of mechanism Feed may b varied 
earing, sf Xo In. , Pes arins, “164 ; a , 0.00025 to 0.003 in The grinding wheel is fed under power, while 
spindle, 1 y% In. , lengths of bed, 6 to 16 ft. a the pring is relied upon only to give the feed adjustment An 
a —s ~ e - ; ——. €&-ft. lathe, 2730 Ib ‘xtra weight automatic throw-out and a positive stop are used 
per oo o rec » ~Ounas : a ai nen. © z 
‘ , aha bd . a . 
GEAR HOBBER | PYROMETER, OPTICAL 
Bilton Machine Tool Co., Leeds & Northrup Co., Phil- 
Bridgeport, Conn. : adelphia, Penn. 
“American Machinist,” Aug. 2, 
er ” 917 
American Machinist.” Aug. 9, 2 
1917 Used for determining the tem- 
Capacity D> netral piteh perature of bodies heated above 
t mt \ lame t ) , ‘ 6 . . ~ oO . 
width of face, 10 in.; counter- i pf iene ete sty ils 
shaft speed, 250 Fr. p.m. > range of : : : ingsten- "- ¢ ament 
hob speeds, 50 to 250 r.p.m.; he a ‘ apr “oh to the Sa de 
range of feed hob per revolution stl 2 The ‘1: ountax *y oF ee 
of work, 0.010 to 0.125 in. ; coun- - , th e — is brought 
tershaft, four-step cone pulley, ‘ pte oe we! mean oF 
2-in. belt; driving pulley, 84 x4 oh ; co a ms a id ore 
in.; net weight, 1100 pounds rough @ Fheostat and & milli- 
ammeter remperature is cal- 
culated from the current used 
JOINT, ONE-PIECE EXPANSION ; LATHE, UNIVERSAL TURRI 
kh. D. Nuttall Co., Pittsburgh, Penn. ! Millholland Machine Co., Indianapoli Ind 
' 
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“American Machinist,” Aug. 9, 1917 














An expansion joint machined inside and out from a _ solid 
hammer-forged steel blank and tempered in_ oil The joint is “American Machinist,” Aug. 9, 1917 
intended to be bolted between standard pipe flanges and is made 
for either high- or low-pressure work The joints for high-pres- 
sure work allow a total movement of 2-in., while those for low 
pressure allow a total movement of § in Various sizes are made 


Chuck capacity, 14 in diameter of turret across faces, 9 in 
length of work turned, 10 in.; maximum distance spindle to turret, 
239 in.; swing over bed, 183 in.; diameter front spindle bearing, 

; 34 in.; rear bearing, 4 in.; weight, 2665 pounds 


Patent Applied For 
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IRON AND STEEL MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named 
PIG IRON—Qutations were current as follow at the points New York Cleveland Chicago ) 
and dates indicated Aug. 10,1917 Aug. 10,1917 Aug. 10, 1917 ; 
Aug. 10 One Month One Tire ph ».00 ».00 ; 20 
191 Azo Year Ago 00 cuk 00 50 £79 
Openhearth apring st l 7.00 a 4 S 004a 8.50 
No. 2 Southern Foundry. Birmingham $47.00 $40.00 $14.00 Spring steel ( rucibie = al : 
No. 2X Northern Foundry. Buffalo 3.00 £6.00 LY.75 ysis) 8.00 11.°5 12.00 
No. 2 Northern Foundry, Chicago + +4 : no : ert Ordinary carbon tool steel, 
* Bessemer, Pittsburgh 9 OO te 21 > base price a 14.00 13.00 15.00 
*Basie, Pittsburreh 2.00 £5.01 ‘ Speral best ist steel : 18.00 "0.00 
No. 2X, Philadelphia 4.50 $5.50 m 
*No. 2 Valleys 3.00 £5.00 In bars 
No. 2, Southern Cincinnati $9.90 a+ oo PIPE—The following discounts are for carload lots f.o.b. Pitt 
Basic. Eastern Pennsylvania 0.00 $2.50 19.00 " ~ : 
burgh; basing card of May 1, 1917, for steel pipe; of July 2 for 
*Delivered Pittsburgh; f.o.b. Valley, 95 less iron pipe 
STEEL SHAPES—The following base prices in cents per pound Steet BUTT WELD : 
‘e for s uc t ham 3 in. by in. and larger, and plates 3 in Stee ron 
prey oie ome vt OI : hous t the citie gerdicee ; Inches Black Galvanized Inches Black Galvanized 
and heavier, from jobbet warenhou a am % % and %.. On 15% % % to 1% 33.0% 17% 
New York Cleveland— Chicago— by +6 31% 
One One On One LAP WELD 
Augc.10. Month Yeor Aug.10, Yerr Aug. 10, Year > 49 of 15% < eo one 19° 
ri r¢ ‘ 7 oO - 2 - ey La 
191 ( Azo = Ago iit AS 1% to 6 15° 31% % 2% to 6 ORS, 15° 
Structural shapes b.25 ».00 $25 $50 3.25 ».00 510 fd ‘ 73 a > : 8 % 
aaah aime’ Seen 5 OO 175 30 OO 295 $50 : 10 BUTT WELD EXTRA STRONG PLAIN ENDS | 
Soft steel bar shapes. 5.00 L.75 3.25 £.50 3.25 #.50 3.10 “%. “% and % 38 20% % % to 1% » 33 18% 
Pilates, 4 to 1 in. thick.10.00 8.00 +.00 8.00 b.0D 10.00 3.50 Mi $33% 30% % 
% tol 47 % 3414 % 
BAR IRON—Prices in cents per pound at the places named ar LAP WELD. EXTRA STRONG PLAIN ENDS 
as follow: 10 28 \, 2 27 14% 
a1i7 : -% to 4 eI 3.1! 33 to 4 29 % 17 % 
! ( 17 One Ago ‘ ~ 
ser Aug. 10, 191 ade 1% to 6 42% 30%% 4% to 6 28 16 % 
tsbure l , , 8 2 
Stet pe oo York t > B25 Note National Tube Co. quotes on basing card dated Apr. 1 
Warehouse, Cleveland £5 : <> Stock discounts in cities named are as follow 
’ : . ’ ro 0 q ‘ < o 
Warehouse Chicag tt New York Cleveland Chicago — : 
Gal Gal Gal 
Black vanized Black vanized Black vanized 
bs 4 > , ‘ of ere oor me ‘ ” on 
STEEL SHEETS—The following are the prices in cents per 4 to 3 in. steel butt welded 38% oe 29% LS 38.8% 24.8% 
FEEL SHEET: hes $14 to 6 in. steel lap welded 28% 10% 36 1% 42.8% 27.8% 
pound from jobber warehouse at the citte named - 
Malleable fittings, Class B and C, from New York stock sell at list 
F New York Cleveland Chicago—, Price. Cast iron, standard sizes, 15 and 5% 
2 e 
as ~ : aa - ne : METALS 
== a : ~ eoac © ond esac 
=St oom bs => Me Ss =o he ’ . " . . : 
Sc - SSt Ort <n OA dn OR MISCELLANEOUS METALS—Present and past New York 
®*No. @8 black 8.50 10.50 1000 365 9.00 3.20 10.00 3.20 quotations in cents per pound 
*No ’ bla 8.45 10.40 990 ROD R90 3.10 9.90 3.10 Aug. 10 One One Year 
*Nos. 22 and 2+ black 8.40 10.35 985 3.50 885 3.05 985 3.05 1917 Month Ago Ago 
Nos 18 and “0 black 8.35 10.30 9.80 4.45 20 ,70 8.80 ,O0 Copper, electrolytic tearload lots) 28.50° 30.00 27.00 
No. 16 blu nnealer R70 10.20 9.70 $45 9-0 70 10.20 3.60 Tin O3.75 oo. Ooo 38.00 
No. 14 blue annealec S60 10.10 9.60 $35 9.10 tH0 10.10 3.90 Lead 11.00 11.50 6.00 
No. 1° blue annealed ROO LO.05 oo £30 O05 > LOO S4> Spelter 8.75 92°95 9°75 
No 0 b " led 8.50 10.00 950 $5 00 ~50 10.00 0 : 4 
i # ag te | 10.00 12.50 13.00 tO 10.75 1150 10 *Fourth-quarter copper for spot copper the market price is 2 
*No, 26 galvanized.. 9.70 12.20 12 70 10 19.45 4.90 11.20 4.80 ST. LOUIS 
*No 4 golvanized 9.55 12.05 12.55 £95 10.30 $75 11.05 £65 4 
. . Lead 10.75 11.25 R71 
Wor oO iwates heets< ‘ at | » B87 M 
I Spelter 8.25 9.00 9.50 


\t the places named, the following pric¢ in cents per pound 


COLD DRAWN STEEL SHAFTING From warehouse to con- 





, ar : mine , prevail 
sumers requiring fair-sized lot the ollowing quotatior hold New York ~ Cleveland— Chicago— 
Aug. 10.1917 One Year Ago 
New York List } 4 List plus 20 < : ~ 
Cleveland List p 10 List plus 20% = ; : “ 
Chicago List plus 10 List _ wee © me =c om =o 
=~ Sa< = > }.. - a 
; Copper sheets. base.38.40-40.00 42.00 g5.50 40.00 39.50 37.50 
DRILL ROD Discount from list pri rm i follow t th Copper wire (carload 
laces named . lots) 38.50 39.50 30.00 19.00 33.00 38.50 85 00 
P . Extra Standard Brass pipe base t? 0044.00 47.50 16.50 16.00 45.00 46.00 45.00 
ee . . Brass sheets 10.00 5.00 £4.50 1m.00 47 00 47.00 39.00 
New York £0 t Solder % and % 

Cleveland Au ‘ (case lots) 39.25 39.50 24.121 39.50 24.50 39.25 24.50 
caso } > . ¢ ; ‘ 
Chicag 0” Copper heets quoted abov hot rolled 16 o cold rolled 14 oz | 

heavier. add le polished takes le. per sq.ft. extra for 20-in. widths and 
der over “0 in 2¢ 
rs 7 i , ) TT) material per 100 Ib ell ; - ‘ . 
- a EDISH (NORWAY IRON - I BRASS RODS The following quotations are for large lot 
as follow mill, 100 Ib ove! se 5 o be . oO ll price 
Auge. 10.1917 One Year Ago for extras —_ to be ba a ; eh us 5 - added ; ” 
— $14.00 ee an l ) o be addec oO warehouse price for extra 
Cleveland mao 6.3 Aug. 10,1917 One Year Ago 
Chicago 1°50 on Mill . $34 00-36 00 $4" 00 
New York 38.00 $5.50 
In coils an advance of 50 usually is charged Cleveland 38.00 ts.00 
Note Stock searce generally Chicago $2.50 42 0 
ZINC SHEETS—The following price in cents per pound pre- 
WELDING MATERIAL (SWEDISH) Prices are a follow Car oad lot fob. mill 9.0 
cents per pound f.o.b. New York ene . : 19.00 
In Casks Broken Lots—, 
Aug. 10 One Aug. 10 One 
Welding Wire* Cast-Iron Welding Rods 1917 Year Ago 1917 Year Ago 
: . : New York "1.00 17.00 "1.50 18.00 
%. ad. te. Me. by 12 in. long 16.00 Cleveland 23.00 16.50 23.25 17.50 
No. 8. & and No. 10] + by 19 it long 14.00 Chicago 2° 50 17.00 e350 is.00 
% % by 19 in long 17.00 : 
No. 12 21.00@30.00 | by “1 in. lon 127.00 ANTIMONY Chinese and Japanese brands in cents ‘per pound 
* No. 14 and ‘a . for ot delivery, duty paid 
No 18 | Special Welding Wire — s 
No 20 , ae _ Aug. 3. 1917 One Year Ago 
, ~ 33.00 New York 15.00 13.00 
ts 30.00 Cleveland 17.00 16.00 
*Very scarce ve 38.00 Chicago 16.50 15.25 
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HE mechanism and appear- 
ance of the English and 
American models of the 
Vickers machine guns are practi- 
cally the same, but different 
types of sights are used. Exam- 
ples of the English guns are 
shown in the headpiece, but the 
illustrations in the body of this 
article and the text itseif 
apply directly to the Ameri- 
can model. The machine gun, model of 1915, opposite 
views of which are shown in Figs. 1 and 2, be- 
longs to that class of automatic guns in which 
the force of recoil is utilized for operation. After the 
first shot the gun is self-operative, until the ammuni- 
tion in the cartridge belt is exhausted or until the trig- 
ger is released. The force of recoil opens the breech, 
extracts the empty case, and inserts and fires the next 
cartridge. The gun, without water in the jacket, weighs 
324 Ib., with water in the jacket, 42 lb.; weight of tripod, 
36 Ib. The gun is adjusted to fire 500 shots per minute. 

The ammunition used in this gun is the same as that 
provided for the United States rifle, caliber 0.30, model 
of 1903. It is fed into the gun by means of cartridge 
belts, holding 250 cartridges each. The cartridges are 
loaded in the belts by means of a belt-filling machine. 

The belt is formed of two pieces of flax webbing con- 
nected by brass strips and eyelets between adjacent 
cartridges, every third strip projecting 0.95 in. beyond 
the bullet edge of the belt to guide the latter through 
the feed box and belt-filling machine and to prevent 
side motion of the belt in the ammunition box. The 
webbing is made double thick along the bullet edge by 
turning 3 in. over a cotton cord, which regulates the 
distance which the cartridges may be inserted in the 
belt. A brass handle 4 in. long is attached to each end 
of the belt. 

In firing, the action of the mechanism is as follows: 
The barrel and lock move to the rear a short distance. 
At the end of this recoil the lock is drawn back from 
the chamber, thus opening the breech and at the same 








time drawing a loaded 
cartridge from the belt 
and extracting the empty; 
case from the chamber. 
During the last part of 
the motion of the lock the 
empty case and the loaded 
cartridge are lowered un- 
til the latter is in line with 
the chamber and the for- 
mer drops to the ground. 
Under the influence of a spring, which the move- 
ment of recoil has extended, the lock is then pressed 
forward, the fresh cartridge is pushed into the cham- 
ber, the belt is fed forward one round, and the carrier 
and barrel finally returned to the firing position. Dur- 
ing the recoil the firing pin is cocked, and unless the 
trigger has been released the sear is struck at the con- 
clusion of the movement described above, and the gun 
is again fired. Continuous fire is obtained, therefore, 
simply by keeping the trigger pressed down after firing 
the first round. 
DETAILED DESCRIPTION OF THE GUN 

The gun consists of the following principal parts: 
The barrel, trunnion block, water jacket, condensing ap- 
paratus, water-jacket cap, steam tube, filling and drain 
plugs, casing, handle block, recoil mechanism, lock mech- 
anism, firing mechanism, feed box, muzzle attachment 
and sights. Details of the mechanism are shown in Fig. 
3, and of the action in Figs. 4 and 5. 

THE BARREL 

The barrel is chambered and rifled the same as the 
United States magazine rifle. On its exterior, near the 
muzzle and breech ends, are turned two cylindrical bear- 
ings which rest in corresponding supports in the trun- 
nion block and water-jacket cap, and on these bearings 
the barrel slides back and forth in action. Both bear- 
ings are packed with asbestos to prevent water leaking 
from the water jacket. On the breech end of the barrel 
are formed two trunnions, by which the two recoil plates 
are attached to the barrel. The muzzle end is threaded 
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for the barrel disk. To prevent rusting from the water 
in the water jacket, the exterior of the barrel is copper 
plated. 

The trunnion block is a steel casting, carrying at its 
lower end a lug, through which passes the trunnion pin 
of the tripod. The trunnion pin secures the gun to its 
mount and forms the axis about which the gun is moved 
in elevation. The front end of the casting is cylindrical 
and is threaded to receive the rear end of the water 
jacket. Under the circular section a drilled hole fur- 
nishes a seat for the rear plug of the inside tube and 
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horizontal in filling and the stopper closing the steam- 
escape hole in the water-jacket cap be removed, water 
will issue from the water-jacket cap hole as soon as the 
water jacket has been filled above the level of the tube. 
This is an indication that the jacket is sufficiently full 
of water. Should the stopper not be removed, the jacket 
may of course be filled up to the level of the filling hole. 
This will do no harm, but will result, after firing a 
number of rounds sufficiently to develop steam pressure, 
in the blowing off of hot water through the water- 
jacket cap hole which will continue until the level of the 


























FIGS. 1 AND 2. OPPOSITE 
directly in rear of this circular section the block is rect- 
angular in shape and serves as the front support of the 
casing inclosing the lock and recoil mechanisms. A hori- 
zontal hole is drilled through the rectangular part of 
the trunnion block and serves as the rear support for 
the barrel, and back of this in the bottom plate is the 
opening through which the cartridge cases fall. 
THE WATER JACKET 

The water jacket consists of a piece of drawn-steel 
tubing threaded on the exterior at each end. The rear 
end screws in the trunnion block and the front end in 
the water-jacket cap. Near the rear end and on the 
upper right-hand side is a drilled and tapped hole for 
the filling plug, and near the front on the bottom a sec- 
ond hole is drilled and tapped for the water plug, 
through which the water in the jacket may be drawn 
off. 

The adjustment of water jacket and trunnion block 
brings the barrel, when in position, below the center of 
the water jacket. By this arrangement a sufficient space 
above the barrel is obtained for the insertion of a steam 
exhaust consisting of an inside tube and an outside slide. 
The inside tube has two holes cut in its upper side, one 
near each end. A steam vent running down through the 
water-jacket cap is connected with the inside tube by 
means of a hole in the front plug. By this arrange- 
ment, no matter whether the piece be horizontal or in 
maximum depression or elevation, steam can always 
escape, as the outside slide will automatically cover the 
lower opening in the tube, preventing water from enter- 
ing it and will leave the other hole open for the passage 
of steam from the jacket through the tube and water- 
jacket cap hole to the condensing apparatus. From the 


arrangement of this tube and slide, if the piece be left 
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water in the jacket has been reduced sufficiently to al- 
low the free escape of steam to the condensing ap- 
paratus or to the open air, depending on the conditions 
under which it is operating. 
THE CONDENSING APPARATUS 

The condensing apparatus consists of a hose and a 
water box nearly full of water. In place of a water 
box, a pail, can, or a hole in the ground that will hold 
water, may be used. The hose leads from the steam 
outlet of the water jacket into the water, thereby con- 
densing the steam as it comes in contact with the water. 

When a container is used, the condensed steam and 
water may be returned to the water jacket of the gun 
and used over again. 

THE WATER-JACKET CAP 

The water-jacket cap is a steel casting which screws 
on the front end of the water jacket. It contains a 
threaded seat for the stuffing-box follower, which forms 
the front support for the barrel and also a threaded 
seat for the front plug on the inside tube. On the 
front of the cap is screwed the follower and on top is 
screwed the front sight. The water-jacket cap tube 
for the escape of steam, mentioned above, is screwed 
into the cap and runs from the front plug hole of the 
inside tube diagonally down to its opening at the under- 
side of the cap. On the top of the cap are stamped the 
name, model and serial number of the gun for identifica- 
tion purposes. 

THE FILLING PLUG 
The filling plug consists of a tapped hole in the trun- 


nion block, a water plug, and a chain, hook and eyebolt 
for securing the plug to the trunnion block. The con- 
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struction is such as to allow the easy unscrewing of the 
plug for insertion of the nozzle of the filling cup. When 
the nozzle is withdrawn the plug is screwed again into 
place. 


THE CASING 


The casing consists of the right and left outside 
plates, the bottom plate, slide and two covers, which are 
all made of steel. The outside plates are slotted to per- 
mit the free movement of the projecting parts of the 
recoil mechanism and to guide them in recoil. They are 
drilled for the pins and rivets by which they are at- 
tached to the handle block, trunnion block, covers and 
bottom plate. The bottom plate is of channel cross- 
section, the side flanges providing a support for the 
outside plates. The space beneath the flanges serves as 
a sliding seat for the slide. On the underside are the 
lugs to which the head of the elevating screw is pinned. 
The covers are hinged to each other and to the side 
plates, and are held closed by a spring catch at the rear 
end and a rotating bolt at the front end. On the under- 
side of the rear cover the cover guides are riveted for 
guiding the carrier in recoil. On top of the front cover 
is riveted the rear sight. On the underside of the rear 
cover the trigger bar is guided in a groove. 

THE HANDLE BLOCK 

The handle block is a steel casting which closes the 
rear end of the casing and carries the handles by which 
the gun is held during firing. Between these handles 
is pivoted the trigger, which consists of a straight 
lever, on the upper end of which a thumbpiece is riveted. 
The trigger is pointed to engage the safety catch. The 
upper end of the trigger engages a projection on a catch 
which is pivoted between the handles and prevents acci- 
dental movement of the trigger. The handle block is 
pivoted about a bolt passing through its lower end and 
the two side plates. The upper end is held in place by 
a T-headed pin passing through it from the left side 
plate and screwing into the right side plate. 

On the inside of the handle block the trigger lever is 
pivoted, the lower end of which engages a pawl which 
in turn is pivoted to the trigger. Between the upper 
end of the trigger lever and the safety catch is a com- 
pression spring which keeps these parts in constant 
contact. The upper end of the trigger lever engages the 
rear end of the trigger bar between two projections on 
its lower side. 


THE RECOIL MECHANISM 


The recoil mechanism consists of the recoil p!ates, 
crank, roller handle, fusee, crosshead, dead stop, crank- 
slot filler pieces, recoil spring, recoil-spring tension 
screw and spring box. 

The recoil plates are two parallel steel plates which 
embrace the trunnions of the barrel at their front ends, 
and at their rear ends include and furnish bearings for 
the crank. On their inner surfaces are formed guides in 
which the lock frame slides back and forth in action. 

The crank consists of a shaft which extends through 
the side plates on both sides and carries at its center, 
between the recoil plates, a slotted arm to which the 
crosshead is pinned and about which pin the crosshead 
rotates. Its right end is hexagonal in shape and carries 
the roller handle secured to it by a pin. On the left 
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end is a short arm called the fusee, to which is pinned 
the link chain for connecting the recoil spring with the 
fusee. The crosshead is a short piece pivoted at the 
rear end to the arm on the crank and secured at its 
front end to the side levers of the locking mechanism 
It serves simply as a link to connect 
On its shank near 
3y in- 


by a bayonet joint. 
the crank arm with the side levers. 
the center is screwed the crank-adjusting nut. 
serting thin washers between the shoulder on the shank 
and the nut the position of the side levers with reference 
to the crosshead can be varied. This causes-a change 
in the location of the lock frame, and by this means 
an accurate adjustment of the head space required by 
the cartridges can be obtained. The dead stop is a steel 
cam pivoted on the right side plate and serves to limit 
the movement of the roller handle in counter recoil. The 
recoil-spring is a helical tension spring inclosed in the 
spring box attached to the left side plate by means 
of two small studs in front and one in the rear. The 
rear end of the spring is held by two short links to the 
fusee and the front end is secured to the box by means 
of the tension screw threaded to the recoil-spring nut 
and passing through a hole in the spring box. The ten- 
sion of the recoil spring is regulated with the tension 
screw which is turned by a sliding pin handle. 


THE LocK MECHANISM 


The lock mechanism is contained between the recoil 
plates and consists of the lock frame, filler piece, carrier, 
gib, gib spring, gib-spring plate, side levers and pins, 
lifting levers, firing pin and striker point, mainspring, 
tumbler and pin, safety sear and pin, and hand sear and 
pin. All these parts are contained in or assembled to 
the lock frame. The latter is a steel forging having at 
its front a narrow vertical face about 3.25 in. long in 
which are cut the guide ribs which mount the carrier. 
The filler piece is located in the center of the narrow 
vertical face. On the bottom part of the lock frame are 
formed two horizontal ribs on each side that support the 
lock in the recoil plates and are the bearings on which 
it moves during recoil. Above these ribs the frame is 
slotted out horizontally to form a seat for the firing 
pin. The top of these ribs forms a seat for the lifting 
levers. 

The carrier has a vertical sliding motion on the front 
face of the lock frame. Its face is provided with flanges 
which, with the gib projecting through from the rear, 
embrace the base of the cartridge case in the operations 
of withdrawing it from the belt, inserting it in the 
chamber and extracting it after firing. Near the bot- 
tom a conical hole is drilled to permit the passage of 
the point of the firing pin. 

The side levers consist of a fork-shaped shank, the 
solid end of which is bored out to fit the crosshead, while 
each arm of the forked end terminates in a lever ex- 
tending upward and to the rear. The fork embraces 
the lock frame, and the piece is pinned to the latter 
at the front end of the fork. 

The lifting levers consist of two plates pivoted near 
one end onapin. This pin passes through the rear part 
of the lock frame, the levers lying outside the frame. 

The firing pin is a rectangular-shaped forging, whose 
front end has the case-hardened striker point secured 
to it by a screw. On the sides are formed parallel 
shoulders, by which the pin is supported in the lock 
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frame. The top edge is cut away irregularly, forming 


a shoulder, against which the mainspring abuts, and also 
a bearing for the tumbler. The latter, an L-shaped 
piece, is pivoted to the lock frame at the angle. The 
shorter arm fits the notch in the upper edge of the firing 
pin and serves to retract and hold the firing pin in 
the cocked position. The longer arm is pushed up by 
the side lever shank as the latter is raised in recoiling, 
thus forcing the shorter arm to retract and cock the 
firing pin. 

The mainspring is a leaf spring placed vertically in 
the upper part of the lock frame, the longer end engag- 
ing a boss on the firing pin and the shorter abutting 
against the hand sear. The latter is a straight lever 
secured near the lower end by a pin passing through 
the sides of the lock frame, and about which it rotates. 
The lower end engages a notch on the tumbler, and the 
upper end fits into the long slot of the trigger bar and 
is engaged by the front end or shoulder of the slot. In 
the firing position the side-lever shank is horizontal in 
prolongation of the crosshead. The carrier is there- 
fore dropped to its lowest position by the lifting levers, 
so that the firing-pin hole is opposite the corresponding 
hole in the lock frame. Upon firing, the carrier first re- 
ceives the shock of recoil, distributes it along its bear- 
ing surfaces to the lock frame, which in turn transmits 
it to the side levers, side-lever shank, crosshead, crank, 
recoil plates, fusee, and finally through the recoil spring 
to the casing and mount. 


THE FIRING MECHANISM 


The firing mechanism consists of the trigger, trigger 
spring, trigger-lever safety catch and trigger bar. As 
described above, the trigger is a straight lever secured 
near its lower end to the handle block by a pin, about 
which it rotates. The upper end engages the safety 
catch, which holds it to the rear until it is released by 
lifting the catch and is pressed in. The trigger bar is 
a long, narrow plate lying in the channel of the rear 
The trigger 
in 


cover plate. It contains one long slot. 
spring is a small helical spring mounted on a stud 
the front face of the safety catch and tends to separate 
the trigger and trigger lever. It the upper 
part of the trigger to the rear, so that the trigger bar 
can move forward under the action of the mainspring 
transmitted through the hand sear and permit the latter 
to engage the shoulder on the tumbler when the piece is 
cocked. In continuous firing, as the trigger bar is 
held back by the trigger, the hand sear will never be 
able to engage the shoulder on the tumbler, but, being 
kept out of engagement, will allow the firing pin to 
move forward again as soon as the cycle of movement 
which ends with its cocking or retraction is completed. 


presses 


THE FEED Box 

The feed box is a hollow steel casting extending trans- 
versely through the casing near its forward end. On 
the right side it projects beyond the casing, and its 
lower edge is curved to facilitate the feeding of the cart- 
ridge belt. On the front edge of the feed box a vertical 
bearing is provided in which is seated the arbor of 
the feed-box lever. This lever is held in place by the 
feed-box bearing cap, which slides into place after in- 


serting the lever. At the end of the lower arm of the 


lever is a stud which engages in a slot near the front 
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end of the left recoil plate. 


of the feed-box slide. 


SERIAL LIST 


(Numbers before components refer to numbers shown in Figs 


4A Trunnion block 

5A Outside plate, right 

5B Outside plate, left 

6A Bottom plate 

6B Bottom plate slide 

6C Bottom plate slide stop 
6D Slide catch head 

6k Bottom plate slide catch 
6 Roller bracket 

6G Outside plate filling piece 
oH Front cover stop 

7A W ater-jacket ip 

7B Steam outlet tube 

7¢ lrrunnion block distance piece 
7D Stuffing box 


BA Water jacket 


8B Outer steam tube 

fat Steam tube plug 

8D Inner steam tube 

8I Steam tube socket 

8} Water-jacket trough 
9A Barrei 

10A_ Recoil plate, left hand 
10B Recoil plate, right hand 
1t1A) Crank 

11B Crosshead 

Hie Fusee link (rear) 

111> Fusee link (front) 

12A Roller handle 

12B Dead stop plunger 

12 Roller handle knob 
12D Dead stop 

121 Dead-stop bracket 

121 Roller 

134A Lock frame 

3B Filling piece 

1x Ha sear 

13D Tumbler 

131 Firing pin 

13F Safety sear 

134 Distance piece for lock frame 
13H = 6Striker point 

144 Side lever 

14B Lifting lever, right hand 
14C Lifting lever, left hand 
14D Carrier 

14] Gib 

14} 


(nb spring pl ate 


1I5A Handle block 

5B Handle grip 

15C Oil reservoir cap 
15D Reservoir cap washer 
15E Handle block oil reservoir 
15] Brush holder 

1X) Brusl 

160A Trigger lever 

16B rrigger pawl 

16C Safety catch 

16D Thumb piece 

16 Handle block pin 

16} lrigger 


I7A Rear « ver 


171 rrigger bar 

17C Rear cover catch 

17D Rear guide stud 

8A Front ver 

18B Front cover catch cap 
1& Front cover catch snib 
18D Cover guide, right hand 
18} Cover guide, left hand 
18 Front cover catch bracket 
18G Front cover catch 

194 Feed box 

204A Bottom pawl, left hand 
20B Bottom pawl, right hand 
20C ~=Bottom pawl connecting plate 
20D Feed-box lever 

201 Feed-box slide 

20! Cartridge guide and stop 
20G Feed-box ring cap 
20H Upper pawl, left hand 
20) Upper pawl, right hand 
21A Fror ight 

21C_ Deflection leaf 

21I I ight carrier 

22A Sigh ul 

22B Re ght bracket 

2X Rear sight stem 

22D Cateh button 

221 Slid 


234 Water plug 


238 Water-plug top piece 

2*™ Ster vering 

23D Water-plug fastening link 
231 Water-plug fastening ring 
231 Water-jacket cap hose connection 
2KG) Stet 

23H =Eyebolt 

23J. Securing 8S hook 

23K Securing chain (6 links) 
231 Securing chain (12 links) 
24A Spring box 

24B Spring-box fixing (front) 


plate seated in grooves in the feed-box casting, which 
permit it to have a transverse movement. 
hand end, on the underside, are formed two lugs. 





Vol. 47, No. 8 


In the end of the upper: 
arm of the lever is a stud which takes a slot on the top 


24C 
24D 


28M 


28N 
28P 
28Q 
28R 
288 
29A 


29B 


29C 
291 
291 
29G 
29H 
29J 
29K 
291 
29M 
29N 
29P 
29Q 
29R 
298 
BIA 
BIB 
Bi 


The feed-box slide is a flat steel 


OF COMPONENT PARTS 


3 and 4) 


Spring-box fixing (rear) 

Fusee 

Recoil-spring hook 

Recoil-spring nut 

Sleeve 

Front disk 

Muzzle 
chain 

Securing chain ring 

Muzzle gland 

Front disk cap 

Barrel disk 

Barrel-disk clamping screw 

Follower 

Locking pin 

Side-lever pin 

lrigger pin 

Bottom pawl rivet 

Rivet 

Rivet 

Bottom and outside plate rivet 

Bottom and outside plate rivet 

Dead-stop bracket and outside 
plate rivet 

Carrier supporting spring rivet 

I usee rivet 

Chain-link rivet 

Lock-frame rivet 

Adjusting washer (thick) 

Adjusting washer (thin) 

Stem washer 

rension screw handle washer 

Water plug washer 

Belleville washer 

Deflection-screw washer 

Roller washer 

Side lever-pin bushing 

Deflection-screw washer 

Rear-sight stem pin 

Dead-stop pin 

Slide-catch pin 

lrigger-paw! pin 

End-link pin 

Crank pin 

Crank-pin fastening link 

Upper-pawl pin 

Filling-piece pin 

Salety-sear pin 

Trunnion block and outside plate 
pin 

Rear rivet for rear sight 

Front rivet for rear sight 

Cartridge guide and stop rivet 

Cartridge guide rivet 

Spring box rear stud 

Spring box front stud 

Tumbler pin 

Hand-sear pin 

Muzzle attachment stop pin 

Bottom pawl pin 

Trunnion block and outside plate 
rivet 

Tension-screw handle 

Handle block hinge pin 

Cover-hinge pin 

Rear-cover catch hinge pin 

Front-plug screw 

Steam tube front plug 

Front-sight carrier screw 

Hose-connection screw 

Safety-catch pin 

Recoil spring tension screw 

Screw-securing crank handle 

Deflection screw 

Trunnion block and outside plate 
scTew 

Cover-hinge pin nut 

Sight-cam securing screw 

Dead-stop plunger stop 

Adjusting nut 

lrigger-bar spring plunger 


attachment securing 


pin 





Carrier supporting spring, left 
hand 

Carrier supporting spring, right 
hand 

Gib spring 

Rear cover catch spring 


Bottom-paw!l spring 
Bullet-guide spring 
Upper-pawl spring 
Mainspring 

Safety-sear spring 

Recoil spring 

Dead-stop plunger spring 
lrigger-lever spring 
lrigger-bar spring 
Front-cover catch snib spring 
Catch-button spring 
Slide-catch spring 

runnion pin 

lrrunnion pin collar 
lrunnion pin adjusting nut 


At its right- 
These 
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FIG. 3. GENERAL ARRANGEMENTS AND SECTIONAL VIEW OF GUN 
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lugs are drilled for the upper pawl pin, which serves 
as an arbor for the upper pawls. The long arms of the 
pawls are pressed downward by a double leaf spring 
consisting of two parallel leaves joined at the base and 
secured to the underside of the slide by an undercut lip. 

Beneath the curved lower edge of the right-hand end 
of the feed box are formed two lugs drilled to take the 
bottom pawl pin. The bottom pawls are mounted on 
this pin as an arbor, their long arms projecting through 
slots in the bottom of the feed box. The shorter arms 
are slotted at the end in which a finger plate connecting 
the two arms is riveted for easy manipulation by the 
fingers. The pawls are kept in position by a peculiar 
shaped double leaf spring mounted at the center of the 
pawl pin. 

The action of the feed box is as follows: During the 
recoil of the parts the slot near the front end of the left 
recoil plate pulls the stud on the end of the lower arm 
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recoil on the system. The barrel disk consists of a hub 
which screws on the muzzle of the barrel and carries a 
disk concaved to the front. The follower is secured to 
the water-jacket cap by a screw thread. Through the 
front disk a hole is drilled just large enough to permit 
passage of the bullet, while the sides of the sleeve are 
cut away as much as possible to allow free escape of the 
powder gas. The front disk cap can easily be removed 
when heavily coated with the products of combustion 
by unscrewing the front disk and prying it out, after 
which a new cap may be inserted. 


SIGHTS 


The front sight, complete, is composed of the front 
sight, front-sight carrier and front-sight carrier screw. 


The front sight is a forged-steel piece dovetailed into 
the front-sight carrier, thus allowing lateral adjustment 
of the sight. 


It is shaded by the front-sight cover. 
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FIG. 4. THE 
of the lever to the rear. This causes a counterclockwise 
revolution of the vertical arbor of the lever, resulting in 
throwing of the feed-box slide plate from left to right 
by the upper arm, so that the pawls on the underside of 
the slide plate are pushed back and engage in rear of 
the next cartridge in the belt. During the counter recoil 
the movement is reversed, resulting in the feeding of the 
next round in the belt to the position for engagement 
with the carrier grooves. The under pawls prevent the 
movement of the belt from left to right unless depressed 
from beneath by hand. 

The muzzle attachment consists of the follower, barrel 
disk, front disk, disk cap and sleeve, which are steel 


forgings whose functions are to regulate the effect of 


ACTION IN FIRING 


AND FIRED POSITIONS 


The rear-sight group is made up of the following 
The movable base, the base spring, the 
the slide, the half nut, the 
the aperture disk and the 


principal parts: 
leaf, the elevating screw, 
slide cap, the drift slide, 
windage screw. 

The movable base has on its upper surface two ears, 
in which are the holes for the joint pin which serves as 
a hinge for the leaf. On the rear end of the movable 
base are the wind-gage graduations, each point of which ~ 
corresponds to a lateral deviation of 4 in. for each 100 
yd. Both ends have lips which fit the undercuts of 
the fixed base, the front lip having also a worm gear 
for engaging the thread of the windage screw. The base 
spring fits in the spring seat of the movable base. 














August 23, 1917 ; AMERICAN 

The rear face of the leaf is graduated from 0 to 2600 
yd. and its right edge is graduated in mils. On the right 
side of the sighting opening in the leaf is the groove 
and seat for the elevating screw, which is a long, thin 
screw, extending from the bottom of the sighting open- 
ing to the top of the leaf, where it is secured in the 
elevating screw head by the elevating screw pin. This 
elevating screw allows minute corrections for elevation 
and also holds the slide in position on the leaf by means 
of a half nut which is seated in the slide and the half- 
nut spring, the latter forcing the half nut against the 
thread on the elevating screw. The pitch of the screw 


is such that one complete turn corresponds to a change 
The outer end of this half nut is knurled, 


of one mil. 
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for the small and large slide-cap screws. On the rear 
face at the bottom of the slide cap is the open or battle 
sight. 

The drift slide moves in the drift slots in the leaf. At 
the top is a small open sight, while just below are two 
openings, the upper for the pivot and circular lug on 
the aperture disk and the lower for a sighting aperture. 
The drift slide is held in place by a lug on its front face, 
which bears against the slide and by the lug which con- 
tains the open sight. This latter lug extends to the 
rear and bears against the top of the slide cap. On the 
lower edge of the open sight lug is another small lug, 
which engages in the notches on the perimeter of the 
aperture disk, locking the latter in the desired position. 
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Returning Position 
Lock fully recoiled ana nt of returning. Firina 
pin cocked on tr ety / ator » dropped pos HON 
bringing live cartridge in line witt chamber of the barrel 
Barrel and recoil plates fully reti 7 and new cartridge 
brought into feed box 
FIG. 5 THE ACTION IN RECOILLING AND RETURNING POSITIONS 


and by pressing in on the knurled head the half nut can 
be released from the elevating screw and the slide 
quickly raised or lowered. 

The rear face of the slide is cut out for the leaf, and 
the drift slide and the right half are made with a seat 
for the half-nut spring and the half nut. The right and 
left ends are drilled and tapped for the small slide-cap 
screw and the large slide-cap screw, which secure the 
slide cap to the slide. The front face of the slide is 
slotted and recessed for the pivot. 

The slide cap has a circular cut in its upper surface 
which forms a recess for rotating the aperture disk, 
and also apertures for sighting and for reading the 
graduation on the leaf. The center is slotted for the 
pivot. On the right and left sides are drilled the holes 


The aperture disk is a circular piece containing five 
sight openings, namely: Four peepholes, 0.04, 0.06, 0.08, 
and 0.10 in. in diameter, and one large aperture which 
contains an open sight. A circular lug on the front 
face engages in the central opening of the drift slide, 
thus causing the aperture disk to conform to the move- 
ment of the former. This lug is drilled and tapped for 
the pivot spring and the pivot. The purpose of the 
pivot spring is to force the aperture disk to the rear, 
so that one of the notches, which are cut on its perim- 
eter, will engage in the small lug on the drift slide and 
prevent rotation. By pressing inward, the aperture 
disk can be released and rotated until the desired aper- 
ture is opposite the sighting openings, located in the 
drift slide. 
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The windage screw consists of the windage screw, the 
windage screw knob, the windage screw collar, the wind- 
age screw spring and the windage screw pin. It is 
seated in the front part of the fixed base. 


DESCRIPTION OF THE TRIPOD 


The tripod consists of the following principal parts: 
Front legs, trail, seat and seat bracket, pintle and pivot, 
top carriage, body, traversing mechanism and elevating 
mechanism. 

THE FRONT LEGS 

The front legs consist each of a short length of drawn 
steel tubing carrying at the upper end the link by which 
it is attached to the adjusting arc and at the lower end 
a flattened shoe. One end of the link is turned to fit 
snugly in the bore of the tubing and riveted thereto in 
two places. The upper end of the link terminates in 
three teeth which fit into a circular rack when adjusted 
for firing. When it is desired to fold the tripod for 
transportation or to extend the front legs forward in 
carrying by hand, the slot in the link permits the clamp 
to be loosened from its seat on the drum and the teeth 
to be disengaged from the adjusting arc, swung around, 
reéngaged, and clamped. 

THE TRAIL 

The trail consists of two lengths of steel tubing, called 
the outer and inner trail tubes. The inner tube fits into 
and is riveted to a socket, which is also riveted between 
two semicircular side plates, and at its front end carries 
two adjusting ares for the front legs. The outer trail 
tube forms the trail clamp and holds the attachment 
for the seat. 

The inner tube is turned to fit closely the bore of the 
outer tube, in which it has a sliding motion. This mo- 
tion may be stopped and the inner tube clamped in any 
position by means of the trail sleeve clamp which is 
riveted to the top end of the outer tube. The sleeve is 
split for a short distance back from the end, so that by 
tightening the clamp the lugs are brought nearer to- 
gether and the inner tube firmly gripped. 

The key inserted in the trail sleeve works in a longi- 
tudinal slot cut in the surface of the inner tube on the 
underside and prevents the tube from turning. To the 
rear end of the outer tube is attached a shoe similar to 
those on the front legs. This construction of the trail 
permits adjustment of its length to uneven surfaces and 
shortening to a minimum length for transportation. A 
pair of leg clips fastened to the outer tube serves to 
bind securely to the trail the front legs when the tripod 
is folded. 

THE SEAT 

The seat is of sheet steel pressed to shape. Its front 
end is pivoted to fit the seat sliding collar which slides 
on the trail tube. The rear end is pivoted to the seat 
link, which in turn is pivoted to the seat link collar at- 
tached to the outer trail tube. 

The seat link collar is of steel and riveted near the 
end of the outer tube. On the underside of the seat 
are two lugs of the hinge drilled and riveted to it, the 


action of which is described below. For transporta- 


tion the seat slides forward by means of the seat sliding 
collar to which it is pivoted. 


The rear of the seat folds 
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down close to the trail and the top of the seat link rests 
on the trail. In action the seat is slid backward and 
automatically stops by the contact of the seat link with 
the seat link collar. 


THE PINTLE 


The pintle is a hollow steel forging which furnishes 
the points of attachment for the legs and trail, the pivot 
for transverse movement of the gun and top carriage, 
and the seat for the traversing arc. 

In the rear of this casting are machined two surfaces 
inclining outward to which the traversing arm is riveted. 
The upper end is turned to form a bearing for the top 
carriage, traversing pivot and yoke. The rear end of 
the traversing arm furnishes pivot bearings for the 
elevating nut, while on the underside is the clamp for 
the traversing arc, the rear edge of which is turned to 
an are struck from the center of the pintle axis and fits 
into a corresponding groove in the rear of the travers- 
ing arm, thus preventing the latter from jumping. The 
top surface of this seat is machined to form a flat 
bearing surface for the rear ends of both the top car- 
riage and the traversing arm. 

The top and front of the pintle is turned to form 
a vertical bearing for the top carriage and traversing 
arm. In the upper part of this bearing is pivoted the 
yoke. 


THE TOP CARRIAGE 


The top carriage is a steel forging consisting of a 
hub bored out to fit over the pintle and an arm project- 
ing downward and to the rear, to which the traversing 
are is riveted. This arm is also gibbed to the top car- 
riage guide by means of the groove engaging the cir- 
cular lip on the latter. On top of the hub is the pivot 
yoke drilled and slotted transversely for the trunnion 
The gun rests between the cheeks of this yoke 
One 


pin. 
supported by and rotating on the trunnion pin. 
end of this pin is bent to a sharp angle to form a 
handle, while the other is threaded to receive the ad- 
justing nut. The cheeks of the pivot yoke are reamed 
out and slotted to the size of the ends of the pin. On 
mounting the gun the pin is dropped through the slots 
of the pivot yoke and secured by rotating the handle, 
thereby tightening the cam. 

The web at the rear of the top carriage is cut away 
just in rear of the hub for the top carriage clamp 
link, and a hole is drilled through the horizontal web 
for the top carriage clamp bolt, the head of which is 
fitted with a lever handle. The eccentric portion of the 
clamp bolt is fitted with a bushing into a link connecting 
to a hinged plate. By rotating the clamp bolt this 
plate is raised to engage the notches under the top 
carriage guide, thereby locking the top carriage to the 


body. 


THE Bopy 


The body consists of the side plates, top carriage 
guides, trail socket, distance pieces and adjusting arcs 
of the front legs. 


THE TRAVERSING MECHANISM 


The traversing pivot is drilled for the passage of the 
pivot stud and counterbored slightly as a seat for the 
shoulder on it. 
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The traversing arm is a steel casting to one end of 
which is riveted the pintle and rests upon the shoulder 
formed at the base of the latter. Slightly in rear of 
this bearing a curved slot is cut, through which the 
traversing arc passes, and in rear of this slot the arm 
is bent downward. At the rear end is formed a yoke 
in which is pivoted the elevating nut. 

In front of the elevating nut is fitted the traversing 
clamp, which consists of a claw, a bushing and clamp 
handle. By swinging the handle one way or the other 
the claw engages the under surface of the traversing 
arc thereby clamping the arm stationary with the tra- 
versing arc. 

On each side of the traversing arm a traversing stop 
is fitted to the traversing arc. This stop is fitted with 
a plunger, a spring and a screw and hooks over the 
rear of the traversing arc. On the plunger are found 
teeth to engage the teeth formed under the edge of 
the traversing arc. By pinching this stop between the 
thumb and forefinger of either hand it may be disen- 
gaged and set at any desired position on the traversing 
arc. When these stops are placed on the extreme ends 
of the traversing arc, the traversing arm may be swung 
223 deg. either side of center. By releasing the elevat- 
ing gear an all round training may be obtained but with- 
out any clamp. 


THE ELEVATING MECHANISM 


The elevating mechanism consists principally of the 
outer elevating screw, the inner elevating screw, the 
elevating nut, hand wheel, the elevating clamp, the 
elevating nut pin and the elevating pin. 

The outer elevating screw is a steel cylinder, on which 
is screwed at the upper end the handwheel, with six 
knobs, with which the screw can be turned by hand. A 
right-hand screw thread is cut on the exterior of the 
body and a left-hand thread is cut for a short distance 
on the interior of the body. The remainder of the 
bore is reamed out to a diameter large enough to clear 
the inner screw when in place. 

The inner elevating screw is a steel forging, at the 
upper end of which a T-shaped head is formed, which 
is drilled transversely. This head fits between lugs on 
the bottom plate of the gun and is secured to them by 
the elevating pin. The pin has a spring at one end 
which is held in place by riveting. 

On the body of the screw is cut a left-hand thread 
corresponding to that on the interior of the outer screw. 
The lower end is drilled and tapped axially for a stop 
screw, which, by closing the end of the thread, limits the 
upward movement of the inner screw when it comes in 
contact with the bottom of the interior thread in the 
outer. The elevating nut is a long nut, carrying at its 
lower end a lug drilled to take the elevating-nut pin by 
which it is hinged to the top carriage and at its upper 
end a second lug for the elevating clamp. The bore 
of the nut is threaded for the outer elevating screw for 
its whole length. The threaded part is slotted longi- 
tudinally through the center of the clamp lug. One side 
of the latter is reamed to take the body of the clamp 
and the other is threaded. The clamp itself consists of 
a bent handle and a body partly smooth and partly 
threaded. It is inserted through the reamed portion of 
the lug on the nut and screws through the threaded 
portion, being kept in place by a collar and pin on the 
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projecting end. By screwing in the clamp still farther 
the two portions of the lug are brought closer together, 
thus causing the nut to grip the outer elevating screw 
tightly and prevent any movement of the latter. 

As the inner elevating screw is prevented from turn- 
ing by its attachment to the gun and the elevating nut 
likewise by its attachment to the carriage, it follows 
that rotation of the outer screw will cause it to move 
either up or down in the nut and at the same time 
force the inner screw in the same direction. The elevat- 
ing mechanism gives a range in elevation of 16 degrees. 

By disengaging the T-head of the elevating screw from 
the bottom cover plate the gun may be swung around 
a complete circle. By swinging it around 180 deg. the 
gun may be elevated to 75 deg., but without any elevat 
ing clamp. 


> "eo a ; ‘ ‘ 
Proposed S. A. E. Standards for 
Airplane Parts 
Column Control—Fig. 1 illustrates the general ar- 
rangements and movements of the type of control gen- 
erally used for airplanes of the heavier and slower types. 
It is not the 
ment or connections, rather the directions of the move 


intended to standardize exact arrange- 
ments required to produce given results. 

Stick Control 
control used in the lighter and faster machines are illus- 
trated in Fig. 2. 
for Hard Wires—The 
ends of hard wires, shown in Fig. 
This is the present British stand 


The control movements for the type of 


Loops method of fastening 


3, is recommended 
for standardization. 
ard, consisting of an oval coil of wire, through which 
the hard wire is slipped, bent in the form of a loop, 
inserted again and the end bent over against the coil. 
The whole is then soldered. 

Nonflexible Cable 
ends, 


Galvanized Ends—The splices for 
nonflexible shown in Fig. 4 
and Table I, are recommended for standardization. The 
Soft steel wire 


galvanized cable 
total length of splice is indicated by L. 
of 0.041-in. diameter is to be used for wrapping. 
spaces are to be left between convolutions of the wrap- 


Two 


ping wire, the width of the spaces being indicated in 
Table II, which also gives the sizes and strength. 


rABLE I PROPOSED SPLICES FOR GALVANIZED NONFLEXIBLI 
CABLI ENDS * 
Full 
Diameter Strengt! 
f Cable l Sp Wind of Cable 
Ix 19 1} } ! 500 
1x 19 2 | I} 1,100 
1x 19 24 } 1} 2,100 
ix 19 2} i 2 3, 200 
& %$IxI9 3 4 2} 4,600 
| 1x 19 3 3, 2} 6,100 
d Ix 19 4 ; 2} 8,000 
Solder without drawt temper wi 
Splices for Flexible Cable Ends—Flexible cable 


splices, as shown in Fig. 5 and Table II, are proposed 


for standardization. The length of splice from the 
TABLE Il. PROPOSED SPLICES FOR FLEXIBLE CABLE END» 
Lenat} Lengtl 
Diameter f Nur rof f { Strenet} 
f Cable Sy Tu Serving or 4 
7x14 1 | 800 
7x19 l 3 over core | j 2,000 
buried 
& 7x19 1} 4 under 1} | 2.800 
& %7@xI9 Fi 1} ; 4,200 
5 7x19 2} 1} ; », 600 


pointed end of the opening in the thimble is represented 
The end of the splice 


by “splice plus or minus }$ in.” 
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is wrapped with a “serving” of shellacked harness eye end and one yoke end, depending upon the exact 
thread. Dimension A represents the distance from the use to which they are to be put when in use on the 


end of the opening in the thimble to the end of the 
“serving.” 


Thimbles for Wire Ends—Thimbles, as shown in Fig. 


6, in sizes indicated in Table III, are submitted for 
standardization. 
TABLE Ili. PROPOSED DIMENSIONS FOR THIMBLES FOR WIRE 
ENDS 

Thickness of Widtl f Length of 

Size of Rope rt bl Eve ve 

A-h 0 09 0 35 0 70 

1 0 13 0 35 0 70 

+s 0.17 0 40 0 80 

4 0.21 0 50 1 00 

M 0.24 0 60 1.20 

; 0.25 0 70 1.40 

’ 0 3 0 80 1 60 

J, 0 33 0 90 1 80 

; 0 39 1 00 2 00 
Turnbuckles—The turnbuckles shown in Fig. 7 and 


Tables IV and V are recommended for standardization. 


The dimensions given are for short and long turn- 
buckles, each length having either two eye ends or one 





airplane. 


TABLE IV PROPOSED DIMENSIONS FOR TURNBUCKLES * 
Item Short Long 

Length of barrel 2 4 
Lengths between eyes 

With threads flush with ends of barrel 4 8 

With maximum extension 45 8% 

With minimum extension 33 5} 

* With either two eye ends or one eye and one yoke end 

TABLE V. STRENGTH (IN POUNDS) OF PROPOSED 
TURNBUCKLES 

No. Short Long 
1 500 500 
2 1,000 1,000 
3 1500 1,500 
4 2,000 2,000 
5 2500 2'500 
6 3,000 3,006 
7 3,500 3.500 
8 : 4,000 
9 4,500 
10 5,000 
1 6,000 
12 7,000 
}? 8,000 
14 9,000 
15 10,000 
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Value of Detail on Drawings’ 


By CHARLES M. HORTON 





RAVELING about the country, Steve 
Winthrop often struck queer jobs. 
Sometimes he found the work inter- 
esting, but his associates not quite so 
much so. Sometimes he found him- 
self with a good crowd of draftsmen, 
but the work itself petty and slack 
and anything but absorbing, which 
might have accounted for the other 

fact—men will be interested. And sometimes he dis- 
covered the combination of interesting work and 
interesting associates in a single job. But for the most 
part he found both the work and the men around him 
enervatingly pleasing. Yet there was one job he struck, 
which for queer slants beat anything. 

The company was known as the American This-and- 
That Co. It did a nation-wide business and frequently 
was in the courts for alleged infractions of the Sherman 
anti-trust law. But that is beside the point. Though it 
called itself American, and probably had a right to call 
itself American, the other members of the department 
in which Steve worked, from the general manager down 
to and including the office boy, were either German or 
German-American. For instance: The general man- 
ager’s name was Hoffmeyer, his assistant’s name was 
Schlosser, the chief draftsman’s name was Schwartz, 
and the office boy’s name was Heinie. In between, there 
were seven draftsmen, whose names respectively were 
Kriecker, Hochstrasser, Weschler, Reckendorfer, Specht, 
Meisel and Helmstaedter—all fine, soft, mellifluous, 
Latin names. Steve was the only man on the depart- 
ment payroll with an Anglo-Saxon name; and he figured 
it out afterward that his name never would have got 
there but for the fact that the company heads were in 
a hurry for their drawings—to beat out some law, I sup- 
pose. The general manager was a tall, active individual 
whose favorite phrase seemed to be, “Discharch him!” 
He spent a good deal of time in the drafting room, 
in fact seemed to love the place. 
He would come into the room with 
great, long strides, take up a tower- 
ing stand centrally among the draft- 
ing boards and sweep a merciless 
eye around and over and at the 
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trembling draftsmen, giving for all the world the im- 
pression of a rooster on a dunghill, surveying with a 
more or less disdainful gaze his flock of hens and chick- 
ens. He was lord of that domain, unquestionably. And 
he knew it; that, too, was evident. Hands in his 
pockets, head and shoulders and body high above the 
surrounding grovelings, he would stand motionless for 
a long time. Then suddenly and without warning he 
would step toward one of the men and proceed to dis- 
cuss, with the chief 

draftsman, the ma- (7 eras 5 
chine or part of ma- 
chine being laid out 
on that particular 
board. Altogether it 
was nothing if not 
dramatic. Now these 
visitations, naturally, 
got Steve’s goat. 
Steve was an old-line American, whose ancestors had 
come over in the first boat; and consequently his blood 
was riotous with corpuscles that, combined, spelled 
Liberty, Equality, Justice. Also, Steve himself had 
taken three degrees Somewhere, and deep within him 
was the conviction that all men were created equal. Per- 
haps the general manager, too, had taken these degrees 
Steve could not savy. He could say, though, that in his 
own case the thing had “‘took.” In the case of the gen- 
eral manager, in certain directions at least, there was 
but scant evidence of it, however. So when the man 
stalked in upon him in that fashion about three times 
a week, Steve in time found himself getting more and 
more peeved. Indeed, after a month or two of this, 
though he could not see these dramatic entrances, owing 
to the fact that he sat with his back toward the door 
every time the general manager stepped over the thresh- 
old Steve felt his hair slowly bristle, like the hair on 
a dog bridling at an enemy. One day came Steve's turn 
to feel the hand of the general man- 
ager. Steve was laying out an ar- 





rangement of a machine. As I have 
said frequently in these columns, 
Steve was a good draftsman. A good 
draftsman is one who will take any 
amount of pains to forestall an er- 
ror in the shop. This means the 
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showing of detail on the drawing, as well as other 
things. A drawing is only a form of language anyway, 
with certain rules and signs supposed to be well under- 
stood by those whose duty it is to read them, and the 
picture, when finished, ought to tell its own complete 
story. Steve well understood this, of course, and al- 
ways tried to tell the story to the shop in as clear and 
simple language as he had 
at his command. When a 
tap bolt was required, 
Steve drew in a tap bolt; 
when it was a stud, he drew 
in a stud; when it was a 


through bolt, Steve care- 

fully drew in a through yt 
é : : g rie 

bolt. You can’t get away we ull 


from it, Steve knew his 

business. Nevertheless, though his skill usually was 
never questioned on a job, it was doomed to be brought 
under vigorous questioning now. The general manager, 
after his haughty survey of the room, as usual, strode 
across to Steve’s board, followed by the meek and servile 
chief draftsman. Whereupon the following conversation 
ensued: 

“Ho-ho! You must not do that, Mister Windcoop! 
That iss too fancy! Shust make a center line! That iss 
sufficiend! Too much time—too much time! We can- 
nod afford that, Mister Windcoop!” 

Steve looked up. 

“Winthrop is my name,” he calmly corrected the gen- 
eral manager. Then he looked at the drawing. “I 
know that takes time, but not very much time, because 
I work fairly speedy. And don’t you think the man 
in the shop ought to know? Somebody will have to in- 
form him sometime, if my drawing fails to state the 
thing!” 

The general manager dismissed this with a wave 
of his hand—superciliously. 

“That iss a trivial matter! 
Bimthrop! Ve never show things like that. 
time—too much time!” . 

“Winthrop,” said Steve quietly. “I’ve always showed 
things like that wherever I’ve worked, and my training 
and experience lead me to believe that it pays. I—” 

“Und anyway,” interrupted the general manager, 
“that is incorrect! It should be the opposite—a casting. 
That is incorrect!” Then to the chief: “Otto, you know 
that. Vy did you—” etc., etc., ad infinitum. 

Steve laid down on the argument in disgust. In his 
last criticism the general manager had taken the prop 
out from under his own argument. Had Steve neglected 
to draw in that detail, the general manager would not 
have discovered the error. Yet he was finding fault 
for Steve’s having shown intricate detail. It was all 
beyond Steve. He rubbed out the detail, following the 
chief draftsman’s advice, and thereby expended some 
more valuable time, in addition to the time taken to 
draw it in. He grinned to himself as he rubbed, and 
asked himself, as he had asked himself frequently on 
some jobs, What is the use of being a general manager 
if you can’t be thick whenever you want to be? 

Consulting engineers hate to show detail on their 
drawings. Personally, I do not understand why. Their 


You are too fancy, Mister 
Too much 


compensation for the job is usually a certain per cent. 
of the cost, and so it cannot be for want of time—de- 
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sire to save time—in getting out the drawings. Nor 
have they any reasons for wanting to bring doubt as 
to their meaning in the shop. Maybe they aim to set 
up confusion in the shop and thereby stretch out the 
cost of the plant—maybe, I say. I do not know. All 
I know is that the average consulting engineer will get 
out nothing more than a sort of glorified sketch of the 
kettle or pan or oven that 
he wants installed and pass 
the buck along to the manu- 
facturer, who himself, 
judging from some of the 
drawings I have seen put 
out by consulting engi- 
neers, must put a drafts- 
man to work deciphering 





























the drawing as submitted 
in order to get the thing made properly. ‘“Ours’’—as 
draftsmen—‘“not to reason why, ours but to do and die 
—onward the six hundred!” 

There were other things about that job that got 
Steve’s nanny, besides the one of nationality, which in 
itself made him feel daily that he had taken a somnolent 
trip across the ocean; and in due course of time he got 
fired. He wanted to get fired, and just naturally he 
got what he was after. He hated 
to quit, because the times at that 
time were hard. So he continued 
to draw in sharp detail on his 
drawings, stick- ing to his orig- 
inal convictions, and one day the 
hand of the gen- eral manager re- 
vealed itself, via the voice of the 
chief draftsman —woeful mix- 
ture of meta- phor, is this— 
and he was given the gate. I am not sure, but I think 
that Steve thanked everybody, from the general man- 
ager down to Heinie, and sped for the gate and the 
glorious U. S. A., which left the department all-German. 

Detail on drawings is necessary. I say that in a loud, 
bold, clear tone of voice; that is, it is necessary pro- 
vided the organization wants to save money in the 
shop. An hour of a draftsman’s time is worth two in 
the shop, or my figures are mixed. Taking the average 
draftsman’s time at $30 a week (yes, times have 
changed; the average now in New York for a skilled 
man is $35), and taking the average machinist’s time, 
to say nothing of the patternmaker’s and the molder’s, 
at 40c. per hour—well, figure it out for yourself. It 
certainly pays the establishment to show detail on its 
drawings—to make the story, clear, in a word; for thus 
is saved a lot of running around in circles on the part 
of mechanics at 40c. an hour. And running around in 
circles, as any executive will admit, of itself does not 
pay, since it contributes nothing toward getting out 
the machine. All it does is develop the muscles of the 
machinist’s legs, when what is wanted is girth of chest 
and arms. Detail on drawings sure does pay, of itself. 

Incidentally, I wish to say a word here relative to 
sticking to one’s early training, if this training in later 
years proves to have been thorough. As a general rule, 
when you see a draftsman who turns out poor draw- 
ings, it is because he was started wrong, caught his 
first job of drafting under a man who himself made a 
poorly executed drawing, because he himself started in 
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the game under a man who made a faulty drawing. It 
is something that goes on and on, like the water under 
a bridge. There is no need for a man’s turning out a 
slipshod drawing, and certainly no excuse for it. 

Steve had been brought up in a Government shop— 
a shop doing much Government work, that is—and in 
consequence he had 
been trained early in 
standards that are 
high. One of these 
standards was. the 
showing of complete 
details, and there- 
fore Steve really did 
not know how to 
make any other kind of drawing. That is to say, 
he knew how, but he refused to lower his standard for 
any general manager or chief draftsman, because it was 
clear to him that, if he once lowered his standard, he 
would continue to lower it—it is much easier to do 
hasty work lacking detail than the other kind—until 
eventually he would wake up to find himself the kind 
of draftsman he did not like around him, and getting 
paid their rate. Sc he stuck to his early methods and 
training, in the belief that if he failed to give satisfac- 
tion in a job because of these methods and training, it 
was the company’s loss and that somewhere he would 
find the job where the kind of skilled work he was 
capable of was just the kind of drafting they were 
looking for and would pay for at commensurate rates 
per hour or day or week. Go and do thou, my brothers, 
likewise—stick to your guns, though the heavens fall. 

Men capable of showing detail in fine, hard lines are 
scarce. Indeed, you can judge a draftsman by just that 
—the character that he gives to his lines. The man 
who does heavy black work, with a pencil that looks as 
if it had been sharpened with a pair of scissors by a 
lady or a school kid, reflects his ability as a draftsman 
the very first drawing he undertakes. So I say, if you 
have a hjgh standard, stick to it; and if your style is 
a little coarse, develop it along fine lines. Use a HHHHH 
pencil for construction lines and a HHH or a HHHH 
for “penciling in.” Also, keep your drawing paper 
clean. 

All these things help in showing detail. Sharp lines 
are necessary when one is drawing a large machine on 
a smail sheet of paper, where the scale required is a 
small one and where the 
work demands that nuts 
of bolts be shown. Fur- 
ther, keep a trigger point 
on the lead of your bow 
compass. Circles, espe- 
cially in machine draw- 
ing, are more than half 
the drawing. Structural 
guys have little use for a compass, except for rivet holes, 
and these can be chased in freehand. I shall endeavor 
to talk about these alleged draftsmen some day, when 
the weather gets a little cooler and my ire can be held 
down to a comfortable temperature. For of all the kinds 
of draftsmen easing through life under assumed 
credits— 

Another thing, it helps to make a drawing presentable 
if you will show fillets. Some there are who push fillets 
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in freehand. Time pressing, this, of course, is for- 
givable. But freehand work on any drawing detracts 
from the appearance of the drawing; and five years 
from the date upon which the drawing was made, those 
looking at it—and perhaps admiring of it—will not 
know whether you consumed three hours or three weeks 
in getting the drawing out. You, as the draftsman who 
made that drawing, will be judged by what lies before 
the eyes of the critics. The element of time, once a 
drawing is cold, rarely comes into the consideration, 
when your work is judged by what it shows. So do not 
hesitate to take pains with your compass in tracing 
fillets, as in showing bolts and nuts. 

There was once a draftsman in a large organization 
in western Pennsylvania whose work invariably was 
good—clear, bold lines, where clear bold lines were ef- 
fective; fine, light lines, such as center lines and dotted 
lines, where these should have been. This man knew 
the value of contrast in his work. Indeed, though it was 
a large organization and there were many draftsmen 
employed, his drawings always were shown to newcom- 
ers as a sample of what the company wanted in the shape 
of drawings. Newcomers ex- 
amining these sheets admired 
and copied, or else, being of 
another type of draftsman, 
produced their own good work 
and let it go at that. But the 
company had samples of the 
other kind of drafting also. 
These now and again would 
come under the eyes of the 
newcomers, and the lessons which this taught, showing 
both kinds of work, is obvious. Yet never was the 
element of time given toward the making of these two 
kinds of drawings mentioned. Nor was it thought of, 
in fact. One man evidently was a good man and the 
other was a slob, so thought the newcomers, probably. 

As a matter of fact, however, the one draftsman was 
slow and the other was speedy, and each in his way had 
his values at the time of employment. And they always 
will have. But with neatness once cultivated, speed is 
only a matter of practice, and the combination of neat- 
ness and speed is worth attaining. It may not be gen- 
erally known, but the desirable qualities in a draftsman 
are three, and in the order here given. I hope I have 
your attention. Accuracy, neatness, speed. There they 
are! You who lack them, or lack them in the order as 
set down, would do well to get after them, provided 
you want to shine in this brainiest of trades and dullest 





of professions. 

Says Steve—Steve had just stepped in to see how I 
am making out with these articles—says Steve, falling 
into my easiest chair, after reading what I have written 
on this particular subject: 

“You’re a little rambling toward the last. Were you 
out last night or what? I know; you said all there was 
to say—and it’s enough—when you cleared up about 
that general manager finding fault with detail on my 
drawing and then making the appalling discovery that 
the particular bit of detail as shown was not in accord- 
ance, as a piece of design, with that organization’s shop 
procedure. When you say that you say all on this mat- 
ter of showing detail on drawings. All other points—if 
there are any—are without import or value. What that 
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general manager did, stumbling as he did over his own 
feet, as it were, is sufficient reason for any draftsman 
to show all the detail he knows about the thing on the 
Certainly he cannot do more, and surely he 
ought not to do less. The rest of your article is all 
right. Pull it to a close and come on out. I know a 
place where they are still selling German brew—and 
there hasn’t been a keg of it brought into this country 
in three years! But, come on!” 
Needless to say, I am reaching for my hat. 


drawing. 


Truing Miller, Dividing-Head 
and Tail Centers 


By WILLIAM T. SLIDER 


Our experience has always been similar to that of the 
editor, as on page 384, Vol. 46; that is, the tail center 
is always hard, and oftentimes the dividing-head center 
is also hard. jut I believe we know a better way of 
truing these centers. 

Our experience is that when a tempered or hardened 
piece of steel is turned with a tool it never turns true. 
The cutting tool will almost always 
spots of the hard piece being turned. 


ride over some 
We cut 
tempered steel, but not so effectively as is required for 


can 


a lathe or miller center. 


For the dividing-head center we use just a soft 
sleeve, of either cast iron or steel, bored to fit the 
center to be ground. We chuck this sleeve in the 


universal grinder, truing it to within 0.002 or 0.003, or 
a little closer if it hapens to come that way readily. 
Then we just skim-grind the die inside and, while it is 
still chucked, insert the dividing-head center and grind 
in the usual way. 
for as it becomes ground out too large, we simply turn 
off the mouth end. This change was in mind at the 
time of making the sleeve, so that we made allowances. 

If on testing the center in the dividing head with 
an indicator, we find it shows out a little, we turn it 
to several different positions in the head until we find 
a place where it does run dead true. But if by this 
method we fail to get a true running center, we then 
scrape out the hole in the dividing head until the center 
when inserted runs true, the same as we would if we 
were lining up the centers in a lathe being built. It 
should not be necessary to scrape out the holes unless 
the machine has been roughly handled or the hole upset 
by using misfit centers or handling stock through it 


The sleeve we can use many times; 


while using the die chuck. 

Our procedure with a soft tailstock center in a mill- 
Take a small angle plate, and in one 
face of it plane a groove or keyway about midway be- 
tween the two ends, so that when the angle plate is at- 
tached to the faceplate of a lathe the groove will lie 
to the faceplate. A hole should be drilled in the angle 
to the faceplate. A hole should be drilled in the angle 
plate in a position that will allow the adjusting lug of 
the tail center to protrude out of the way. The groove 
in the plate should be tested for parallelism and so made 
that the flat bottom of the tail center will fit closely 
into it, thus bringing the center square, but not central, 
both laterally and vertically in its relation to the miller. 

The are of the point of the tail center being only 
a little more than the half of a circle, there are but 


er is as follows: 
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three points from which to indicate the point for set- 
ting it for grinding. Now move the angle plate on the 
faceplate until the tapered point of the center runs 
true, using the indicator on the largest available part 
of the taper and being sure to indicate it exactly later- 
ally. 

The vertical alignment is well provided for within 
the tailstock itself by the manner of its construction 
In placing the tail center in position in the stock, using 
a test arbor to get the vertical alignment, it will be 
found that the centers are now in line. 

Unless the slots in the table are in a more nearly 
perfect condition than the general average and the keys 
on the bottom of the tailstock fit more closely than usual, 
the tailstock may still be bumped with a babbitt block 
a few thousandths either way, thereby permitting 
perfect alignment. By perfect we mean practically 
perfect, not absolutely. 


Cartridge-Punch Templet 
By A. R. WHITTLE 


The special micrometer for measuring cartridge tools 
shown on page 651, Vol. 46, is hardly necessary for the 
work for which it is intended. A simple and accurate 
gage for testing the formed ends of the punches is made 
as follows: 

A piece of sheet steel about No. 14 B. & S. gage is 
cut to size, and the outline of the punch is scribed on 
it. The portion inside the lines is then cut out and 
the opening filed to size. In use, the gage is placed over 
the end of the punch to be formed and held to the light. 
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CARTRIDGE-PUNCH TEMPLET 


If the punch has not been reduced enough, there will be 
a space between the end of the punch and the bottom 
of the gage. The punch is reduced until it touches the 
bottom of the gage, which should fit on without pres- 
sure. A more accurate method of making the gage is 
shown. 

A reamer is made, the cutting end having the same 
form as the tapered end of the punch. A piece of sheet 
steel B is cut to a convenient size; one side is squared 
up, and a punch mark D is made in the center of the 
It is then clamped between two blocks of steel EF 
and centered in a lathe chuck by means of the punch 
mark. A hole is drilled and bored out to nearly the 
finished size and finished with the reamer. The plate is 
then taken out of the chuck, and the radius A is 


side. 


just filed out. 
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Devices Used for Testing Typewriter Type—I 


By FRANK A. STANLEY 





SYNOPSIS —The gages and special testing 
fixtures used in the inspection of typewriter type 
assure correct alignment of the type, correct 
position on the type bar, accurate fitting in the 
center guide of the typewriter and uniformity of 
line in the printing upon the typewritten sheet. 
The gaging devices are all of most ingenicus 
design, and they are operated with facility to 
enable a large number of parts to be tested per 
day in each fixture. 





the Noiseless Typewriter Co., Middletown, Conn., in 
making its type were illustrated quite fully, up to the 
point of testing the type and assembling it on the type 
bars. The present article shows some of the equipment 


[: recent articles in these columns the methods of 


Then, too, the faces of the type must be dead flat—that 
is, in the same vertical plane—to assure uniformity in 
printing. These are some of the important points that 
must be kept in mind in passing the type through the 
shop preparatory to assembling in the machines. 

The processes and tools used in milling the sides of the 
type bodies, in finishing the shoulder to definite dis- 
tance from the face of the type, in grinding the type 
body accurately to assure its proper fitting in the center 
guide on the typewriter and in certain other machining 
operations have been fully described, so that the use 
of the various gaging devices for checking up the accu- 
racy of these shop operations will be of special interest 
in this connection. 

Figs. 1, 2 and 3 illustrate clearly an ingeniously de- 
signed device for testing the accuracy of the type from 
three different points. The first test—that in Fig. 1— 
is to determine if the milling of the shoulder and body 








© FIG. 1. TESTING FOR ACCURACY IN MILLING 


and high-grade methods utilized in the various testing 
processes in the inspection department and type-mak- 
ing shop by means of which accuracy in the type is 
assured. 

In the production of type of this character there are a 
number of requirements to be kept ever in mind, and the 
accuracy can be checked only by most precise inspection 
methods. For example, it is essential that the center of 
the type characters be on the exact center line of the 
type bar. It is equally important that each of the three 
characters on the type be correctly spaced, one above 
the other and an exact distance above the bottom of the 
type bar The body of the type must have a definite 
thickness or a definite offset from the edge; the top and 
bottom shoulders on the type body must be to exact 
thickness in order to fill the center guide on the ma- 
chine and assure alignment at the point of printing. 














FIG. 2. METHOD OF USING THE MICROMETER 


has been accurately performed and if the sides are cen- 
tral with the center line of the type bar, to which it is 
later to be attached. The test here is made by swinging 
the holding plate A to the desired angle, as indicated by 
graduations and letters on the arc, which is shown 
more clearly in Fig. 3. Then the gaging head B is 
moved into certain positions in the guide at the left- 
hand side of the fixture and swung down the gage 
blade C, to determine if the locating mark (the cross- 
lines on the face of the type) coincide exactly with a 
setting line scribed on the sloping face of the blade C. 

This assures absolute alignment when the vertical 
cross-line on the locating cross on the type coincides 
with the inspection line on the blade C. To determine 
that this is in true alignment, the inspector works with 
an eyeglass, as the slightest deviation here from the 
center means that there will be improper spacing of 
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the letters when printed on the paper in the typewriter. 
That is, the character will be too far to the right or too 
far to the left, and it is surprising what a slight in- 
accuracy in this spacing will produce 
results unsatisfactory to the eye when 
the typewritten characters appear on 


: pear « | 7 cI 

the printed sheet. Any deviation in 

this respect is only slightly less ob- 2 D <a 

jectionable to the eye than irregular- -—s | oe 

ity in alignment up and down, where Gg J 

a o a a 

even a thousandth of an inch is quite — 

conspicuous to the keen observer 2 o) 

studying the printing characters for j mu 
inaccuracies of alignment. The next J 

step is to apply a test of the accuracy 

of the milling of the shoulder at the > , 
bottom of the type. This shoulder F Pp 2 | DN . - ed ) Mi 
must be an exact thickness measured <raeae8 {\ 

from the face of the printing charac- GH) pb ey ‘ 

, : . —" ") 3 
ter. In the gaging device illustrated a! 
the testing process is performed by R pe 
sliding the micrometer block D, Figs. ! - | 
. . . . + ~ 7 

2 and 3, into place. The first view, Cy m 


Fig. 2, shows the application 


the micrometer clearly. 


of 
In this test, 7, 
as in the others, the type rests with 
its shoulder against the body of the 


holding fixture #, where it is clamped 





securely by operation of the knurled- sins 
head screw, which, pressing against the under side 
of the clamp at the left, throws the jaw of this 
clamp tight against the outer side of the type 








5, 


_soetereen 
es | 

' 

' 

' 











MACHINIST Vol. 47, No. 8 


high or low is permissible, as there is fully ;4-in 
adjustment in the brackets that carry the type-bar 
operating mechanism. Consequently, the type bar may 
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be moved forward or back in the assembling process to 
compensate for any slight difference from standard in 
the height of the printing face of the type from the 








back of the shoulders. 
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PRINTING-TEST FIXTURE 
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FIG DETAILS OF THE 
body. The micrometer spindle is then run down 
in contact with the type characters and the meas- 


urements noted. 


In this test a limit of 0.002 in. either 


It is of interest to point out, 
however, that in the process of manufacture of the 
type, particularly in the finishing up of the shoulder, 
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such accuracy is maintained with the aid of the fixtures 
utilized that in the testing process under this microm- 
eter spindle little deviation from normal thickness is 
ever discovered. And in the assembling process not 
more than a 06.002-in. adjustment is ever required to 
position the brackets and the type-carrying mechanism 
properly for uniformity of printing, as compared with 
the rest of the type in the machine. While, as previously 
stated, fully ,',-in. leeway eould be permitted in this 
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fixture against a hardened stop, and the reading of the 
micrometer determines the distance from the center line 
to the face of the body in accordance with the table laid 
out, which gives the thickness of every type used in this 
machine. 

As already pointed out, owing to the fact that the type 
slide into the printing guide at various angles (due to 
the radial disposition on the typewriter), there is a cor- 
responding difference in the thickness in the type bodies 

in order that each and every one of 











them shall fit in the printing guide. 
Therefore each type is measured by 
the micrometer reading to determine 
if the distance line to 
working with 
the schedule of dimensions. Fig. 3 
shows the general features of this 
gage very clearly, particularly with 
respect to the graduated arc by which 
the holding attachment is adjusted to 
the desired angle for each of the let- 
ters in the alphabet. These gradua- 
tions, it will be noticed, are not desig- 


from center 


face is in accordance 


? 


nated in degrees, but opposite each is 
stamped the character to which the 
gage must be set when the type for 
that particular character is suggested. 
The making of this gage with the 
three special testing devices that slide 
into the top block is a work which anv 
tool maker may appreciate. Like 
many other devices of similar charac- 
ter, photographic reproductions can 
do little more than suggest the accur- 
acy employed in the making of the 
tool itself. One little feature in detail 
is shown in Fig. 3, in the knurled- 
head clamping screw by which the mi- 
crometer blocks are secured in place 
when slid stock. This 
clamp, as will be seen, consists of a 


against the 


shoe with sloping face corresponding 
to the guide surface of the micrometer 
slide, and underneath this is a sensi- 
tive compression spring which, when 
the knurled-head 
lifts the clamping screw sufficiently to 
clear the edge of the micrometer body. 
The clamp jaws themselves for hold- 
ing the type can be easily operated in 
that the forward end of the clamp is 


screw is released, 








FIG. 4. TESTING TYPE FOR 
dimension, only a small portion of this is ever made 
use of. 

This degree of accuracy as maintained in the produc- 
tion of type is also the feature of the type bar itself, so 
that accurate results in type-making processes are not 
nullified by inaccuracies of the bar that carries the type. 
Reference to the testing of the bars themselves will be 
made a little later on. 

The third test of the type and the fixture in Figs. 1, 2 
and 3 is made, as shown in the latter view, with the 
micrometer block F. This tests the thickness of type on 
the center line. The micrometer gage is fitted into the 
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thrown up by a spiral compression 
spring when the knurled-head screw is 
turned back to open the jaws, and thus the placing and 
removal of the work are accomplished with ease. 

An interesting little detail on the lining gage B is the 
spring and stop pin. The former, wound around the 
body of the gage wing C, throws this wing upward to 
clear the type face normally when the type is slipped 
into the jaws of the work-holding fixture. The spring is 
sensitive and presents resistance to the fingers when the 
knurled end of the spindle is grasped to turn the gazin2 
wing down upon the face of the type to see if the locat- 
ing crossmarks coincide with the gaging line on C, At 
the same time this spring tension is just sufficient to re- 
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turn the wing to normal position, where it clears the 
type which is to be removed and the next type to be 
put in place. 

Reference has been made in an earlier article on this 
type work to the hardening process, in which several 
hundreds of the type are treated at once in a cyanide 
bath. After the type have been hardened, they are 
tested to see if the body requires straightening and to 
check the accuracy of the printing of the three char- 
acters upon the face of each type. Two methods of 
handling this operation are shown in Figs. 4 and 5. 

Using the gaging device here illustrated, the inspector 
picks up one of the hardened type, places it in the 
clamped jaw A and presses it against a piece of carbon 
copying paper resting on a slip of white paper that 
backs up against the block B. This shows at once if 
the face of the type is hollow or convex, or if one side 
of any character is high or low enough to cause the 
printing to show lack of uniformity and inequality of 
pressure all around the type line. The inspector has 
at his right two blocks, C and D, Fig. 4, which he uses 
for straightening purposes. If he finds the type slightly 
convex, or if it should be bent the other way, he puts 
it in one of the blocks, according to whether concave 
or convex, and then strikes the backing block EF or F a 
slight blow with the copper hammer shown on the bench, 
to straighten the face of the type. 


REQUIREMENTS IN REGARD TO TYPE 


The type should be flat—top, bottom and middle—that 
is, along the face of the three characters. But if it isa 
trifle hollow, say less than 0.00025 in., it will be entirely 
satisfactory. It must not be convex, however, even to a 
fraction of a thousandth. 

The inspector working on this fixture and doing the 
straightening of the type is so accustomed to the process 
that, as is usually the case in work of this nature, he 
handles the work with great rapidity. 

An examination of Fig. 5 shows that the fixture for 
the printing test has, at the left-hand side, a plate giving 
the angular setting for every one of the type characters. 
These settings are made to the vernier at the right, and 
they supply the test not only of the flatness of the face 
of the type, but also of the accuracy of the angular mill- 
ing. It is this milling by which the type must be located 
on its bar when the device is set around to the necessary 
angle—that is, to the angle at which the corresponding 
type bar will be operated when assembled in the type- 
writer. 

As with other fixtures illustrated, the work holder is 
here operated mainly by the knurled-head screw, which 
passes through the loose jaw, and by the compression 
spring, which when released throws the jaw open suffi- 
ciently to allow the work to be readily removed and 
replaced. The work-holding slide is operated to and fro 
by the knob at the right, which is grasped in the inspec- 
tor’s fingers, and all the pieces requiring adjustment are 
readily attended to. The vertical block B, which corre- 
sponds to the printing platen of the typewriter in rela- 
tion to the face of the type, is adjusted up and down in 
reference to the spring detent G. This holds it as re- 
quired at any one of three positions, so that the backing 
face or platen surface H is opposite the top, bottom or 
the middle of the type bar for testing any one of the 
three characters formed thereon. 
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Standardizing Symbols for Screw-Thread 
Notation and Formulas 


The Bureau of Standards is considering the symbols 
given below for use in its work on the standardization 
of screw-thread gages. In proposing the particular 
letters given, several points have been in mind, such 
as the use of symbols which can be found on the or- 
dinary typewriter and the consistent use of large and 
small letters. 

An attempt has been made to use the large and small 
letters in a systematic manner which will give the best 
results. In computations and development formulas, 
it is generally most convenient to use the radii of the 
various elements of the screw, while in using the form- 
ula it is generally more convenient to use the corre- 
sponding diameter. It has therefore seemed desirable 
to provide symbols for both the diameter and radii, and 
this has been done by using the large letters for the 
diameter and the corresponding small letters for the 
radii. 

With a few exceptions, the capital letter has been 
used to indicate the largest quantities and the small, 
or lower-case, letter the corresponding smaller quan- 
tities. This has not been done in the case of the let- 
ter “N,” as it was thought best to have the upper-case 
“N” a reciprocal of the upper-case “T,” and similarly 
with the lower-case “‘n” and “t.’”” The Bureau will be 
very glad of constructive criticisms and suggestions 
from those who are experienced and interested in this 


subject. The symbols follow: 
Symbols for Screw-Thread Formulas 

Full, or outside diameter... ......ccccccccsccececs D 
Se ere ere rr ee d 
Pitch or effective diameter.................. / 
re rr re a e 
Ce MY gs hoses aeee koe on ke heath anad K 
(Corresponding radius) ...... k 
Oe Tee Ss 0. 0's 0s cad eses bain eeee ewes A 
ho” ee, ne ery naan a 
OUOT GE RUFEO DOT TAGE c.g ik vioic ce vcccscsmnnacans N 
Pe ir GO OOP BNER 4 cic ccc scovasncaeks n 

] 
OS EC OC Ee ee TT er ye eee P 

N 

1 
UE MMS 3 x a6 cacvdncanndas ben eadaneeeus p 

n 
ee CD. sd o.d uw oare s brah ee es abe Be WE eee s 
eames OE Gk Te GID, ob ao 6ek he eweaveweann Ss 
Width of flat at top and bottom................. F 


Distance from the flat to point that would be formed 
if sharp V-thrend were Used... ....s.cccccssccsces 


oe ge ee i eee ae H 
ee ee ee ee h 
Regarding Wire Measurements 
ienmraee GO WOR. «ia oe inna oe 000ca8 0% bx M 
nN a Se ks dh g ie a Wade emule mack ee G 
(COFFOSPOMGING FRGIGS) «2. ccccccecccscccosccecs zg 
Radius of curvature (Whitworth crest and root)... c 
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WENTY-SEVEN years ago S. Ikegai, president 

of the Ikegai Iron Works, Ltd., of Tokyo, Japan, 

was engaged, in a small way, in the manufacture 
of marine engines. Fishing being one of Japan’s prin- 
cipal industries, this business became a lucrative and a 
growing one, and Mr. Ikegai was frequently obliged to 
enlarge his shop and buy additional equipment. 

The cost of such machines as he required, imported 
from America or England, meant a considerable outlay 
for so small an institution, and Mr. Ikegai concluded 
that he could build his own lathes, at least, and set 
out to make one as an experiment. Considering the 
crude tools available and his somewhat superficial knowl- 
edge of what he intended to make, the first lathe was a 
creditable piece of work. Improved models followed. 
These he installed in his own shop, and their perform- 
ance being satisfactory, orders began to come in from 
other establishments. 

The future in machine tools began to look promising. 
Mr. Ikegai invited a number of his relatives to join 
him in the new enterprise, and they prepared to make 
lathes and other machine tools on an extensive scale. 
The Ikegai Iron Works, Ltd., is today the largest con- 
cern of its kind in Japan, and incidentally it is the most 
progressive and has the most modern shops. American 
methods are adopted as closely as is compatible with 
local working conditions, and the casual impression the 
American visitor receives is much the same, in general, 
as he would receive in a plant of that size at home. 

Briefly, the concern is a family institution, all stock 
being owned by Mr. Ikegai and his immediate family. 
It is capitalized at 2,000,000 yen ($1,000,000) and has 
an annual output of about 2,200,000 yen. There are 
two plants, one devoted to marine-engine manufacture 
and the larger one exclusively to machine tools. The 
latter shops cover a floor space of about 40,000 feet, ex- 
clusive of the foundry. 

A comprehensive line is manufactured, including sev- 
eral styles of light and heavy lathes, drilling machines, 
boring machines, millers, gear hobbers, turning mills, 
shapers, planers, slotters, keyway cutters and centering 
machines. As in America, the European War has given 
a great impetus to the machine-tool industry in Japan, 


MACHINIST 327 


\ “A TMIULLIOD DOLLAR cy 
TlACKHIDE - 


TOOL PLANT 


BY “ttl SIBLEY 





the Ikegai Works has gone 
recent 


and the entire output of 
to the Japanese and Russian Governments. A 
government order from Russia called for 800 American- 
type lathes, 20 in. by 8 ft. The demand for marine en- 
gines has likewise greatly increased the output of that 
department, where 600 four-cylinder motors of 30 horse- 
power are being built. In addition to the foregoing 
a line of milling cutters and reamers is made, but at 
present all this output is being consumed in their own 
shop. 

There are so many obstacles to be overcome in build- 
ing machine tools in Japan, even a fairly satisfactory 


machine tool, that the Ikegai Works deserve especial 














COMBINED IN 


ANCIENT AND MODERN ARE 
JAPAN'S MACHINE 


FIG. 1 THE 


SHOPS 
A high-grade machine tool (according to Amer- 
ican standards) of Japanese manufacture is rarely en- 
countered. Even the engineers of the Ikegai Works 
candidly admit that their product is not the equal of the 
average American machine tool in point of workmanship 
and efficiency. But quality is only comparative, and so 
we say the Ikegai Works deserve great credit. 

In many other plants it happens, unfortunately, that 
the principal stockholders are merely investors and not 
They cannot understand why a plant should 


credit. 


engineers. 
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be equipped with expensive, imported machines when 
Japanese-built equipment, which is essentially the same 
in appearance and operation, can be purchased for half 

MACHINE-SHOP EQUIPMENT* 


170 Engine Lathes—Bradford, Pratt & Whitney, Lodge & Shipley, 


Gisholt and own make 


15 Planers—1 American Tool Works, 3 Cincinnati, others own 
make 
32 Drilling Machines—1 W. F. & J. Barne horizontal radial, 
Barne upright, others Alfred Herbert, Ltd., and 


ww: 2. ao? 
own make. 


11 Boring Machines and own make 


Brown & 


Asquith Engineering Work 
thread 


miller, 6 


$1 (7?) Millers—1 Pratt & Whitney 
Sharpe, 1 Cincinnati, others own make 

36 Grinding Machines—3 large Landis plain grinders, 3 small 
Brown & Sharpe plain grinders, 1 Milton Universal, 1 Bath, 1 
Heald internal, 1 Sells drill grinder, 1 Universal tool grinder, 
others Brown & Sharpe Pratt & Whitney and Knowlton; 1 
tlodgett vertical surface grinder 

6 Gear Cutter 1 Gould & Eberhardt gear hobber, 2 Brown & 
Sharpe screw machine 1 Cleveland automatic, 1 Garvin, 1 


Ferro gear shaper, 1 Gleason 


23 Screw Machine 1 Acme combination flat turret, 7 Brown & 
Sharpe screw machine 1 Cleveland automatic, 1 Garvin, 1 
Warner & Swasey, 2 Brown & Sharpe automati 

19 Shapers 
Slotter 

ll Miscellaneou 1 Ludwig Loewe backing off lathe, 1 Pratt & 
Whitney measuring machine, 1 testing machine, 1 Lee-Simplex 


cold saw 


Some confusion {s caused by use of the French metric thread in 


government arsenals, although a change to the more universally 
used Whitworth thread is contemplated 

The wide variatior n electric current in different parts of 
Japan limits the use of electrically driven tool The currents are 
Government railways A.C., 440-25 cycle 
Naval arsenals : D.C 220 
Osaka and Kobe A.C., 220-60 cycle 
Tokvo A.C., 220-50 evele 
Foundry Equipment { cupolas, total capacity 10 tons daily; 1 

ten-ton electric crane of Japanese make, and hand hoist 1 

small Curti air compressor with Japanese-make sand-blast 


apparatus 


No tumbling barrels are in use, as they are comparatively new 


in Japan 
but they do 


*The figures are given by the Ikegai Iron Works 


not seem to tally 


the amount. And it may be said here that thrift i: a 
most prominent Japanese characteristic. 
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and often he does not grasp the basic principle of an 
operation. He is imitative rather than creative; he is 
clever in this way, but could not be called ingenious 


or inventive. Saito Man, a prominent Japanese writer, 














TYPE OF WINDOW SCREEN COMMON IN JAPANESE 
MACHINE SHOPS 


FIG 


himself admits that “for energy or practical talents he 


(the average Japanese) cannot hold a candle to the 


American.” 

Foreign employers of Japanese labor agree on this 
point—that the native is a tireless worker, putting in 
15 hours a day for months in succession without com- 
plaint—but in efficiency he is far below the standard 
set by America. His progress is measured by Japanese 
standards, and while Japan is advancing in modern civi- 
lization at a greater comparative rate than any other 
nation, it must be borne in mind that she has been open 
to the influence of European civiliza- 
tion less than sixty years, and many 
medieval customs still obtain there. 
That is the present status of the 
Japanese mechanic; but with his in- 
herent native aggressiveness and 
ambition, he is some day going to 
compete with our most skilled work- 
men, and that day is not very far off. 
At the Ikegai Works a 10-hour day 
is in force, including Saturdays, but 
on the numerous national holidays 
the plant closes down. The workers 
are paid off every night, the fore- 
men receiving about $50 per month, 
the machinists 60c. per day, and the 

unskilled or coolie labor about 30c 
per day. The cost of living in Japan, 
however, has not advanced during 
the war in anywhere near the pro- 








FIG FACSIMILE OF A JAPANESE WORKING 

Another important item is the Japanese mechanic. 
It must be remembered that the machinist trade is a 
comparatively new one in this country; there is no local 
precedent to follow. Whatever the Japanese machinist 
has learned in the way of new things is from foreigners, 


LAWINE 


portion that it has in other countries, 
and with his simple needs the worker 
finds his wages more in keeping with his scale of living 
than does the American. The diet of the native is almost 
entirely rice, fish and vegetable foods, without variation 
year in and year out, and meat is rarely eaten by the 


working classes. 
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As might be expected, manufacturing as we know it 
in America is not carried on extensively. Jigs are al- 


most unknown, and the machinist works from a blue- 
print mounted on the machine, with the dimensions in 








FIG. 5. A JAPANESE “TRAVELING CRANE” 
both English figures and Japanese characters, and is 
constantly under the eye of a vigilant foreman. In the 
assembling room there is a considerable amount of fit- 
ting of parts. The finished machines, however, present 
a creditable appearance, everything considered, and to 


FIG. 4. VIEW OF THE 


the layman might be of American make with the excep- 
tion of the nameplate, for they are exact copies of Amer- 
ican machines in some cases. 

The two Ikegai foundries employ 350 and 400 men 
respectively, 200 of whom are molders. Molding is a 








LATHE-ERECTING 
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much old trade in Japan than is that of the machin- 
ist, and is a family trade so to speak, for the sons suc- 
ceed the father. This is a custom in other old and es- 
tablished trades in Japan. The molders receive from 
40 to 45c. per day, and turn out very nice castings, al- 
though they are not adept at some of the intricate work 
produced in American automobile-engine plants, which 
requires difficult core work. 

Much of the molding, even on smaller work, is done 
in the foundry floor, and no molding machines are in 
use at this plant. 

A satisfactory grade of molding sand, taken from 
pits just outside of Tokyo, is used in every foundry 
in Japan, but a large proportion of the pig iron has 
been imported, principally from China. This latter has 
become a tremendous item to the foundryman, for start- 
ing at about $50 a ton on April 1, it has advanced every 
few days until at the present writing it stands at 
$75.50 a ton (according to figures given by the Ikegai 
Iron Works), with the prospect of going still higher. 
Many of the metal trades have been seriously affected 
by the’ delay in shipments of all imports, owing to the 
excessive demand for steamship space, particularly on 
the transpacific lines. One manufacturer allows seven 
months for delivery from stock of an American ma- 
chine and some raw material. 

The Ikegai Works, being pioneers in machine-tool 
manufacture, and with engineers in charge who are 
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alert to the necessity of modern machines, American 
methods and efficiency in competing with foreign trade, 
will no doubt continue to set the precedent for all other 
Japanese machine-tool manufacturers for many years 


to come. They deserve the greatest credit. 
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Why Force Us To Speak a Foreign Languager 


3Y J. P. BROPHY 


Vice President and General 





SYNOPSIS —Here is the practical manufac- 
the to foist the 
metric system upon American industries. Mr. 
industrial 


turer’s viewpoint on attempt 


Brophy, like other men who realize 
conditions and human limitations, finds it diffi- 
cult to back of the 


metric movement. Perhaps the impractical theo- 


conceive a sensible motive 
rism of the attempt to make us speak a foreign 
trade language is best illustrated in the recent 
recommendation of the metric propagandists to 
make all our munitions immediately to metric 


measurements! 





QUESTION of extraordinary importance, which 

should claim the attention of all manufacturers 

in America, is the possibility of a law being 
enacted in this country forcing us to adopt the metric 
system of measurement. 

Why our Government should interest itself to the 
extent of forcing such a measure through Congress, 
is beyond the writer’s comprehension. I should imagine 
that those who have it within their to enact 
lews would study carefully the complaints from those 
who would be affected, and I will venture to say that 
among business men and manufacturers in the United 
States there are few indeed who are asking for the 
adoption of the metric system. If a vote was taken 
among the men who form the backbone of industrial 
America, as to the adoption of this system, I will venture 
to say that 99 per cent. of them would be against it. 

Simply because some other countries use the metric 
system is no reason why we should depart from our 
standard of measurement. There certainly is nothing 
complex, as far as we are concerned, in dealing with 
one another or those abroad, because of our present 


power 


method of measurement. 
EXPENSE INVOLVED 


There would be an enormous expense in changing 
from one system to another; and the immensity of the 
whole proposition in educating even the most skilled 
men in the use of the metric system would be a problem 
of such magnitude that those who are not actually 
in the manufacturing business, where measurements 
of all kinds have to be accurate, would not have the 
slightest idea of the disaster this change would bring 
to thousands of our American factories. 

Another important thing is that in any plant of any 
size all the drawings and tools of every description, 
marked as we measure today, would have to be changed. 
Also, before this system could be properly installed in 
any plant, the blunders from wrong measurements 
would be extensive and the cost would be extremely 
great. 

If the company of which I happen to be manager 
is forced to adopt the metric system, I believe it would 
be just about as much of a task to get it into operation 
as it would be to start a new line of business—a task 


Manager 


Cleveland Automatic Machine Co 


that frequently takes many years. There would be no 
end of turmoil and mistakes and a great loss the first 
year, at least in the slowing up of the actual production 
of our plant. The men in charge would have to be 
thoroughly educated as to what this system means, get- 
ting this into their minds thoroughly before attempting 
to make use of it in any place of business. 

It would unquestionably require a great increase in 
the number of supervisors for a long time in order 
to avoid dangerous mistakes. This would mean nothing 
but trouble and expense; and when you are through 
with it, what have you gained? 

Those who have anything to do with manufacturing 
plants are well aware of what bringing out a new ma- 
chine means (or even a slight change in design), what 
an expensive thing it is actually to educate your men to 
become familiar with the different operations. This is 
something with which we all have to contend constantly. 


EDUCATING THE WORKMEN 


To change all the measuring instruments in any large 
factory and educate the men who are using the present 
method of measurement, so they will be as proficient 
as they are today, is a mighty big undertaking. If you 
could start some business right from the bottom, using 
the metric system, educating your men slowly and add- 
ing to your force from time to time to enable you to 
teach them all the use of the metric system, it would 
be much easier; but how can this be accomplished where 
hundreds of mechanics are now employed? Attempting 
to introduce something so radically different from that 
now used would be detrimental to a vast multitude, and 
the loss would be actually staggering to contemplate. 

In the very beginning, in changing from one system 
of measurement to another, great precaution has to be 
exercised in the drafting-rooms, as it takes some time 
to educate the draftsmen to produce drawings with the 
metric measurement system; and if you have a good- 
sized factory and a large number of tracings used in 
your business, imagine the task ahead of you in alter- 
ing all these drawings, thousands of them perhaps, or 
in making new ones. 

Anyone in a business requiring a large number of 
drawings will understand exactly what this means. You 
cannot gradually work into it, for the reason that you 
would have a regular mix-up from one end to the other. 
You will have to start in with these drawings complete 
in every respect. 

It might be possible to educate your apprentices when 
they commence to work for you, as to the use of this 
system. It would be a regular schooling for them, and 
they would grasp, without doubt, the metric system 
of measurement about as well as they would the present 
standard of measurement. But how are you going to. 
have drawings the apprentices are using mixed up with 
your regular drawings of today and do away with con- 
fusion and mistakes? This seems to the writer another 
impossibility—that is, if your plant is going to keep on 
showing earnings at the end of the year. Certair:y 
none of us care to start something that is going to 
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wipe out our profits for 12 months or more, and this is 
just what will undoubtedly happen to many of us if we 
attempt to use the metric system. 

I cannot fully grasp why we should be forced to do 
something that is going to upset all our calculations 
from a business standpoint. 

Did it ever occur to that 
metric system of weights and measurements you reach 
the very vitals of all business in this country from 
the smallest to the greatest? It certainly is a momen- 
The matter of weights itself is certainly 
a bothersome one. We should have to study this new 
way of doing things, and it would be almost as difficult 
for many as it would be to ask us to change our language 
and speak in the Chinese dialect. Perhaps this may 
seem exaggerated, but it is really not far from the 
truth. 

Is there any necessity for us, at this late date, regard- 
less of what may be done abroad, to attempt such drastic 
changes on something with which millions of our people 
that is, our present sys- 


you in changing to the 


tous question. 


are now thoroughly acquainted 
tem of measures and weights, etc.? 

Remember, when we are called upon to read drawings 
and specifications in the metric system of measurements 
for those abroad, with whom we may be doing busi- 
ness, this is accomplished with ease; and no complica- 
tions whatever arise from this source, for the reason 
that a few of the leading men in nearly every company 
of importance that does business abroad have educated 
themselves so as to understand the metric system quite 
thoroughly. The English system of measurement is 
elso well understood by nearly all foreign companies, 
es the leading mechanical men of all nations have edu- 
cated themselves in this respect. This means that no 
complications arise at this time to call for this radical 
change, as far as business abroad is concerned. 

Why do we want to demoralize our business by chang- 
ing to a new system, because a few theorists claim we 
are not up to date if we do not adopt this system? We 
had better be out of date than to change to something 
that means damage to this country—losses that are 
bound to remain with us for many years. 

If we are compelled to adopt this system, I will ven- 
ture to say that it will be the next generation rather 
than this one before the system is absolutely established 
so all the people of this country understand it thor- 
oughly. If the metric system was forced upon us to- 
morrow, it would be one of the greatest tangles the 
American people have ever had to contend with. It is 
almost ridiculous to think about, and still we have men 
of importance who make our laws who have failed to 
realize what a burden this would mean to the citizens of 
this country. 


Henry Le Chatelier on Some Unsolved 
Problems in Heat-Treatment 

By E. P. 

Henry Le Chatelier, the veteran French steel metal- 

lurgist, has recently pointed out to the Academy of 

Sciences some scientific problems that might well en- 

Passing 
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rage the attention of industrial-research men. 
£ 


over one relating to glass manufacture, we come to the 
following: 
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Metallurgy—Piercing projectiles for naval use de- 
mand a very hard point to go through carburized armor 
plate. In order to control their manufacture, there must 
be some means of measuring the hardness of hardened 


steel. But we have no reliable one at the present time. 
The Shore scleroscope utilizes the rebound of a 


little steel projectile ending in a diamond point. But 
the results are not regular. They depend not only upon 
the hardness, but upon various other elementary factors, 
notably the shape of the pieces hit. It would be very 
important to study the laws of concussion of elastic 
In this connection we are still at the point 
where we were brought and left by Leonardo de Vinci. 
The rebound averages three-quarters the height of fall, 
varying between 60 and 90 per cent. of it. Calculation 
combined with experiment would no doubt rapidly in- 
crease our knowledge so as to define certain conditions 
under which the rebound would depend only upon the 
superficial hardness of the body struck by the falling 
weight. 

Pyrometry—The measurement of high temperatures 
plays a réle in industry which daily grows more import- 
Our shops for hardening projectiles each use nu- 
merous pyrometers. But their indicators do not afford 
the precision desirable. The standard gas thermometer 
cannot be used, as it is too complicated to be brought 
outside of physical laboratories. The Siemens-Callen- 
dar platinum resistance thermometer is also very exact, 
but too fragile for ordinary shop use. Exclusive use 
is made of one of these pyrometers—thermo-electric, 
optical or heat radiation. Their readings are not, how- 
ever, sufficiently exact. Their defect is not due to 
caprices of natural laws. The laws are all absolutely 
rigorous, but they bring simultaneously into play 
several elementary factors, several independent vari- 
ables. If we neglect some of these factors or at least 
fail to assure ourselves of their absolute constancy dur- 
ing our experiments, the results will necessarily be in- 
exact, more or less according to the importance of the 
factor omitted. 

The thermo-electric force of a couple depends first of 
all upon the temperature of the joint, but also, to a less 
extent, upon the law of distribution of the temperatures 
along the wires between the hot joint and the cold joint. 
This is a phenomenon known qualitatively, but it has 
not yet had the required quantitative study. A homo- 
geneous wire heated at the middle under such conditions 
that the degree of temperature differs from one part to 
another of the heated zone gives birth to a parasite 
thermo-electric force. This phenomenon varies in in- 
tensity with the nature of the metal. 

The readings of the optical pyrometer depend upon 
the emissive power of the body observed. Up to date 
there have been measured the emissive powers of three 
substances—platinum, oxide of iron and oxide of nickel. 
There are many other common materials still to be in- 
vestigated and these will, no doubt, be made the subject 
of serious study at some time in the near future. 

The results given by the radiation pyrometer are in- 
fluenced by the variable distribution of temperatures in’ 
the metal box of the instrument. There is need to 
study this influence and to define which conditions are 
necessary for eliminating this cause of disturbance. 
Any information on this subject would be of great value 
in heat-treating work. 


bodies. 
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Gang Core Boxes Lessen Foundry Costs 


By J. V. HUNTER 





SYNOPSIS — These boxes for producing cores 
several at a time help to keep down foundry costs 
and are of especial service in view of the growing 
scarcity of labor for this class of work. Details 
here cover various forms of gang boxes, both 
solid and split and of both wood and metal. 





NE may find many foundries where the number 

of workers in the coreroom will equal, or even 

in some exceptional cases outnumber, the molders 
working on the molding floor. With unusually intricate 
castings this may be necessary, but anyone interested in 
foundry costs will realize that it adds greatly to the cost 
of the work and just to that extent decreases the chances 
of successful competition when bidding on such work. 
Frequently, the coremakers are relatively less experi- 
enced workers than the molders, consequently are hired 
for less money; and when it is feasible to decrease the 
time required for molding, without increasing the total 
cost of doing the work, the modern foundryman uses 
all the cores possible that will speed up the work of the 
molder. 

Many of our largest foundries are employing boys 
almost exclusively in the coreroom, because of the lower 
rate for which they can be hired and also in part for 
their greater adaptability in handling this light work. 
Intermingled with the boys are men to handle the 
heavier and more intricate pieces, for which a skilled 
coremaker probably receives as much on the average 
as a molder. Some foundries have used women in the 
coreroom, with a view to cutting down the labor cost; 
but the most advanced labor legislation is quite right], 
prohibiting their employment for this purpose unless 
the women workers are housed in separate buildings, 
which practically makes their employment prohibitive 
to many foundries that formerly used this class of 
labor. 

As the boys are yearly demanding more nearly a man’s 
scale of wages, and getting it because of the growing 
scarcity of labor, the problem of holding down the core- 
room costs is becoming a more serious one to every 
founder. The designer and the machinist are now com- 
ing more in evidence as aids to the old-fashioned pattern- 
maker, by designing and building new equipment that 
will make the core boxes more efficient as producers of 
large output. To that end we are getting stock core 
machines, roll-over and jar-ramming machines, and 
many combinations of one or more of the principles. 
All these machines add greatly to the efficiency of those 
doing the work; but for producing small cores in large 
quantities, vast possibilities for improvement lie before 
the makers of wooden and metal patterns, in develop- 
ing that branch of the art which has to do with the 
production of gang, or multiple, core boxes. 

Some eight years ago I had occasion to insert some 
small cores to reduce the shrinkage of heavy lugs on an 
aluminum casting that had just been put on a squeezer 


plate. The match plate gave the molder four times 


his former output; but the cores required, which were 
not needed for the method of hand molding, kept one 
coremaker their 
that the cost of production was only cut in half instead 


practically busy on production, so 
of to one-fourth, as was at first estimated. 


It is rather discouraging to have an estimated cost 


doubled, especially after making a considerable outlay 
for the production of a high-grade match plate. Such 
a result cuts down the credit that one gets for making 
any saving at all. I remember that job particularly, be- 
cause the core was so simple and was used in such great 
Should the same job or a similar one occur 
there would be a little 


box 


numbers. 
again, as has happened recently, 
greater outlay possibly to produce a gang core 
suitable for the job, but the coremaker would be enabled 
to turn out possibly a hundred in the time required to 
inake ten by the former method. 

The principle of a gang core box, like that of a gang 
drill, depends on a multiplicity of parts, each capable 
of performing the same operation at the same time. In 
the case of the gang core box the operating part con- 
sists of a multiplicity of identical core boxes so united 
that they are capable of being operated as a single unit. 

This does not by any means indicate that the pattern 
maker should make up a number of individual boxes 
and then by some means join them all together, although 
I have known of that being done; but by one method or 
another all should be joined into one component form 
The simplest gang box that can well be imagined is 
illustrated in Fig. 1, which serves for forming at one 
time a number of small button heads for babbitt anchors 
in a cast-iron bearing shell. This was quickly made in 
a single block of wood, by boring a number of shallow 
holes in a row to the same depth and then working out 
a little draft in them for the clearance of the sand. 
Finally, a small headless brad was driven in the center 
of each hole and left standing up flush with the top 
surface of the box. This hole in 
each tiny core, through which a small nail can be thrust 
of the bearing 


core brad leaves a 
to anchor each one to the main body 
shell core. 

Now with this gang box, each time that it is filled, 
struck off and rolled on the plate we have produced 
a whole line of these tiny cores, and probably in this case 
with just as great rapidity as a single box could produce 
a single core, since no time would be taken up in the 
individual packing of each tiny core box, for the sand 
from one handful fills all. 


MORE COMPLEX BOX 


The above core box just described was formed from a 
single block of wood. If we now advance to a slightly 
more complex form, we have the condition seen in Fig. 
2. This box forms a core with five straight sides and a 
recess in the bottom side of the core box. In making 
up this box the first step is to make up a strip of mold 
ing the shape of the two ends and bottom; this is the 
as M in the section below the perspective 


piece shown 
woodworker would 


sketch. Like any 
turn out, this molding strip can be made in any length, 


molding that a 








AMERICAN 


but in this case we are making up a four-gang box. 
Consequently, at the proper spaces it ig sawed across, 
and small pieces for the division walls are inserted. 
Side strips are glued on to hold the division strips in 
place and strengthen the bedy, and the end blocks are 
put on. This particular core box is intended for a very 
great output of cores, so in order to strengthen it and 
at the same time prevent undue wear on the top surface, 
this is covered with a sheet of -in. brass, cut out to 
the outline of the core recesses and firmly screwed 
down to the wooden blocks below with small woodscrews. 
This brass plate is not shown in the perspective sketch. 

One objectionable feature of the box in Fig. 2 is 
that the division walls, being made of wood, must be of 
appreciable thickness, a half-inch or more, in order to 
have sufficient strength. This leaves the cores spread 
out unnecessarily when they are rolled out on the plate, 
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In the foregoing descriptions all shape given to the 
cores, aside from that given by the bottom of the core- 
box, has been limited to straight side walls. In Fig. 
4 is shown a simple and easy method of giving different 
outlines to these side walls as well; or by dividing the 
core into two sections, to be pasted together after baking, 
all four of the sides might be formed with various 
contours. 

These contoured division walls, as in Fig. 2, could be 
cut out separately from wood and fitted into place, but 
forming each one individually would require a great 
deal of time; and they would probably lack uniformity 
as well as strength, and at the same time take up an 
unnecessary amount of space. Consequently, a single 
sample wall is made up and then used as a pattern to 
cast the requisite number of thin brass castings. These 
can be quickly filed smooth and, with the necessary 
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and entails the additional operation of pushing them to- 
gether in order to fill up the plate properly. At the 
same time if many cores are required to be made in a 
single gang, these division walls will add to the length. 

The above objection is overcome very readily in the 
design of the box shown in Fig. 3. In this case the 
division walls are simply thin strips of sheet steel or 
These molding strip in a 
manner similar to that used in Fig. 2, after they have 
had a very slight amount of draft filed on their sides; 
in this case a wide saw cut furnishes a suitable slot in- 
to which they may be securely driven. If additional 
security is desired against these metal strips coming 
out, they can be given a slight extra length, so as to 
form a small dovetail in the side holding strips, as in- 
dicated in the below the perspective. 
With this box a metal top plate, as used in Fig. 2, will 
be neither needed nor desirable, because, first, it would 
be impracticable to try to cut it out to lie on the narrow 
division strips and hold itself in place there without 
constant bending and so damaging the cores; secondly, 
because the edges of the metal division strips will them- 
selves furnish all necessary protection from the wear 
of the strike-off bar, etc. 


are inserted in a 


brass. 


cross-section 


draft, will form excellent division walls of any required 
shape. An excellent feature of this method of using 
inserted cast-metal side walls for the multiple core boxes 
is that all manner of shoulders or indentations (always 
furnished with the necessary draft, of course) can be 
provided in almost less time than would be required to 
work out the same shape for a single box in a solid block 
of wood. 


METAL CORE BOXES 


Some core boxes that are to see exceptionally hard : 
service it is often desirable to have made of cast iron or 
other metal that will not wear as does wood. From ex- 
perience with a great many alloys-of iron, brass and 
white metals, I have found that, although the cast-iron 
core boxes are harder for the machinist or pattern- 
maker to finish, and more costly for this reason, still 
the lesser cost of the material counterbalances this ex- 
pense. The cast-iron boxes will give double the satisfac- 
tion to the coremaker, because for some reason the core 
compounds do not make the iron boxes so sticky, so that 
they are much easier to keep clean. 
In Fig. 5 is illustrated a gang box, of cast iron, which 
was produced by making up a thin wooden pattern of 
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the required shape—as thin as possible, in order to keep 
it light. Wood, of course, would not have stood much 
handling in this form; and with the thin shell of metal 
on each side of the prints, it is possible in this case to 
lay the cores down on the baking plate in interlying 
rows, the prints fitting in between each other, so that 
almost a third more cores can be placed on a single plate. 

Another cast-iron gang box is shown in Fig. 6. Al- 
though in this case only two sections are shown, as 
many can be made as are desired. In order to insure 
uniformity and save patternmaker’s time, a different 
system was followed for this than for the previous box. 
The pattern consists of only a single section. However, 
it is provided with small flanged lugs on alternate sides 
of the bottom, or back, and from this as many sections 
can be cast as are desired. 

These sections are then finished by the machinist, 
who after drilling bolt holes to correspond in the lugs, 
by means of which the sections are assembled and held 
together, then lays them on a faceplate before tighten- 
ing the bolts so that they will all lie in a true surface. 


SPLIT-BOX CONSTRUCTION 


Straight cores of round rectangular shapes that will not 
admit of draft or pasting, which would be necessary if 
made from boxes of the preceding types, are made in 
the well-known split-box type, which also is adapted to 
development for the system of gang boxes. These can 
be made of either wood or metal, the former being pref 
erable where the wear will not be exceptionally long con- 
tinued. These cores are usually baked standing on end; 
and to this method the gang box adapts itself, since a 
whole row can be stood up at one time. Each row, as 
stood up, helps support the preceding; and the final end 
rows are supported by a little temporary wall of core 
sand. 

In Fig. 7 is shown a box that produces a set of six 
rectangular straight cores, but without tapered ends, 
since they are to be laid flat in the mold. 

For cores that are to be placed in the mold in a ver- 
tical position it is customary to taper the upper end, so 
that if it does not line up perfectly with the print, it 
will not scrape the sides and make a dirty mold when it 
is closed. If a stock core machine is used for making 
these cores, there are two additional operations in 
making the cores ready for use—sawing off the cores 
to the proper length, and grinding the taper on the end. 
Both operations require time; and if the cores are short 
and many of them are required, it is probable that time 
may be gained by producing them in a gang box, as 
shown in Fig. 8. 

In this box as sketched, both ends are tapered for 
taper prints. Consequently, to make up the box cheap- 
ly and effectively, it is made in three parts, which are 
afterward glued together, the center section being a 
mere drilling job of two pieces clamped together tem- 
porarily. The end pieces are similarly treated, using a 
drill the size of the small end, and then reamed or 
chiseled to the desired taper. Up to a few years ago I 
had always made boxes with a straight end on the bot- 
tom and a tapered end on top; but after visiting a large 
malleable foundry where the manager explained the ad- 
vantage of the double tapered ends to me, I have used 
this system and found it to work out most satisfactorily. 
A taper on the lower end gives a cleaner pattern lift 
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from the sand, because there is no possible chance for a 
back-draft; and the semiskilled molders who are used 
for most squeezer molding work can set the taper core 
I have found that it is the practice of 
several foundries to use this system; and they employ a 
taper of 10 deg. for the bottom end of the core, and 


more readily. 


taper the upper end at an angle of 15 degrees. 
Box FOR FILLING A COMPLETE PLATE 


From the gang core box that fills up the core-baking 
plate a row at a time the next step is the development of 
a gang box that will fill up a standard plate completely 
at each turnover of the core box. The development of 
such a box is shown in a partial view in Fig. 9. This 
particular box, of which one end is shown, together with 
a single cross-section view at A, is in daily use to pro- 
duce 96 cores at each filling of the box. The cores are 
about 1] in. in diameter by 3 in. long. 

This box was cast as one solid block of aluminum, 
planed on both sides to give the required thickness, and 
the holes were then laid out and drilled a secant amount 
under the desired finished size. A 1!-in. reamer was 
ground to a slight taper, in order to afford draft, and 
from one side all the holes were reamed to the required 
size. A small-size air vibrator is attached to the handle 
at one end to facilitate the removal of the cores after 
ramming. This is rammed on a bench-type core jolt 
The jolting is begun with the first putting of 
By the time that it is filled, the ram- 


rammer. 
sand into the box. 
ming is finished with the exception that the top is butted 
off with a hand rammer and then struck off. 
VARIETY OF FORMER POSSIBLE 
This same type of box is subject to development for 
many shapes of cores, two others being shown as B and 
C in Fig. 9. 
of two plates, the upper or thinner one being provided 


The first of these is made up by the use 


to obtain a tapered end on the upper portion of the core. 

The production of the third shape requires more prep- 
aration, since an end mill must be produced for milling 
out to the correct shape after as much as possible of the 
After the milling 
operation a highly polished steel mandrel of the same 


metal has been removed by drilling. 


size as the mill is chucked in a drilling machine, and 
while revolving at high speed with a little oil lubrication, 
is forced with some pressure into each recess. The result 
of this in the soft aluminum metal is to polish out the 
little ridges left by the milling and insure a more per- 
fect draft for the core. 

Nowadays, with the removal of the European labor 
supply, the labor problem for the foundryman is daily 
becoming more acute. Perhaps if the machinist and the 
patternmaker will exercise their ingenuity to some extent 
in the little method outlined, it will aid somewhat in con- 
serving the labor that the foundries still have available. 


Surface-Gage Kink 


By D. E. MAPEs 


A large number of duplicate castings had to be laid 
out with two holes out of line with each other, so | 
used two scriber points on the same surface gage and 
marked both lines in one operation. This reduced the 
working time on the job considerably without extra 


effort on my part. 
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Cam Layout tor 


By CHARLES 





SYNOPSIS — How a set of peripheral cams are 
laid out to control the movements of a series of 
loom harnesses that must travel up and down in 
order and through a predeter- 
that is established by 


correct relativ 
mined length of stroke 


the 


position of the harness in the set. 





PRACTICAL development of layout methods for 
a series of complimentary peripheral cams is rep- 
resented in the construction of those used to oper- 
On cam looms there are usually 
actuated by a similar num- 


ate loom harnesses. 
from two to six harnesses, 
ber of cams through connections with the cam followers, 
or “treadles.”’ 

The several harnesses go through a recurring order 
of up raising and 
groups of warp threads in accordance with the character 
of the weave to be produced. Each time a portion of 
the warp is lifted and the remaining portion depressed, 
an opening is formed between them, through which 
the shuttle passes, inserting a pick of filling. 

The term “pick” is also used in the sense of a unit 
of time considering the motions of a loom, and when so 


and down movements, depressing 


employed represents the period of one revolution of the 
loom crankshaft, which is the primary driving member 
of the A harness is said to be “up” so 
many picks and “down” so many, and the sequence of 
these ups and downs determines the general character 
of the outline of the cam, as in Fig. 1. After changing 
position, the harnesses must all remain stationary dur- 
ing a certain portion of the period allowed for the pick, 
to give time for the shuttle to pass through the warp. 
The duration of this dwell varies under different cir- 
cumstances, but it is usually specified in terms of de- 
The portion of each pick 


mechanism. 


grees of crank revolution. 
not occupied by the dwell is available for the change. 
The relative order of the movements of the several 
harnesses affects the angular relation of the cams upon 
the shaft; but since the cams are usually made separate, 
with clutches for locking them together when more than 
two are this matter of 
sembling and need not require special consideration in 


used, feature becomes a as- 
laying out. 
ESSENTIAL DATA 


The divergence of the upper and lower warp lines, as 
shown by Fig. 2, makes it necessary for those harnesses 
farther from the apex of the opening to move through 
a greater distance than the nearer ones, to maintain a 
angle of opening. each cam 
must have a throw that will the right 
amount of movement to its particular harness. The 
middle points of all the throws are at a constant dis- 


Consequently, 
just 


constant 
impart 


tance from the center of the cams. 

From this somewhat general consideration of the sub- 
ject, it will be seen that in order to formulate data for 
the angular and radial characteristics of a set of loom- 
harness cams it will be necessary to know the number 
of cams in the set, the number of picks to “the round,” 
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Loom Harnesses 
F. MERRILL 


or revolution, the sequence of ups and downs, the period 
of drill or rest, the throw of each cam. 

Other data, whose values depend on the proportions 
of the machine for which the cams are made, include 
relative location of cam and treadle centers, minimum 
heel radius, radius of the follower roll. 


THE DRAWING METHOD 


In the drawing method here presented, it is expected 
that the patternmaker will work directly from the origi 
drawings, transferring the outlines of the 
his patterns by pricking through at frequen 


nal cam 


curves to 


intervals with a needle. To this end the drawing is 
made on duplex paper and laid out to shrink scale 
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This method is particularly applicable when the details 
of hubs, rims and arms are standardized, in which case 
the outline is all the work required of the draftsman 
when a set of cams is to be constructed. It allows the 
arrangement of the cam outlines about a common center, 
which avoids much repetition of circle dividing and 
facilitates checxing the work. 


TYPICAL LAYOUT 


The layout illustrated in Fig. 3 is for a set of three 
cams, three picks to the round, } (read “two up, one 


down’’) ; rest equal to 150 deg. of crank revolution. 
Having assumed values for the other construction 

data, the layout is commenced by drawing a base circle 

whose radius is the distance between cam and treadle 
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centers. While in the actual machine the cams revolve 
for drawing purposes, the treadle center is revolved 
about the cams, and the base circle is its path. 

A convenient starting point is selected and the base 
circle divided into as many equal parts as there are 
picks to the round. From each pick point, angles of 
change and rest are laid off, proceeding in a direction 
opposite to that of actual rotation. The angle of rest 
bears the same relation to the whole pick angle that 
the specified rest in degrees of crank bears to the com- 
plete revolution of that number. 

In the present instance, the cams are running at one- 
third of the crankshaft speed, or three picks to the 
round, making the angle of rest on the base circle one- 
third of 150 deg., or 50 deg. The remainder of the 
pick, or 70 deg., is the angle of change. 

It is convenient to lay out the cam of greatest throw 
first, since this one has the heel of minimum radius, 
for which a value is determined by the size of the shaft 
and thickness of the cam hub. This minimum heel is 





THREE 


FIG. 3. LAYOUT FOR CAMS 
then indicated as by the circle 1. Another concentric 
circle 2 represents the pitch line of the roll when rest- 
ing on this portion of the cam. The pitch line of the 
roll when at the other extremity of its movement is 
represented by circle 3. Midway between circles 2 
and 3 is another 4, upon which fall the middle points of 
each of the cam throws. It will be noticed that, after 
the curves are plotted for the pitch lines, they will 
intersect on this circle. If they fail to do so, an error 
in projection must be looked for. 

From each of the points on the base circle limiting 
the angles of change and rest, arcs are drawn inter- 
secting circles 2, 3 and 4, the radius R being the dis- 
tance from the treadle center to the roll center. Care 
must be taken to draw these arcs in the same position 
relative to the cam center and direction of rotation that 
the path of the roll occupies on the machine. 

Through the intersections of the arcs drawn from 
the primary, or pitch, points and circles 2 and 3, chords 
are drawn which serve as bases for the construction of 
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semicircles, whose diameters represent the throws of 
the respective cams. Dividing these semicircles into 
any convenient number of equal parts and projecting 
the divisions perpendicularly onto the chords, points are 
obtained which will give the radial graduations of the 
cam curves. 

The angles of change on the base circle are also di- 
vided into as many equal parts as were the semicircles, 
and arcs intersecting circles 2, 3 and 4 are scribed with 
these division points as centers and radius R. 

Then following the common method of plotting the 
crank curve, the graduations of the diameter of a semi- 
circle are transferred to the arcs in the adjacent field. 
Passing beyond the dwell into the next field of arcs, 
similar transfers are made, but applying them to the 
ares in the reverse order, plotting the return curve. 

CURVING PITCH LINE AND THE CAM CONTOUR 

A smooth curve through the thus 
plotted will be the pitch line of the roll center. If the 
extremities of these curves are connected by arcs, the 
entire pitch for the cam will be completed. In practice, 
however, these arcs are superfluous. 

The actual periphery of the cam is found by scribing 
successive positions of the roll at frequent intervals on 


passing points 


the pitch line of the curve. A smooth curve is then 
drawn tangent to all these small ares, and the ex- 
tremities are joined with arcs drawn from the cam 


center, when the outline is complete. It will be found 
best to complete one cam at a time, thus avoiding con- 
fusion of construction lines. 

Three-pick cams might also be required for a 
up, two down) movement, in which case the short dwell 
would be on the heel and the long dwell on the toe. Ex- 
actly the same preparation would be made for drawing 


+ (one 


such a cam, simply adding one whole pick to the dwell 
on the toe, shortening the dwell on the heel by the same 
amount. 


Machine Guns on Military Planes 


By R. C. HEIN MILLER 

Mr. Colvin’s timely article on “American Aircraft 
Development,” page 661, Vol. 46, brought out very inter- 
esting points on the manufacture, operation and ad- 
vantages of American military planes. There is one 
point that came to my mind, and that is the firing of 
a machine gun mounted on the single-propeller tractor 


plane. 
In a recent issue of a popular mechanical magazine 
it was stated that the machine gun on this type of 


plane is fired so that the bullets pass between the blades 
of the revolving propeller. A short time after reading 
this, I heard a Government engineer give an illustrated 
lecture before an audience composed largely of engi- 
neers. In showing vrews of armed military planes, he 
stated that the machine gun and motor are synchronized 
so that the gun will fire between the blades of the re- 
volving propeller. To many this seemed to be an at- 
tempt at humor rather than the statement of a fact. 
It might appear humorous to many of the readers of 
the American Machinist that a gun can be fired between 
the blades when the propeller is turning about 1500 
r.p.m. An explanation of this point by the editor or 
some of the readers would prove very interesting. 
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Patterns for Work With Projecting 
Members 


By A. FE. HOLADAY 
Referring to the article by Mr. Duggan, page 532 
Vol. 46, “Patterns for Work with Projecting Members,’ 
I would not make this pattern the way Mr. Duggan did, 
as the tendency nowadays is to simplify patterns for 
the molder. 


Assuming that the strips A, B and C are about } in. 
9 


in thickness and the body holding these strips is 2} in., 
ion ‘ 
“A 
A.B&C=/ 
t 





D PATTERN 


IMPROVI 


1 would make this part of the body in two pieces, part- 
ing the pattern at D with a narrow guide at E. 

In making the pattern in this way the body could be 
drawn from the mold, leaving the part with the strips 
A, B and C in the mold. After drawing the main bod, 
from the mold, this part with the strips can then be 
moved back into the opening left by the main pattern, 
and then withdrawn all in one operation. Making the 
pattern in this way would not require any great amount 
of skill on the part of the molder. 


Time-Fuse Milling Fixture 
By DONALD A. BAKER 

The milling fixture described herewith was designed 
for milling the undercut B, Fig. 1, in the stem end of 
the type 80 fuse body. 

The base A, Fig. 2, is of cast iron; into it are driven 
the two pins B, secured in the base. Two slides, C and D, 
are of machine steel, hardened and ground on the wear- 
ing and locating surfaces. The slide C is made a good 
sliding fit on the two pins B, while D is made a good 
sliding fit in C. A steel plate FE is pinned to the upper 
ends of the two side rods and carries the cam F. An 


adjustable stop G is used to regulate the depth of the 
cut in the body. 

In operation the action of the jig is as follows: A fuse 
body is put into the central hole of the jig, stem end 
forward, and located from the hole C, Fig. 1, in the 
platform, fitting over the pin, while the shoulder on the 
stem strikes against the four lugs J, Fig. 2. This ar- 
rangement is more positive than locating from the plat- 
form, as there is considerable tolerance in the length 
of the stem from the platform. When the body has 
been located, the handle of the cam F is brought for- 
ward, forcing the slide ) down against the body. As it 
is now gripped tight with the tension of the spring A 
against it, the continued movement of the cam carries 
the work and the two slides down until the lower slide 
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C strikes against the adjustable stop G, completing the 
undercut. 

At L is shown the cutter. It is, of course, when in 
use, always within the jig; and either the spindle is 
made adjustable, or the jig is arranged to slide in and 
out for adjusting the cutter to the proper distance from 
the face of the jig, a set block being used for this pur- 
pose. Cutters should run between 4000 and 5000 r.p.m. 
A production of 5000 bodies per day can be obtained. 


Drilling Pin Holes in Shafts 


By J. J. DENHAM 


Occasionally we have to replace worn stubshafts on 
hoisting engines with new ones. These shafts A are 
always fastened with a pin C into a flange B, which is 
so located inside a channel iron that it is impossible to 
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drill and ream this new shaft for a pin while it is in 
position on the engine. As the flange is riveted to the 
channel, it is impractical tc remove the flange. 
Evidently the manufacturer of these engines drills 
and reams the flange and shaft together before riveting 
the flange to the channel, as the pin hole is never at 
right angles to the shaft nor does it pass exactly through 
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PIN HOLE TO BE DRILLED AND REAMED IN SHAFT 
the center of the shaft, as is shown somewhat exagger- 
ated in the illustration. 

I wish the readers of the American Machinist who 
have similar jobs to do would describe a quick and 
economical way of drilling and reaming these pin holes 
in the flanges when the shafts are placed and the pins 
in the flanges when the shafts are placed and, the pins 
driven. If there is no better means suggested, I will 
describe the method that we employ, which gives satis- 
factory results. 


Adjustable Female Thread Gage 
By L. P. FoSNoT 


The illustration, which is self-explanatory, shows a 
female thread gage that has met with high favor in the 
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THREAD GAGE 


ADJUSTABLE 


FEMALE 


place where I am employed. I believe it will be of use 
to others. Notice the handy method of tabulating. 


Operating Valve for Pneumatic Chucks 
By JAMES H. LONIE 


Having successfully used an air-operated chuck some- 
what similar to the one described on page 465, Vol. 46, 
I was much interested in the device there shown. 

In that case, however, an ordinary three- or four- 
way cock is used, and a considerable range of movement 
of the valve handle, and of the machine spindle as well, 
would be necessary, or a more or less complicated system 
of levers must be employed to reduce to a minimum the 
idle movement of the spindle. 

When using such an arrangement, particularly on a 
drilling machine on which the spindle movements are 
automatically controlled by a cam or its equivalent, it is 
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desirable to reduce the nonproductive spindle 
ment. Furthermore, an 
tight with difficulty. 

To overcome these objections, the special air valve 
This is a plain 
its highest 


move 


ordinary plug cock is kept 


shown in the diagram is suggested. 
slide valve which, when the spindle is at 
point, is held in the release position against the pres 
sure of the coil spring by the stop A, which is secured 
to, and is adjustable upon, the lower part of the spindle 
quill, 

When the spindle is fed downward, either by hand or 
power feed, the valve stem and valve are free to move, 
and are forced downward by the coil spring, uncover- 
ing the port P and admitting air behind the operating 
piston of the chuck. The chuck then cioses the 
work and remains so until the spindle again rises to its 
highest point, when the valve is returned to its original 
position and the air exhausted from behind the piston. 


upon 




















TING PNEUMATIC VALVE 


Sie LF-A¢t 


It will be seen that the valve has a short travel, and a 
short movement of the spindle is required 
This is a very advan- 


relatively 
to produce the desired result. 
tageous point. 

In the diagram the valve is shown connected to a 
single-acting cylinder. If it is desired to use it with 
a double-acting cylinder, the plug B is removed and con- 
nection made to the other end of the cylinder, through 
the port EZ. 
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While a valve of this type is particularly adapted to 


drilling and tapping machines, it may be applied ad- 
vantageously to other 


When used with an automatic drill and with a chuck 


machines also. 


from which the finished work falls by gravity, it is 
only necessary for the operator to place the work in 
the chuck, and a marked increase in the production 
results. 


Auxiliary Bushing Plate in Toolwork 


By Huco F. PUSEP 


As the method of locating holes in jig work by the 


\uxiliary bushing-plate method is practiced in very 


few shops, the majority of toolmakers are not familiar 
with its advantages in certain classes of jig and fixture 


work, 

In Fig. 1 are illustrated two of the most common 
types of bushing plates. They are made of cold-rolled 
or machine steel of convenient e, either straight or 

E( 4 »D 
A 
B B 
a 
: C4 
{lll 
{i ail! ] 
FIG 
he i 
p 
FIG.3 
FIGS. 1 ’3. AUXILIARY BUSHING 
offset, as the nature of the work demands. A hole 


bored near one end holds a hardened, ground and lapped 
bushing at right angles to the under side of the plate. 
This 
permanent part of the plate. A set of slip bushings is 
made to fit this bushing. As the bushing 
plate is used mostly for work with medium- and small- 
A, Fig. 1, if 
1|-in. inside diameter, will take care of any size hole 
1 in. At B are shown hook pins 
against which the pins PD in the knurled collar of the 


bushing is pressed into place and remains a 


auxiliary 


sized holes, the permanent bushings made 


or less in diameter. 


slip bushings bear, thus preventing them from turning 


while in use. A typical slip bushing is shown at E£. 
One of the bushing plates in Fig. 1 has a milled slot C, 
the purpose of which will be shown later. 

In Fig. 2 is shown clearly how the bushing plate is 
for locating, drilling and the 
holes in a skeleton drill jig for an automobile-frame as- 
There were altogether 18 holes of {-in. diam- 


The allowances for error 


used reaming bushing 


sembly. 


eter to be drilled and reamed. 
for all center distances were plus or minus 0.0025 in. 
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All the holes were laid out approximately, and the jig A, 
Fig. 2, was clamped on the cast-iron plate B by four 
U-clamps and kept clear of the plate B by four parallel 
blocks C to provide clearance for drills and reamers 
The size of the plate B is determined by the sizes of 
the jobs that it is to accommodate. The one shown is 
24 x 30 x 40 in.; it has both sides planed parallel and the 
edges squared all around. 

A number of holes are drilled and tapped for tap bolts 
for holding the work the bushing plate. The 
grooves JD provide means for clamping the measuring 
block E to the edge of the plate B. 

The method of locating, drilling and reaming the 
holes is as follows: The baseplate B, Fig. 2, with the 
jig A, is laid on the table of a radial drilling machine, 
and the first hole F is drilled and reamed. The auxiliary 
bushing plate G is now set over the location of the next 
in. above the jig 
and resting on parallel blocks H. In rapping the bush- 
-in. plug is placed in the 


and 


hole, its under side elevated about 


ing plate into position, a 


PLATE AND ITS APPLICATION 

reamed hole F, and a 1}-in. ground plug in the hole / 
of the bushing plate. Measuring from the block FE and 
the plug in #’, it is easy to set the bushing plate G 
for the next hole. After the bushing plate is set, the 
plug is removed and a suitable slip bushing inserted in 
the hole J. The cycle of operations is just as it is in 
any drilling and reaming through a bushing. For sub- 
sequent holes the same procedure is repeated. 

I should like to draw especial attention to the grooves 
D, Fig. 2, and the measuring block FE, two of which 
were made, although only one is used in connection with 
the job shown. The measuring blocks were made of 
tool steel 1 x 2} x 7 in.; they were hardened and ground 
parallel on the l-in. measurement. By this method of 
taking measurements from the squared edges of the 
baseplate, very accurate and quick settings of the bush- 
ing plate can be obtained. 

In Fig. 3 is shown another way of using the auxiliary 
In this case the offset type of bushing 
Fig. 3, are given the dimensions 
In this job six holes are 


bushing plate. 
used. In 
of a top plate for a box jig. 


plate is 
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called for, four of j-in. diameter and two of 2-in. diam- 
eter. A job of this kind could be done by the button 
method. No baseplate was used on this job, and all 
drilling, boring and reaming were done on an ordinary 
sliding-head drilling machine. The bushing plate is 
held to the jig plate as shown in Fig. 3. It might 
be well to mention that the hole C is drilled and reamed 
first in the ordinary way; for the rest of the holes the 
bushing plate is used, which is located accurately by 
means of a height gage and the surface plate. All four 
edges of the jig plate are carefully squared, thus elimi- 
nating all uncertainty in locating the bushing plate. 
All the holes check up to within 0.001 in., which is 0.0005 
in. closer than the greatest allowable error. 

An interesting feature about this job is the boring 
of the two 2-in. holes. A 1-in. drill was used in the 
first place, then a j-in. boring bar working through a 
{-in. slip bushing till the hole had been enlarged to 1} 
in., after which a l-in. boring bar and a 1-in. slip bush- 
ing were substituted and the hole bored to its finish 
size. The space between the offset of the bushing 
plate and the jig provides sufficient clearance for set- 
ting the boring tool bit and for calipering. By the aid 
of the slot C, Fig. 1, the bushing plate can be secured to 
any position over a jig plate of large dimensions, pro- 
vided there is a hole for the bolt. 


Making Drawings for Patternmaker 
and Machinist 
By JAMES H. LONIE 


The following method has been successfully used to 
provide permanent and complete drawings for both pat- 
tern and machine shops at practically no increased cost 
over the usual method. 

The drawing is made in ink on tracing cloth in the 
regular way, but only such dimensions and notes as are 
required by the machine shop are filled in. 

A vandyke or brown negative print is then made 
from the tracing. This print is filed as the regular 
machine-shop tracing, and from it prints are made 
for the machine shop, as required. 

All patternmakers’ dimensions and notes are added 
to the original tracing, from which pattern-shop prints 
are made when needed. 

With this method the machine shop is supplied with 
positive prints instead of the usual negatives. If, for 
any reason, this is objectionable, and it is desired to 
furnish the usual negative print to the machine shop, a 
positive vandyke may be made from the original nega- 
tive vandyke and the negative blueprints for the machine 
shop made from that. 

If castings from the same pattern are to be machined 
to different dimensions, a positive vandyke is made from 
the original negative, blanking off in the printing all 
dimensions which are to be changed, as well as drawing 
numbers, notes, etc., not needed, even including draw- 
ing lines if any are to be changed. The omitted num- 
bers, dimensions, etc., are filled in, and a complete new 
tracing results at very small expense. 

If a comparatively small number of blueprints are 
required, the vandyke may be made on paper; but if 
they are to be subjected to considerable handling, they 
should be made on cloth. 
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Centering Work with Graduated 
Wedges 
By H. E. McCray 


For centering circular work on the vertical boring- 
mill table we have developed a method that effects a 
marked saving of time over the usual chucking and 
truing up with an indicator clamped in the toolpost. 
The ring gear R is clamped to the boring-mill table by 
four toe clamps C. Four dowels 1} in. in diameter are 
located equidis- 
tant from _ the 
center of the 
boring-mill ta- 





D ble. Four wedg- 

% 2 \ es graduated in 

/ oy , \_ quarter-inc he s, 
/ / ef \ as shown, are 
/ w // rR \ \ driven in be- 
C | \\\\.c tween the ring 


a ayn 1 | ai gear and the 
5 l I i! | ] s)6 dowels. When 

I} | the same marks 
line up with the 
centers of the 
dowels on oppo- 
site sides, it is 
evident that the 
casting is cor- 
rectly centered. 
Both dowels and 
wedges are 
hardened so 
that they are 
comparatively long lived. The centers of the dowel- 
pin holes are located by clamping a scriber in the tool- 
post, locating it the correct distance from the center, 
so that when the table is rotated, a circle is drawn on 
its face. When an air-operated jib crane is used, swing- 
ing directly over the table, the time for clamping and 
centering rarely exceeds two minutes, which is a sav- 
ing of 700 per cent. over former methods. 





GRADUATED WEDGES SAVE TIME IN 
CENTERING WORK 


Are Ambitious Young Men 
Really Wanted P 


By FRED WILLIAMS 


In support of E. P. Baker, page 692, Vol. 46, I would 
like to say that regardless of the magazines, any young 
man who thinks that ambition should make him ac- 
ceptable to the general employer will change his mind 
if he studies the help-wanted advertisements. 

Even when his ambition and willingness are supple- 
mented by 5 or 6 years in the toolroom, over 10 years 
in the drafting room, 6 years in a technical night school 
and a constant reading of technical publications and the 
press, which should ordinarily qualify him for most of 
the lower executive or assistant’s positions within any 
reasonable time, he will still find it difficult to get a 
start with the firms who are presumably seeking quali- 
fied men. 

Ambition or willingness is not sufficient, and nine- 
tenths of the advertisements in any trade journal will 
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reveal it. In almost every case a “record” is one of the 
main requisites, but in many places today next to no 
opportunity is given to the young man of ambition to 
acquire a record. Certainly little effort is made in that 
direction even in certain concerns where efficiency is 
supposed to be the guiding principle. 

It ought to be needless to suggest that such efficiency 
defeats itself. Every latter day authority on efficiency 
mentions the necessity and desirability of training 
young men, but few firms seem to have any time for 
such a program. They prefer to hire their men outside. 
But where should they come from? 


Chart for Determining of Pulley 
Crown Dimensions 
By H. R. GILLIAM 


The subject of pulley crowns has been given a great 
deal of consideration by various authorities, but in 
every instance it is found impracticable to develop for 
height of crown a mathematical rule that will give uni- 
form results. 

It is noticeable that all rules for determining pulley 
crowns are given in terms of width of face of pulley 
and do not consider what is probably an equally im- 
portant factor, the diameter of the pulley. 

A given point on the crown of a pulley will travel 
farther in making a revolution than a given point at the 
edge of the rim; and a belt in passing over the pulley 
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Widths of Face, Inches 


CHART FOR DETERMINING PROPER CROWN FOR PULLEYS 
OF VARIOUS DIAMETERS AND WIDTHS 


either stretches or slips at the edge or at its center line, 
in conforming to the pulley crown, an amount equal to 
half the difference of lengths of arc of contact at the 
crown and at the edge. This amount is proportion- 
ately greater as the diameter of the pulley becomes 
smaller and is less as the diameter is increased. 

The accompanying diagram was developed with the 
diameter as a factor in determining the pulley crown. 
Referring to the diagram for “Widths of Face,” the 
values given are determined by the relative heights of 
the ordinates and read direct. The diagram for “Di- 


ameter” is the same as that for “Widths of Face” in- 
verted, the values of which are likewise determined by 
the heights of the ordinates and also read direct. 

The sum of the values shown for a pulley of a given 
face and diameter is the height of the crown for the 
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pulley. For example, required the height of crown for 
a pulley of 48-in. diameter and 5-in. face. Reference 
to the diagram for 48-in. diameter shows the value 0.044 
in., and for 5-in. face a value of 0.081 in. Then 0.044 
-+- 0.081 = 0.125 in., the height of crown required. 

It will be observed that the table eliminates the 
width of face as a factor at 16-in. width and that 
diameters are given up to 8 ft. only. Pulleys of greater 
diameter are usually made for a specific drive, where 
other factors, such as speed, length of belt, arc of con- 
tact, etc., can be given their proper consideration in 
establishing the crown. 


Saving Scrap in Shearing Stock 


By JAMES A. RAUGHT 


Some time ago I was invited to visit a friend who 
was engaged in a small machine shop making sauer- 
kraut machines. When I reached his place he was 
shearing stock for the knives out of thin spring steel. 
After watching him shear stock for awhile, I asked 
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FIGS. 1 AND 2. TWO METHODS OF SHEARING STOCK 


him if I might offer a suggestion that would save stock 
for him. 

His method of cutting the stock is illustrated in Fig. 
1, which shows a large piece of scrap. I took his combi- 
nation square and scriber and laid out the stock as 
shown in Fig. 2. This proved a worth-while saving in 
both material and labor. 


Personal Privacy 
By ENTROPY 


Charles M. Horton, on page 710, Vol. 45, expresses 
the idea that the better class of employees, draftsmen in 
particular, object to giving full information regarding 
themselves. 

It seems, however, that this opinion is hardly borne 
out by experience. There are occasional men who ob- 
ject to inquiry and to furnishing photographs and to 
a number of other things like a physical examination, 
but they are remarkably few in number. Out of several 
thousand applications for jobs which I have handled, I 
recall but one case where anyone refused to complete 
an application blank, and that was a boy who gave up 
his chance for a job, in anger, because he could not 
spell Massachusetts. About one man in a thousand will 
object to being photographed for the benefit of himself 
and the company for which he wishes to work. About 
the same number object to a physical examination. In 
the latter case we suspect that the reason is an expecta- 
tion that the applicant would fail to pass. 
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These figures are probably somewhat under the aver- 
age of all employees, because it is well known in our 
case that all these things are required, so that many 
applicants know what to expect when they apply and 
they probably tip off many more. 

As a general thing, it is usually easy to show an appli- 
cant for a job that his employer is entitled to all the 
information that is required. Parentage is nothing to 
be ashamed of. Most men have some degree of pride 
in the fact that their father or mother came from some 
far-off land or that they themselves were born in some 
given state. The number dependent for support indi- 
cates to the employment manager that the man should 
be kept at work steadily if possible. Education is some- 
thing concerning which many men will exaggerate, for 
most of them know its value, as is evidenced by the 
avidity with which they seek it for their children. 

Former places where one has worked are certainly 
things which most men are anxious to tell about, for the 
impression they make on the hirer. The physical ex- 
amination is something which we often suspect men 
come to us for. They wonder if they can get life in- 
surance, but rather than take the black eye which failure 
to pass that medical examination causes, they come to 
us to find out how they stand physically, without any 
serious intention of working for us any length of time, 
or possibly not at all. 

The one thing about which secrecy seems to be legiti- 
mate and somewhat common is wages or salary previ- 
ously earned. This is strictly a matter between the em- 
ployer and the employee, but in the majority of instances 
applicants are glad to show that they have received 
greater pay on previous jobs as evidence of worth. 

It really seems natural with the increasing number 
of really good jobs that can only be had after a search- 
ing inquiry into the histories of the applicants that 
men should gradually come to feel that their employer 
is entitled to full knowledge of themselves. It is a 
fact that we, on the other side, come to feel that a man 
who is reluctant about giving information is either 
hiding something that we ought to know or else that 
he is ignorant of modern practice. 


Drawing a Deep Flanged Shell 
Without Annealing 
By E. J. LEACH 


On page 385, Vol. 46, W. E. Chambose describes 
drawing a steel flanged shell. I believe this shell can 
be blanked and drawn in three, and possibly two, opera- 
tions. Mr. Chambose states that he got a crease on the 
flange, due to the stock being bent below a horizontal 
plane and then straightened out. If he will examine 
this work, I think he will find that the metal has been 
broken down as a result of having been bent on too sharp 
acurve. If the radius of the curve is kept large enough, 
the stock can be bent to quite an acute angle and not 
cause this breaking down. 

If Mr. Chambose has a double-acting piece of sufficient 
size, and will use dies similar to the illustrations shown, 
I think he will produce a shell without this mark and 
at a lower cost. 

Fig. 1 shows the type of die used for blanking and 
cupping. The blanking punch acts as a flange holder 
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for holding the stock when drawing. The head on the 
drawing pad, or die, irons out all wrinkles that tend to 
form in the stock. The cup does not have to be drawn 
entirely through the die, but can be left with a flange 
and can be about the size of Mr. Chambose’s second 
draw. Of course, the blanking die must have shear 
ground on it, and the pressure exerted by the flange 
holder must be regulated to keep out all wrinkles and 
not thin the stock down too much. The head must have 


a large radius, so that the stock will not be broken and 
} or § 


pulled in. About in. is recommended for the 
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FIG.1 


FIGS. 1 AND 2 DIES FOR 
Fig. 1—Blanking and cupping die. Fig. 2 


A DEEP FLANGED SHELL 
Drawing punch and die 


size cup here shown. The drawing punch must be regu- 
lated to draw the right depth. These points can be de- 
termined by trials. 

Fig. 2 shows the type of die used for the drawing 
operations. It is also a double-acting die. The die 
block is belled out to take the cup from the preceding 
die and has a large radius on the edge of the drawing 
portion of the die. A flange holder comes down inside 
the shell and holds the stock so no wrinkles can form, 
while the ram draws the cup as before to the proper 
depth. 

After the shell has been reduced to the proper di- 
ameter, the flange should be flattened out on a single- 
action press and then trimmed. 

All dies should have guide studs, to aid in setting 
up and keeping them in line. I made one stud larger 
than the other so the die and punch will not turn but 
will go together the same each time. 


Bevel Protractor Kink 
By D. E. MAPES 


In a shop where I worked the floor was very uneven. 
The layout table used in this plant was a movable one, 
but no provision had been made to set it level after mov- 
ing it from place to place. It was a troublesome matter 
to get the table level for small jobs. 

We found that the quickest way out of the difficulty 
was to use a protractor head and adjust this head until 
the level shows correctly. The work is then leveled with 
the head and the rest of the measurements taken in the 
usual manner. 

A further use made of the protractor is in setting up 
jobs in the milling machine or drill press wuich are not 
level. 

My practice was to adjust the protractor head level 
to the machine, then set the job to the protractor the 
same as the layout table. 
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Climbing the Stigh- Cost- 












TEEL is 500 per cent. more costly than before the 
war; pig iron has advanced from $14 to $55 a ton, 
tb. é and other machine-shop materials have soared sky- 
ward in like manner. The world of business has be- 
come full of artificial hills up which both manufac- 
turer and consumer must climb laboriously to market. 

Especially is this true of our own machine-shop 
field, for we apply labor to raw materials and must 
make our profit not on the raw material, but on the 


value that fabrication adds to it. And artificial infla- 






tion of values is most largely in raw materials. 






When communities are threatened by emergency, we 






suspend civil law and declare martial law. When in- 






dustries are threatened by emergency, we should sus- 






pend the law of supply and demand, as applied to raw 






materials, and prevent “unconscionable profits” to a 





few from crippling the activities of many. We gain 
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A ligh -/7T1Ce At (1 11. Wn editorial 








encouragement from the attitude of the War Indus- 
tries Board on this subject, as expressed in their state- 
ment of Aug. 9: 

“The war makes enormous drafts upon raw mate- 
rials absolutely necessary to the industrial life of the 
nation and to the ordinary existence of the people. 
This has resulted in bidding up of prices for what is 
left of many materials of prime necessity in manu- 
facture to a point obviously out of all relation to the 
cost of production, and involving unconscionable profits 
on our national resources; and the consequence is that 
the cost to the public of all the articles in the manu- 
facture of which such materials enter has reached a 
level never before known.” 

The War Industries Board must tear down these 
artificial hills and put industry back on the level. We 


cannot climb these hills on high speed! 
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Johnson Electrical Grinding 
and Buffing Stand 
A machine designed especially for small-shop pur- 
poses and very useful to rubber-tire vulcanizers is the 
grinding and buffing stand illustrated herewith. The 
spindle is mounted in ball bearings, and these as well as 

















ELECTRIC GRINDING AND BUFFING STAND 
_ Height to center of spin lle, 38 in length of spindle over all, 
No. 1 frame, 24 in.; No. 2 frame, 25 in diameter of arbor at 


wheels, 3] in guards for whe els, 10x14 in.; maximum floor 
space, 14x18 in Has one-, two- or three-phase alternating- 
current motors, as ordered, and runs 1800 and 3600 revolutions 


per minute 


the motor are carefully dustproofed. Wheel guards and 
work rests are adjustable. 

This machine is made by the United States Electrical 
Manufacturing Co., Los Angeles, California. 


Harris Offset Drilling Attachment 


The H. E. Harris Engineering Co., Bridgeport, Conn., 
is now marketing the offset drilling attachment shown 
in the accompanying illustrations. Fig. 1 indicates how 
the attachment is used for drilling, while Fig. 2 shows 
a milling operation. 

The attachment is used on the drilling machine and 
is especially valuable on drilling, facing or counterboring 
operations in out of the way places that cannot be 












reached with an ordinary drilling machine. Eight sizes 
are manufactured, in order that all standard drill spin- 
dles may be fitted; but special types will be made up 
if required. The drive is through a squared shaft and 
heat-treated vanadium-steel gears, and the attachment 























FIGS. 1 AND 2. OFFSET DRILLING ATTACHMENT 
may be swiveled about the drilling machine to any de- 
sired position. The spindle of the attachment runs in a 
hardened and ground tool-steel sleeve and is equipped 


with a ball thrust bearing. 


Moller Saw Attachment for Shapers 

The hacksaw attachment for shapers, illustrated, has 
been recently placed on the market for use in connection 
with the manufacture of dies, gages, fixtures, tools, 

















HACKSAW ATTACHMENT FOR THE SHAPER 


etc. The advantages claimed for this device are the 
positive control of the saw when attached to the shaper 
ram, and the permissible clamping of the stock at any 
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desired angle in the shaper vise. The shaper also per- 
mits various cutting speeds for different metals. 

The frame of the saw is cast in two parts, connected 
by screws that serve to adjust and tighten the blade. 
Spring supporting guides hold the saw and allow a 
slight oscillating movement, which it is claimed pre- 
vents considerable breakage. The saw is relieved on the 
return stroke of the ram. The distance from the cut- 
ting edge of the blade to the under side of the frame 
is 9 in. The device is the 4g of J. A. Moller, P. O 
Box 242, New Rochelle, New York. 


All-Geared Gang Drilling Machine 

The Barnes Drill Co., 830 Chestnut St., Rockford, II1., 
is now marketing the self-oiling 22-in. all-geared gang 
drilling machine shown in the illustration. The machine 
is built for heavy-duty work, and every bearing except 
those on the spindle sleeves and the cross-spindles is 
self-oiled, oil being circulated by a geared pump in the 
reservoir of the machine. Eight speeds and ten feeds 
are provided and operate independently for each head. 
All gears are cut from chrome-nickel steel and are 
heat-treated and tempered. The feed gears are flooded 
with oil at all times, and a safety collar protects the 
machine against damage from overload. 

Where tapping work is to be done, any or all of the 
spindles may be equipped with an automatic reversing 

















ALL-GEARED 22-INCH GANG DRILL 

Capacity, up to 2-in. high-speed drills in steel: center of 
spindle to face of column, 11 in.; maximum distance table to 
spindle nose, with No. 4 taper 33} in., with No. 5 taper 32 in.; 
Spindle travel, 14 in.; diameter spindle sleeve, 34 in.; diameter 
driving end of spindle, 1 in.; diameter spindle nose, 3 in. ; 
width of 8-pitch steel rack on spindle sleeve, 14 in.: ratio of back 
gearing, 4 to 1; vertical travel of table, 23 in.; distance from 
floor to table, 42 in.; size of planed table surface, three-spindle 
machine 14x 754 in., two-spindle machine 14x 474 in.; distance 
center to center of spindles, 28 in.; height of machine, 854 in.; 
weight, three-spindle machine 7832 Ib., two-spindle machine 5300 
pounds 


mechanism, which may be set to reverse the spindle 
when any desired depth of thread has been reached, 
The reversing mechanism also allows the spindle to be 
stopped automatically instead of reversed at any pre. 
determined depth. Hand reverse for tapping can be 
furnished if the automatic feature is not desired. Two 
sets of standard geared speeds may be had, 58 to 575 
or 28 to 280 r.p.m. Two- and three-spindle units are built. 
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Lufkin Reference Table for Mechanics 


The illustration shows both sides of a flexible spring 
steel reference table, designed for pocket use of ma- 
chinists, that is now being made by the Lufkin Rule 
Co., Saginaw, Mich. It measures 1,); x 6} inches. 

On one side are given machine-screw tap sizes, each 
followed by the tap-drill size number, its decimal equiva- 
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lent, the body-drill size number and its decimal equiva- 
lent. On the reverse side are the decimal equivalents of 
fractions of an inch, and at the lower end is an inch 
graduated in sixty-fourths. A hole is provided at the 
top in order that the device may be hung up. 


Champion Traveling Crane 
The crane trolley here illustrated has been placed on 
the market by the Champion Crane Co., Cleveland, Ohio, 
to meet the very severe crane specifications of the steel 














NEW CHAMPION CRANE 
mills. These cranes are designed with a view to ac- 
cessibility and interchangeability and are provided with 
a safety device that prevents overhoisting. 
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All castings are of ample size. The shafting is of 
forged steel. Gears are of steel, with cut teeth. The 
pinions are cut from 40-point carbon steel. A hook 
of special forged steel swivels on chrome-nickel steel 
balls. Split bronze bushings permit either grease or 
oil-ring lubrication. A mechanical load brake of Weston 
multiple-disk type is supplied in addition to the dynamic 
brake. A powerful foot brake stops the crane on the 
runway without reversing the bridge motor. All wir- 
ing conforms to the National Board of Fire Underwrit- 


ers’ rules. 


Sleeper & Hartley Nail-Die Grinder 

The machine illustrated has been placed on the market 
with the idea of providing a machine with which nail 
dies can be rapidly and accurately ground to shape. The 
spindle is double ended, carrying two wheels, one of 
which is used for squaring the dies, while the other, 
having a V-shaped edge, serves for grinding the point- 


ing dies. The table carries a support designed to re- 














GRINDER 


NAIL-DLE 


ceive the holders in which the dies are mounted for 
grinding and is adjustable vertically and laterally, by 
means of handwheels. The die holder may be rotated 
in the support in order that the die may be located in 
any one of three grinding positions. 

The floor space occupied is 16 x 22 in., and the weight 
is 350 lb. Sleeper & Hartley, Inc., Worcester, Mass., 
are the manufacturers. 


Silver Drilling Machine 


The 25-in. upright drilling machine illustrated is now 
being marketed by the Silver Manufacturing Co., Salem, 
Ohio. It is supplied with eight spindle speeds, four 
being secured by cone pulleys, the remaining four being 
dependent upon the back gears, which are fully inclosed 
in the upper cone pulley. There are six positive gear 
feeds, which may be changed while the machine is 
running. 

The spindle is machined from high-carbon crucible 
steel and is provided with a ball thrust bearing. The 
spindle and sliding head are counterbalanced, the weight 
being inside of the column and secured by a chain. An 
automatic stop is provided for the downfeed and is set 
by means of graduations on the column for any required 
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depth. The customary type of swinging table is used. 
It is raised or lowered by means of a crank-operated 
screw. A tapping attachment consisting essentially of 
four beveled gears, an intermediate pinion and two 














——EE a a 
SILVER DRILLING MACHINE 
Maximum distance spindle to base, 48 in.; maximum distance 
Spindle to table, 31 in.; distance from column to spindle, 12] in 
travel of table on column, 16 in.; travel of head on column, 22} 
in.; diameter of table, 21} in.; diameter of column, 6§ in.; diam- 
eter of spindle, 1§ in.; diameter of sleeve, 2] in.; feed of spindle 
94 in Morse taper hole in spindle, No. 4; ratio of bevel gears, 
211 to 1; ratio of back gearg 3%] to 1; size of drive pulleys 
44x12 it face of cone steps, 34 in.; spindle speeds, eight, 14 to 
315 rp.m feeds, six, 0.0056 to 0.031 in. per revolution; fioor space 
22x 624 in.; height, 87/7, in.; weight, 1650 pounds 


mounted on the head and is so constructed that the re- 
verse mechanism may be thrown out of gear. 


Thread-Grinding Attachment 


positive clutches can be furnished if desired. This is 

The thread-grinding attachment shown in the accom- 
panying illustration is being placed on the market by the 
International Equipment Co., 1553 South 58th St., Phila- 
delphia, Penn. This attachment is said to be well 
adapted to the making of thread gages, taps and 

















THREAD GRINDER 
r.p.m., operated from countershaft 
35 pounds 


Spindle speed, 5500 weight 
dies, and it may be used for regular cylindrical grinding. 
It is readily put on any lathe and is claimed to be almost 
entirely free from vibration. 

The diamond dressing tool can be attached or removed 
in a few seconds, making it possible to dress the wheel 
to perfect shape. Relieved taps and hobs, etc., also the 
teeth of formed cutters, may be ground to shape. 
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Rickert-Shafer Radial Tapping Machine 


The radial tapping machine illustrated is being manu- 
factured by the Rickert-Shafer Co., Erie, Penn., and is 
known as the }-in. model R. The spindle is driven by 
an electric motor mounted on the outer section of the 
arm through a friction drive. All bearing bushings 
are of bronze, while SKF ball bearings take up the 
thrust. By means of this arrangement there is no 
tendency for the arms to fold up, as is common when 
the spindle is driven by either belts or gears and shafts, 
from a point at the rear of the machine. Either a posi- 




















RADIAL TAPPING MACHINE 
Capacity in steel, 4 to 4 in.; height over all, 79 in.; working- 
Surface table, 30x 30 in.; working surface of base, 36 x 36 in 
height of table, 28 in.; distance from table to chuck, 22 in.; dis 
tance from base to chuck, 46 in.; maximum distance spindle to 
column, 44} in.; minimum distance spindle to column, 8 in 


spindle travel, 250 or 500 r.p.m_ ; horsepower 


required, §. 


4} in.; spindle speed, 
net weight, 2000 pounds 
tive-drive tapping chuck or a quick-change chuck is fur- 
nished, as desired. A plain or swiveled table is sup- 
plied. 

The machine is claimed to be particularly adapted 
to tapping such work as automobile crank cases and 
cylinder heads, engine- and turret-lathe parts, piano 
backs and other work where multiple tapping is required 


Electric Etching Machine 

William Brewster & Co., Inc., of 30 Church St., New 
York City, are placing on the market an electric machine 
for marking tools and other articles of steel or iron. 

The advantages claimed for this machine are low 
cost of operation, freedom of work from acid spots and 
The quality of the work 
No wax 


rust, and speed of operation. 
is limited only by the skill of the operator. 
or acid is required. 

To operate the machine, it is connected to the 110-volt, 
60-amp. alternating-current lighting circuit, as shown 
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in the illustration. The tool to be etched is laid against 
the contact plate A, and the name or other marks are 
written on it with the copper-pointed pencil B. The 
depth of the etching is controlled by the resistance block 
C. No current is used when the pencil is not in actual 


use. The manufacturers will build these machines to 





jw 














ELECTRIC ETCHING MACHINI 


voltages and frequencies other than that 
For use on direct-current circuits 
will be 


operate on 
specified if desired. 
a direct-current alternating-current 
furnished. The complete outfit weighs about 40 lb. and 
occupies a space 10 x 10 x 14 inches. 


converter 


Crocker-Wheeler Oil Switch 


The Crocker-Wheeler Co., Ampere, N. J., is 
marketing the oil switch shown in the illustrations. It 
is designed for use with small reversing alternating- 
current motors. Fig. 1 is an outside view of the switch, 
while Fig. 2 shows the switch contacts in reversing posi- 
tion. The moving contacts are mounted on a fiber rod 
and connect the center row of contacts with one outside 


now 














| 


THE 


PARTS OF 


FIGS. 1 AND EXTERIOR AND WORKING 


OLL SWITCH 


forward movement, and the center row with 


The mov- 


row for 
the other outside row for reverse movement. 
ing contacts are free to turn on their axes, so that new 
contact surfaces are continually presented to the fixed 
contacts, the life of the switch being thereby greatly 


prolonged. Contacts may be renewed if necessary. 
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A removable cover permits access to the terminal 


board. No special ells or fittings are required when’ adjustable to any 
one size of pipe to another, so that each set of dies 


conduit wiring is used. The switches, which are fur- 
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taken out without running back. All the dies are made 


variations of the fittings and from 


nished either with or without latches for holding the threads several sizes of pipe without changing. 
contacts in desired position, are built in a number of To fit this attachment to any make or size of lathe, 


sizes for various voltages and currents. 


no machine work is necessary except on the flange con- 





Curtis Pipe-Threading Attachment 

All who have occasion to thread any wrought-iron 
or steel pipe know well the difficulty with which this 
work is attended when not accomplished on a regular 
pipe-threading machine. In most machine shops it is 
done on an ordinary lathe with the usual chasing tool. 
This is not only very inconvenient, on account of the 
length of the pipe, but it is very difficult to cut a 
thread that will give a good joint, on account of the 
thread being tapered. 

To meet this want of those whose work does not war- 
rant the purchasing of a regular power pipe-threading 
machine the attachment illustrated has been made and 
can be placed on any lathe, within certain limits of size. 
With it the lathe can be turned into a power pipe-thread- 
ing machine in a few minutes, and pipe of any length 
threaded very rapidly and correctly. This attachment 
consists of a die-carrying head, attached to the spindle 
like a chuck, an adjustable self-centering vise attached 














to the carriage, and an adjustable pipe rest, attached to 


» bed of the lathe to support long lengths of pipe. The 
the bed of the lathe to support long lengths of pipe. The PIPE-THREADING ATTACHMENT 


pipe is held securely by the vise on the carriage, and 
fed to the revolving dies by moving the carriage by 


necting the diehead to the spindle. The attachment 


hand, or this can be done automatically by using the shown has a range from 1 to 4 in. right hand, inclusive, 
lead screw of the lathe, set to the number of threads and is attachable to lathes of any make or size from 14 


corresponding to the standard of thread to be cut. to 24 in. swing. 


When the thread is cut the length required, the dies can This attachment 


is made by the Curtis & Curtis 


be opened by turning the faceplate, and the pipe is Co., Bridgeport, Connecticut. 




















Pit Mer LULL Sveveneansenee sorsnenes sesvenenseneennnneeneesescoseeseoreeeste ‘s 
Personals : Forthcoming Meetings : 
snescecoenesnenescsccnnsontonscoseoceeeeses sovecsedd —_-_-Srsnsenensenevovncvvonensenesssesvnsnsensessscasenssvaceneseoseoes 5 
Theodore Swann, Alabama, ha become The twelfth annual exhibit of foundry 
president and general managet ol the and machine shop equipment and supplies 
Southern Manganese Corporat or will be held under the auspices of the 
‘ : \merican Foundrymen Association in the 

. ormer!l ." \ tl } ‘ 
" Ww a Fn ar Ey - Bae, — Mechani Building, Boston, Mass., from 
niversa oor an : , Sept. 25 to 28, 1917 The officers of the ex- 


retary of the Ever Ready Machi ind Tool } 5 ‘ 
. \ ‘te 1ibit committee are President, J P. Pero, 
Works, 180-182 Worth St., New York City. Missouri Malleable Iron Co., East St. Loyis, 


Harry A. Reichenbach, who has been effi- Ill vice president, Benjamin D. Fuller, 
cieney engineer for the Bethlehen Steel Westinghouse Electric and Manufacturing 
Corporation, has resigned to accept a simi- Co., Cleveland, Ohio; secretary and treas- 
lar position with the Alpha Portland Ce- urer, A. O. Backert, 12th and Chestnut Sts., 

Cleveland, Ohio manager of the depart- 


ment Co., Easton, Penn 
. , < st i —_— rar ment of exhibits, C. E. Hoyt, 123 West 
F. Entswille, mechanical engineer at Madison St.. Chicago. Illinois 


the Bethlehem Steel Co., Steelton, Penn., 
American Society of Mechanical Engi- 


has been promoted to general superintend- 
ent of the Donaghmore plant at Lebanon. neers Monthly meeting first Tuesday. 
He will be succeeded by Frank EK. Howells, Calvin W Rice, secretary 29 West 39th 


who is now assistant mechanical engineer St.,. New York City 


at the Steelton plant 3oston Branch National Metal Trades 
Fred L. Watson, who held the position of Association _ Monthly meeting on first 
treasurer of the American Steel and Wire Wednesday of each month, Young's Hotel 
Co. from 1897 to 1915, has removed his Ww WwW Poole secretary, 40 Central St. 
headquarters from Chicago to New York, Boston, Mass 
where he ha J become assistant to the pres- Providence Engineering Society Month- 
ident of the Federal Export ( or poration and lv meeting fourth Wednesday of each 
treasurer of the Commercial Iron and Steel month A. Kk. Thornley, corresponding sec- 
Corporation, retary, P. O. Box 796, Providence, R. I 


New England Foundrymen’s Association 

Regular meeting second Wednesday of 

. each month, Exchange Club, Boston, Mass 

_ a > : 7 | n, Mass 

Business Item ; Fred F. Stockwell, 205 Broadway, Cam- 

: bridgeport, Mass 

Engineers’ Society of Western Pennsyl- 

Vania Monthly meeting, third Tuesday: 

section meeting, first Tuesday Elmer K 

Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn 











The Pangborn Corporation, Hagerstown, 
Md., which has purchased and taken over 
the Sand-Blast Department of the Cur 
tis Pneumatic Machinery Co St Louis, 


Mo., will carry complete stocks and be pre- Rochester Society of Technical Drafts- 
pared to give prompt service men. Monthly meeting, last Thursday. 0. 


ly \ngevine, Jr ecretary, 857 Genesee St., 
Rochester N [ 

Superintendents’ and Foremen’s Club of 
Cleveland Monthly meeting, third Satur- 
day Philip Frankel, secretary, 310 New 
england Building, Cleveland, Ohio 

Western Society of Engineers, Chicago, 


1] tegular meeting first Wednesday 
evening of each month, except July and 
August i. N. Layfield, secretary, 1785 
Monadnock Block, Chicago, Ill 

Technical League of America Regular 
meeting, second Friday of each month 
Oscar S Teale secretary, 35 Broadway, 


New York City 


The American and Canadian engineers 
and architects of Norwegian birth and de- 
scent will hold an informal congress and 
reunion at the Chicago Norske Klub, Logan 
Square, Chicago, Ill., Sept. 27 to 29, 1917 


Philadelphia Foundrymen’s Association 
Meetings, first Wednesday of each month 
Manufacturers’ Club, Philadelphia, Penn 
Howard Evans ecretary, Pier 45 North, 
Philadelphia, Pent 


The annual congress of purchasing 
agents, under the auspices of the national 
association, wil! be held at Pittsburgh. Oct. 
% to 11 The program includes business 
essions for the mornings and visitation 
and inspection of industrial works during 
the afternoons Special features are: Tour 
of Pittsburgh's principal business districts 
by automobile during the late afterncon of 
the first day, and cabaret dinner in the 
evening, to be held at one of the country 
clubs The banquet will be held at the 
Convention Hotel the evening of the second 
day, Oct. 10, with speakers of national 
prominence in attendance 

All purchasing agents as well as others 
interested are welcome and expected to at- 
tend and participate in the activities of the 
convention. Special arrangements are 
planned for the entertainment of the ladies. 








August 23, 1917 AMERICAN MACHINIST 351 


Condensed Clipping-Index of Equipment 
Clip, paste on 3 x 6-in. cards and file as desired 
GRINDER, ELECTRIC WET 


AND DRY 
United State Electrical Tool 


TAPPING ATTACHMENT 
Wahlstrom Tool Co., 5520 Sec- 
ond Ave., Brooklyn, N. Y. 























Co., Cincinnati, Ohio 
“American Machinist,” Aug. 16, os BPD ad 
1917 American Machinist,” Aug. 16, + ane ai / 
Designed for tapping holes up 1917 = 7 
to § in. in diameter on the drill- Made in two sizes with 3- and i» a 
ing machine. Made with either 5-hp. electric motors, carrying 
No. 2 or No. 3 taper shank. Re- two 12 x 2-in. and two 18 x 3- 
verse motion 1s accomplished ry in. wheels respectively. Bear- 
an upward motion of the drill ings are self-aligning ball type, 
spindle, which causes a reverse and Westinghouse motors are 
at increased = speed. Where used Speed of 3-hp. machine, 
springy pieces are tapped, the 1800 r.p.m »-hp. machine, 1120 
oscillating feature of the at- r.p.m Furnished for direct 
tachment is engaged by the current of 110, 220 or 550 volts 
knob in front. This feature im- and two- or three-phase alter- 
parts to the tap a motion sim- nating current of 220. 440° o1 
ilar to that secured when tap- 50 volts at 25 or 60 evecles 
ping by hand . 
REAMER, TAPER SHEET-METAL TESTER 
Charles E. Skelton, 107 North Franklin St., Syracu N. ¥ Pittsburgh Instrument ind Machine Co 11 Water 


Pittsburgh, Penn. 





























“American Machinist. Aug. 16, 1917 “American Machinist,” Aug. 16, 1917 

Designed for reaming taper holes using a high-speed steel Bs. testing the drawing, stamping, compressive and folding 
blade and a low-carbon steel holder. Cutting edge ground on é@lities of sheet metals. The metal being tested is held 7 a 
circle with heel backed off sufficiently to allow for maximura cut eon Mom gag 0 die, and a_ ball-shaped anvil is forced into it, t : 
without “hogging in."”” Method of holding blade allows for lining dake oh information being obtained by noticing on g) uduate 
up reamer with spindle where turret hole is out of line dials the amount of movement of the ball before rupture of : 

sheet occurs Wire ind strip stock may be tested if ce ired 

PRESS, ARBOR, QUICK-ACT- - PUNCHING MACHINE, RO- 

ING (FOX) TARY 
Sunderland Machinery and Sup- Malm Machine Co., Dayton, 

ply Co., Omaha, Neb. Ohio 





American Machinist, Aug. 16 


1917 
“American Machinist,” Aug. 16, A rotary punch press for 
1917 punching rubber gaskets, was! 


ers, shoe soles, heels and othe 


similar types of work, will han- 


Diameter of work, 19 in.; 


largest arbor, 3} in.:; capacity 














over table, 30 in., size of rack dle cured or uncured rubber up 
or ram, 2;% X 22 in.; movement to 36 in. wide and 14 in. thick 
on ram, 174 in.; leverage, 60 to Cutters are carried on a rotary 
1; height, 60 in. floor space, drum meshing with a punen 
2 x 33 in.: weight, 1100 Ib.; shaft, the material being fed in 
table counterweighted and pro- between the two Has pho 

vided with mechanism to facili- phor-bronse bearing cast-iron 


gears and a hand flywheel \ 
counting and stacking ittach- 
ment is also incorporated 


tate quick movement 














PLUG, WELCH EXPANSION GRINDING WHEELS 
M. D. Hubbard Spring Co., Pontiac, Mich White-Heat Products Co., Frazer, Penn. 


017 
17 


“American Machinist,” Aug. 16, 1 





Made of abrasive grains welded together, the result being a 





SEE TO ERY strong wheel claimed to cut fast and last a long time The 
wheels can be finished from the raw material in 48 hours, en- 
ibling quick deliveries to be made on special orders. Abrasive 
grains imported from France, where they are made by a special 

“American Machinist,” Aug. 16, 191, process from French bauxite The wheels are claimed to be fast 


ind free cutting and are said to generate little heat in the n 


Used for closing round cored holes in castings. Holes to be : Pads 

- . A terial being cut 
closed are counterbored to fit the plugs, which are inserted with 
convex side out, being then expanded and fastened in place by 
striking with a punch or hammer. Made in sizes from } to 3] in. 
in diameter and of various metals, as required 


Patent Applied For 
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aut TULLE CLL CLL UUUNUUL NUE I LQQUTOVAT ACETAL AAA NTE 
vn MELLEL LLL Ch Cb wnat WUUHAANNNAAE TUUVUETEL ALAA TUQUUUEV EVALUATE AEST 

IRON AND STEEL MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named 

PIG IRON—Qutations were current as f rw t the point New York Cleveland Chicago 
and date indicated Aug.17.1917 Aug. 17.1917 Aug. 17. 1917 

4 l One M th One rire 5.00 5.00 $50 
1917 Avo Year Ago Toe calk ».00 »>.50 4.75 
N Sout! Fou y. I 1 sham $47.00 $47.00 $14.00 Openhearth spring steel 7.00 8.25 8 00 @8.50 
No xX Nortl Foundry. Buf 2 OO 3.00 19.75 Spring steel (crucible anal 
No Nort! } indry. Ch 5.00 00 18.50 ysis) S.00 11.25 12.00 
* ie mer. Pittsb } ,o 7 9 1.95 Ordinary irbon tool steel 
*R Pittsbur C ) 300 18.95 base ‘ 14.00 13.00 
Ni ‘xX Philadelph ,O0 450 19.50 *In ba 
nN, Valley ro 5.00 18.°5 
N Southern ¢ t 19.90 19.90 16.40 PIPE—tThe following discounts are for carload lots f.o.b. Pitts- 
Ba | ter Ps 0.00 0.00 12.00 burgh basing card of May 1 19 teel pipe of Ju for 
*D Pitts! } \ ) iron pipe 
BUTT W D 
, e f ing | é t 7 wound Steel Iron 
. STEE! SHAPES , em } lat ir Inch i Galvani I Bla Galvanized 
page ical hy i 15 to 1 33 17 
ur ‘ ! bt 31? 
y Cle ( ) LAP WELD 
>) ti) ‘?) i) } l > aa 1 " 
\ M ve l ve \ ia. a t ( b> ‘1 t ( 8 LS 
" \ \ 191 Ae 191 Ago r WELI EXTRA STRONG PLAIN ENDS 
, } tov ..= »O0 $10 . . ~ 
~ } ) oo a0 > 00 w Boo 10 Ms Les 0 ‘ l 7) 18 
nm) oo ; } i tow i . ee! v 
Piat t 9 oUu »00 + 0o0 s ; x OO ‘ l t t4 
\ WELD EXTRA STRON( PLAIN ENDS 
tO 28 27 14 
BAR TRON IY ! nts per | i ar t i 31 t } ) 17 
, fo } to + sO t to ¢ s 16 
A l 191 oO Ve \ Not N Tube Cc t bas ite l 
Pitteburel n > Ho St liscount tic } ad 1 follow 
Warehous New ¥ gt 3. New York Cleveland Chicago 
irel ( velar 1 , B98 Ga Gal Gal 
Warehouse Chicago t.00 5.10 \ ed Black vanized Black vanized 
s to teel butt welded 38 79 15S 35.8 24.8 
S14 to ¢ teel lap welded 2¢ Th 1 12.8 7.8 
STEEL SHEETS—tThe following are the pric cents pe! Malk fittings, Class B and ¢ m New York stock sell at list 
pound from »ybber warehouse at tl it named price Cast ron. standard sizes, 15 ar 
c New Yor Cleveland Chicago— _— - 
METALS 
t i 
C t = Te t ote it MISCELLANEOUS METALS Present and past New York 
rs, > Bet EOS 22 «FSS A; quotations in cents per pound 
> 1S oe > & ol ab “- ma <- Aug. 17 One One Year 
*No & black 8.50 10.50 10.00 $65 900 3.20 10.00 1.20 1917 Month Ago Ago 
*No 6 bi S45 10.40 9.90 to 8.90 10 9.90 $10 Co ' electrolytic (carload te) 2 OD 2 00 x DO 
Ny and ?t black 840 10.35 9.85 $50 S885 383.05 O85 $05 , .- — , Go 75 6° 50 a2 A 
Nos 18 an 0 black 8.35 10.30 9.80 $45 90 -7O «6880 roo r. , 11.00 10.37 "a0 
No. 16 blue annealed. 8.70 10.20 9.70 $45 9°0 38370 1020 3.60 = elt A o'00 > on 900 
No. 14 blue annealed. 8.60 10.10 960 4.35 9.10 3.60 10.10 3.50 operce : , : 
No. 1 blue annealed 8.55 10.05 55 £30 905 3.55 10.05 3.45 ST. LOWIS 
No. 10 blue annealed. 8.50 10.00 9.50 $°5 9.00 3.50 10.00 340 sate 
*No. 28 galvanized 10.25 13.00 13.00 > 00 10.75 t.70 11.50 L75 Lead 10.75 10.1 9.37 
*No 6 galvanized 9.95 12.70 12.70 £70 19.45 $40 11.70 #40 Spelter 9 4 S50 9 371 
¥¢ J gal 9.80 2.55 POO > 0.30 5 OD £0 : : 
no " vol ge a . p> , . ; ;, ’ a ; At the places named, the following prices in cents per pound 
For corrugated sheets add ” per 100 Ib prevail 
—New York— Cleveland Chicago 
COLD DRAWN STEEL SHAFTING—From warehouse to con- - - - 
sumers requiring fair-sized lot the follow gz quotations hold at t " ‘- t. 
a] 2=6 o=°0 2 v=9 
A 17, 1917 One Year A ao sos Soe 26 Ee. 
New Yort List plus 25 List plus 20 . PR En on —— <= nt 
Cleveland List plus 10 List plus 20 Copper sheets, base. 36.00—40.00 t5.50 38.00 39.50 39.50 37.00 
Chicago List plus 10 List Copper wire (carload 
bad ih - lots) 38.50 wm 50 10.00 38.00 33.00 38.50 33.50 
Brass pipe base $s.00—45.00 47.50 16.50 46.00 45.00 46.00 45.00 
. ; 4s sheets ) ai) > 36 » > Mt 
DRILL ROD Discount from list price i i follow at the pty ed “7 and li, we me $4.50 56.00 22.00 40.50 dont 
place named _ St tard (case lots) 3) 39.50 24.624, 39.50 24.75 39.25 24.00 
extra mndare 
New York 10 > Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 
Cleveland 10 ts heavier, add l« polished takes le. per sq.ft. extra for 20-in. widths and 
©) ) Th os inder over “0 in pad 
BRASS RODS—tThe following quotations are for large lots, 
n I 100 Ib. and over, warehouse rE to be added to mill prices 
SWEDISH (NORWAY) IRON Th mate il per 100 Ib ell for extra 50 to be added to warehouse price for extra 
as follow gy ee Aug. 17. 1917 One Year Ago 
, b Aug. 1 191 One ¥ Ago M 44° 00 $41" 00 
Ne w ‘York $14.00 $6.00 New ¥ 88 00 15 2O 
Cleveland l ; «0 6.30 Clevela 34.00 2 00 
Chicago 1 0 85 Ch 000 j 71) 

| oils an advance of 50 isually harged 

Note—Stock scarce generally ZINC SHEETS The following pr in cent per pound pre- 

vail 

WELDING MATERIAL (SWEDISH) —Prices are as follow Ca bt 19.00 
cents per pound f.o.b. New Yortl in fair ized lot In Casks Broke Lots 

Aug. 17 oO Aus 7 Oo 
Welding Wire* Cast-Iron Welding Rods L917 Year Ago L917 Year Ago 
New York 1.00 17.00 °1.50 18.00 
%. 24. A. %. de. % by 12 in. lo 16.00 Clev ind 2 OW 16.75 pr 1750 
No. 8, & and No. 10 by 19 in. long 14.00 Chicage 2°? 50 17.00 e350 18.00 
Ww by 19 in long 1”.00 
No. 12 21.00 @ 30.00 by 21 in. long 12.00 ANTIMON Y—Chinese and Japanese brands in cents per pound 
%. No. 14 and : for spot delivery, duty paid 
No 20 “Soe Weing Wire Aug. 17,1917 One Year Ago 
: ‘ ly 33.00 New \¥ 15.00 10.50 
wt 30.00 Clevela 16.50 13.00 
Very scarce * 38.00 Chicag 16.50 15.00 
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Checking Angles with Swedish Blocks 


By H. B. LEWIS 





SYNOPSIS —The illustrations herewith are 
from photographs recently taken in the in- 
spection room of one of America’s foremost 
manufacturers, and show the quick and reliable 
methods of checking gage angles by using the 
Johansson standard gage blocks. 





N FIG. 1 is shown the Johansson way of adjusting the 
sine bar A. The buttons B on the bar are } in. in 
diameter and 5 in. apart from center to center. This 
distance is accurately spaced and checked by laying a 
combination of blocks totaling 4.500 in. between the 
buttons. One button is then rested on blocks of a cer- 
tain height and the second button elevated to the height 
required to give the desired 


the two sides of the blocks are parallel and the top line 
is, of course, parallel to the surface plate. If the taper 
on the gage is correct, it will fit this angle exactly. This 
is tested by holding a light back of the glass plate to 
which the sine bar is clamped. 

In Fig. 3 is shown a way of checking an angle, using 
the gage A, which is to be checked as a sine bar. The 
raised piece B, which is doweled onto the lower left 
hand corner of the gage, has one corner worked out. The 
under face of this worked-out corner is at a certain 
angle to the line between the two pins C and D at the 
right and left of the gage. It is simple geometry that 
if the alternate interior angles formed by a straight 
line crossing two other straight lines are equal, the two 
latter lines are parallel. If the two pins C and D are 
set at an angle to the surface plate equai to the angle 

formed by the under face 





angle. This latter height is 
taken either from the draw- 
ing itself or, if the angle 
only is indicated, by refer- 
ence to tables of angles and 
sines. The sine for the spe- 
cified angle is multiplied by 
5, and to this product is 
added the distance from the 
first button to the surface 
plate. A combination of 
Johansson blocks is then 
built up to give exactly the 
height thus obtained. In 
this way any angle in de- 
grees, minutes and approxi- 
mate seconds can be set up, as the heights of the but- 
tons can be modified by using different combinations of 
blocks giving sizes by increments of 0.0001 in. 

An actual application of this method is seen in Fig. 2, 
where the inspector is checking the taper end of the 
gage A. This taper forms an included angle of 37 deg., 
9 min. and 12 sec. The sine bar B has accordingly been 
set up by the method shown in Fig. 1, to give that angle. 
In order to raise the work a handy distance above the 
surface plate the blocks D, of a convenient size, have 
been brought up against the sine bar. The angle formed 
by the line of the sine bar and the top of these blocks 
is the same angle at which the sine bar has been set, as 








of the doweled piece, the 
line of that under face will 
be thrown parallel to the 
surface plate. The pins are 
therefore placed in a line 
which meets the surface 
plate at the specified an- 
gle, using the method al- 
ready described. The thin 
block FE is then fitted 
in between the top of 
the left-hand pin and the 
under face of the doweled 
piece. This forms a contin- 
uance of the line of this 
face. If this line registers 
parallel to the surface plate, its angle is correct. This 
is tested by running the indicator F along the block F. 

In Fig. 4 the gage A being checked is a special shaped 
hollow plug. This can be seen held in the V-block B by 
the small clamp and thumb-screw on the right. The 
V-block, with its lower side resting on the sine bar D, 
is held to the upper right corner of the angle plate by 
the large clamp EF. On the right side of the gage ex- 
tends a fork into which have been fitted the two Johans- 
son blocks which project to the right at F, just below 
the thumb-screw. On the opposite side of ‘the gage 
there is a deep groove, or slot, which can-hardly be seen 





SETTING A SINE BAR WITH SWEDISH BLOCKS 


in the illustration as the two small Johansson blocks | 
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FIG. 2. TESTING A TAPER WITH THE SINE BAR 

at the left have been fitted into it. The opposite sides 
of this slot are not concentric but are parallel and at an 
angle of 11 deg. to the inner faces of the fork. Johans- 
son blocks are first used to check the distances between 
the prongs of the fork and the sides of the slot. If these 
are correct, the blocks are held securely in place by a 
snug fit. 

The V-block B is placed on its side, resting on two 
parallels. The gage is placed in the V and turned until 
the surface of the blocks projecting from the fork is in 
a line parallel to the side of the V-block. The gage is 
then securely clamped and the V-block placed on a sine 
bar which has been adjusted at an angle of 11 deg. As 
the alternate interior angles are equal, the surface of 
the blocks projecting from the slot at the left are thrown 
parallel to the surface plate H. This is tested by sliding 
a combination of Johansson blocks beneath the blocks 
projecting from the slot as is shown in the illustration, 
or by running an indicator across the top, as in Fig. 3. 

No angle difficulties are met with in checking the gage 
shown at A in Fig. 5, but a glance will show how several 

















i A GAGE AS A SINE BAR 
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FIG. 4. A DIFFICULT GAGE TO CHECK 

direct measurements are easily and quickly made with 
the Johansson blocks, which, singly or in combination, 
equal the specified dimensions. 

Extreme accuracy is required in all of the work shown. 
In some instances an error of 0.0001 in. is sufficient to 
cause the gage to be rejected. 

Figs. 6 and 7 show side and plan views of a fixture 
gage for checking rifle parts. Many of the measure- 
ments, in which extreme accuracy is required, would be 
most difficult without Johansson gages; for instance, the 
distance between the top side of the test pin A, across 
which the top block of the left-hand combination of gages 
is extended, and the under side of the sliding test pin B, 
which is seen resting on the other combination of blocks, 
Fig. 6. These two combinations give the exact distance 
from the base to each point, and the difference between 
the two is the distance from the top of one pin to the 
bottom of the other. 

In the plan view, Fig. 7, is shown the method of check- 
ing the high limit on the horizontal sliding test pin A. 
This must bear an exact relation to the surfaces of the 




















FIG. 5 CHECKING SIZES DIRECT 
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FIG. 6. 


height buttons B, upon which rest all the three com- 
binations of Johansson gages. Agreements between 
these four measuring points can be quickly checked by 
drawing the indicator across the high limit of the test 
pin and the combination of blocks. 

It is said in the shop of Mulliner & Enlund Co., Syra- 
cuse, N. Y., where this rifle gage was made, that many 
hours of valuable time were saved on this job alone. 

In the same shop very satisfactory results have been 
obtained in laying out and spacing holes in drill jigs by 
the size-block method, Fig. 8. The right angle A, care- 
fully ground and lapped, is securely clamped to the plate 
B. The jig C, square and with sides parallel, is clamped 
on the plate at such a distance from the sides of the right 
angle that the first hole to be bored, the upper left-hand 
hole in the illustration, is in line with the spindle axis. 














FIXTURE FOR TESTING RIFLE PARTS 





FIXTURE FOR CHECKING 











| 


PART 


RIFLE 


After this hole is bored, the other holes are spaced in 
relation to the first hole and in relation to each other 
by shifting the jig C up or to the left a distance equal 
to the distance between the center points of the holes. 
The distance of each shift is measured by inserting the 
combinations of Johansson gages J) between the sides of 
the jig C and the right angle A. The jig can be shifted 
across the plate in successive stages until the center 
point of each hole, whatever the distance between holes, 
has been brought accurately in line with the axis of the 
At each move the jig is securely clamped, and 
drilled with a grinder. 


spindle. 
hole 


the and finished tool or 




















ACCURATELY 


HOLES 


SPACING 
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From a Small-Shop Notebook 


By J. A. LUCAS 























HAND WHEEL SPANNERS 





SOME USEFUL SHOP KINKS 
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ECCENTRIC CLAMPING DEVICE 








y 
» a ADJUSTABLE PLANER JACKS 


DOUBLE-ACTING CLAMP FOR PLANER 
[a _——— — 


VARIOUS TYPES OF JACKS AND CLAMPS 
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How Shall We Define Raw Material? 
By A. M. 


( 


WATCHER 
cit Machine Tool Co 


In reading your editorial on page 167, the writer is 
reminded that there seems to be some confusion as to 


just what is “raw material’; you mention in this cate- 


gory “coal, iron, brass, tin and zine.” Brass 


not really belong with the other items, nor iron, 


( opper, 
does 


except as iron ore. I beg to submit the following as 
one man’s thought on the question, to see if this matter 
might be considered in a different light than is usual 
and get a better understanding as to what is raw 
material. 

Strictly speaking, “raw material” is the natural pro- 
duct, in the ground or elsewhere, before any labor is ex- 
perded on it. Iron ore, coal, copper, tin, zinc, lumber, 
salt, ete., 
their 
toward 


what is one man’s raw material is another man’s finished 


are unquestionably ‘‘raw material” when they 
work 
in actual practice, 


natural state, before any has been 


marketing them; 


are in 
done but 
product. 

As an example with which all machine-tool and allied 
concerns are familiar, take iron, for instance. Suppose 
we eliminate the big producer and take only the smaller 
concerns whose activities are confined to one branch of 
the iron industry. When the ore is in the ground, as 


stated above, it is what we call natural resources and 


is strictly “raw material’’; but just as soon as any labor 
is expended on it—when it is mined, loaded on cars or 
it is the mine owner’s 

furnace raw 


boat, and brought to the market 
finished product, but it is the 
material. 

So on up, all along the line. 
man’s finished product, although it is the foundry man’s 
The question might be raised right here 
It can be disposed of 


man’s 
Pig iron is the furnace 


raw material. 
as to where scrap iron comes in. 
material until the junk man does his “bit” on 
it, when it becomes his finished product and is another 
of the foundry Castings, the 
foundry man’s finished product, serve as raw material 
to the machine-tool man. Here we might speak of steel, 
the makers of which use about the same raw materials 


as raw 


man’s raw materials. 


as the foundry man, but under a different process pro- 
duce steel, their finished product, but another of the 
machine-tool man’s raw materials. 

So the writer wants to submit the thought that we 
must either consider only our natural resources as raw 
material or classify as has been done before, consider- 
ing material in course of refining as one man’s raw 
material and another’s finished product. 

Here, it seems to the writer also, comes up a point in 
standardizing a protective tariff, if we are ever to have 
ne again. The ore in the ground is really worthless, 

loss it is worked. From this ore in the ground, up 

any one of the finished products mentioned above, 
ven including the ore when delivered to the market 
‘eady for the furnace man, all cost, including transporta- 
tion charges, etc., is really labor; also, the original in- 
vestment in the property and profit charged are really 
represented by the labor of capital, one might say. 

Granting that the above is logical, why not an ad 
valorem duty on all products in proportion to cost of 


labor in its exploitation? Looking at it this way, say 
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iron ore is worth $4 per ton as the mine owner’s finished 
product delivered to the market; pig iron would be 
worth about $20, when the market is normal, delivered 
to the foundry man; castings about $60 and machine 
tools about $300 per ton; bar steel, in normal times, 
would be worth in the neighborhood of $40 per ton, 
based on the assumed price of pig. 

A duty, based on the value of the different items 
above, but of the same percentage on each, would seem 
to be about right, if figured to take care of the difference 
in labor cost in this country and abroad. Taking 25 
per cent. ad valorem duty as a fair tariff on machine 
tools, for instance, it would seem fair to make the same 
ratio of duty apply on all imports of iron and steel. 
On the basis of figures submitted, machine-tool builders 
at 25 per cent., would get protection to the extent of 
$75 per ton; the foundry man, on gray-iron castings, 
$15: the steel man, on low-grade steel, $10; the furnace 
man, about $5; and the mine owner, $1 per ton. 

This same idea might be worked out on practically 
ill items on which a tariff was desirable on account of 
the difference in cost of labor here and abroad. On 
items not indigenous to this country, the duty could be 
made on a basis of free trade or tariff for revenue only, 
when in the crude state. Take diamonds, for instance; 
why not put a low duty on the rough stones as mined, 
but a high duty on the cut diamonds proportionate to 
the difference in cost of labor here and abroad, or in 
excess of it, thus encouraging the importation of all 
such items in an unfinished state, when possible of be- 
ing worked in this country, to encourage this work 
being done in this country by citizens of the United 


States? 


Emergency Follow Rest 
BY WILLIAM T. SLIDER 


A few days ago, while passing through the shop, I 
noticed an “old-timer” turning a small long shaft on a 
large lathe, an emergency job. His steadyrest jaws 
could not reach so small a shaft, and the shaft was too 
long to be turned without a rest of some description. 
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EMERGENCY FOLLOW REST 


He took a straight-tailed dog, put it on over the tool 
post in the manner shown in the illustration and ad 
justed it to bear upon the shaft. He had a follow rest 
that, so far as doing the work effectively, could not wel! 
be beaten. The job was turned smooth, without chatter 
and in record time. 

When I felt obliged to commend him, he replied that 
he had used the same method years before. 
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A Yosemite Garage Under Canvas 


OSEMITE National Park, located only 240 miles 
from San Francisco, is easily accessible to the 
traveler by either railway train or automobile, and 
engineers and others who spend any time in examin- 
ing the work going on along the railroad, highways 


stant and consistent improvement in the highways lead- 
ing to its principal cities. There are also many cross- 


roads of less importance passing through small towns, 
although they often form the only means of communi- 
cation existing between these out of the way places. 





a 








FIG. 1 


and river valleys leading to the park find much to sur- 
prise and interest them. 

The main line of railway running down the central 
part of California through the San Joaquin Valley 
passes through the town of Merced, at which point 
branches off a 78-mile road, the Yosemite Valley Ry., 
to E] Portal, the gateway to the park. 

In the City of Merced and along the railway line 
there are a number of engineering enterprises of im- 


THE TENT USED FOR STORAGE PURPOSES 


The number of automobile users in the state has in- 
creased by almost an unbelievable percentage since the 
popular adoption of cars throughout the country. More- 
over, the wide use of the automobile by residents of 
the state has been almost duplicated by visitors and 
temporary residents from eastern states, who spend a 
portion of each year in the Far West. 

Many business men traveling out of the larger towns 
use automobiles exclusively and in preference to rail 




















FIG. 2. 


portance in the way of mining projects, logging camps, 
big sawmills and hydro-electric power plants. 

There are four highways from various cities in this 
section leading into Yosemite, and along each of these 
there are certain undertakings of interest. The four 
park entrances for vehicles are the automobile routes via 
Coulterville Road, Big Oak Flat Road, Wawona Road 
and Tioga Road. 

The State of California has long been a paradise for 
automobilists, due to the fact that there has peen con- 


THE MACHINE 


AND REPAIR TENTS 


way service, finding that they save time by doing so. 
The tendency toward the almost universal use of the 
automobile, particularly in central and southern Calli- 
fornia, has brought about this improvement in the high- 
ways referred to above. 

The four roads leading into Yosemite Valley during 
the year of the Panama-Pacific Exposition were kept 
through the season in a condition that enabled thou- 
sands of car users to make the trip to the park a journey 
of pleasure from start to finish. 
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While the native Californians have become more or 
less accustomed to diversity of scenery in their state 
and are less inclined to make the journey of two or 
three hundred miles to the Yosemite Valley than might 
be imagined by most of us, there are still a good many 
of them who regularly come from San Francisco, Los 
Angeles and other cities to spend two or three weeks 
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deal of care must be exercised on the part of the driver 
to avoid excessive strain on the motor, transmission, 
steering mechanism, etc. 

The garage people found plenty to keep them occupied 
in inspecting and overhauling automobiles, many of 
which entered the Valley at the conclusion of a long 
tour, possibly the greater part of the way across the 

















FIG A GENERAL 


or more in the Valley or in camping out in some of 
the surrounding hill sections. 

The great distances between towns along certain 
roads makes it necessary for a car driver to keep his 
machine in good order and to know that he is well 
supplied with gasoline and oil when he leaves any town. 
The thousands of visitors to the park in 1915, made up 
of Californians and Easterners, led to the building of 
numerous garages at various points across the state. 
For taking care of cars that arrived in the Valley, a 


VIEW 


OF WHOLE GARAGE 


THE 


continent. Many others made the trip from San Fran- 
cisco or some other nearby city. 

The capacity of the garage, an open-air affair with a 
canvas roof, to all appearances like a great tent, was 
sufficient to house over 80 machines at one time. A 
general view of one of the long tent garages is given 
in Fig. 1, where the space under the canvas roof of 
the garage is completely filled with cars and equipment. 
The machine shop, as will be seen, is provided with a 
lathe, drilling machine, forge equipment and other ap- 
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FIG. 4 


INTERIOR 


general garage, very large in capacity, was fitted up 
and maintained throughout the season on the floor of 
the Valley in Indian Canyon. This garage was put up 
and operated by Lounsbury & Shaeffer, of Merced. 
The necessity for such a garage and service station 
will be appreciated when it is stated that during the 
season of 1915 a total of 2270 automobiles entered the 
Valley. The number of people visiting the park in 
private cars was 20,814, by far the greatest number of 
visitors that has ever gone to the park in one season. 
Che grades at some points on the highway to the park 
are very severe, and at times after heavy rains a good 
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THE SHOP TENT 


paratus, the machinery being driven by a small gaso- 
line engine. 

The lineshafts and countershafts for the tools are 
carried by rough structures built up of timber from 
which the limbs have been shorn, but which are not 
squared up or even smoothed up in the round trunk. 
It is a rustic structure erected on a platform, a tem- 
porary although substantial flooring for the tools to 
stand on. Beyond the tool equipment will be seen an 
overhead structure for slinging hoists to enable car 
bodies or other heavy work to be suspended while re- 
pairs are being attended to. 
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Specifications for Leather Belting 


By LOUIS W. ARNY 


Secretary the Leather Belting Exchange, Philadelphia, Penn. 





SYNOPSIS — The difficulties of selecting belt- 
ing by the conventional methods are here pointed 
out and a promise is given of definite data. 





the columns of the American Machinist as to spe- 

cifications for leather belting. As some work has 
been accomplished since in the effort to make better 
specifications possible, some review may be in order 
at this time, for leather belting is an important factor 
in power transmission, since it is so largely used and is 
capable of such wide adaptability. 

The conditions surrounding the manufacture and use 
of leather belting have been such as to make impossible 
any complete specifications, not the least of which has 
been the fact that those best acquainted with leather 
and leather belting were not technically informed about 
the chemistry and engineering of their material and 
their product, and that those who had essayed work in 
the chemistry and engineering were ignorant of the 
properties of leather. Such experimental work as has 
been done on this important subject has but little value 
in its present form, because those who have done it have 
not worked on standardized belts, or have had but little 
knowledge of the character of the belts on which they 
have worked. 


BOUT a year ago there was some discussion in 


PECULIARITIES OF LEATHER 


Leather is not a homogeneous product. It is made 
from the hides of animals each one of which, besides 
having its individual peculiarities, differs from that of 
others of the same kind in size, age and physical condi- 
tion. The hides, too, are different in texture and 
strength in their several parts, and they are tanned in 
many different tanneries operated under different pro- 
cesses, with different management, different tanning 
materials, different water and air, and the commercial 
product—leather—necessarily must be of the greatest 
variety. 

The process of manufacture of leather belting must 
be primarily one of the selection of suitable material 
from the wide variety presented. Some of the hides, 
some of the tannages and some of the parts of the hide 
must be better than others, and a most important quali- 
fication for the leather belt maker must be a knowledge 
of his material and markets. But the experiments on 
which present belt engineering is based have ignored 
these differences, and some have been carried on with 
belts of one kind and some with belts of a different kind. 
Hence the variety of results, the lack of definition in 
results, and the general state of misinformation which 
exists in the minds of the engineering profession and 
the users of leather belts, as well as among the leather 
belting manufacturers. 

The more exact methods that have developed in the 
industries generally have led to numerous attempts to 
classify leather belts and to specify their desirable quali- 
ties, but leather belting has not lent itself to such speci- 


fications because of the difficulty of providing specifica- 
tions that would identify the quality of the material 

When, however, it is specified that the belting should 
be made from “No. 1 packer hides,” or that it shall have 
been tanned by “the old-fashioned slow process,” or that 
“the belt shall be cut only from that part of the hide 
lying within 15 in. of the backbone,” it is impossible 
for the buyer to determine on the delivery of the goods 
whether these requirements have met with compliance, 
because in the finished belt no leather expert could know 
from the belt itself whether it had been made from a 
“No. 1 packer hide,” or a country abattoir hide, or a 
South American hide, nor could it be determined 
whether it had been tanned by the “old-fashioned slow 
process” or some other; nor could he say, if it were a 
narrow belt, whether it has been cut within 10 in. or 
20 in. of the backbone. 


UNSATISFACTORY SPECIFICATIONS 


The folly of making specifications that can not be 
identified, and consequently will not be enforced, must 
be apparent. The leather belting industry is made up 
of as good a class of merchants as exist in any business, 
and a high standard of business ethics prevails among 
them; but it is not surprising when such invitations are 
extended by the buyer to come in and defraud him that 
they should lack acceptance in some quarters. 

The United States Government in one, and perhaps 
more, of its departments specifies that its leather belt- 
ing shall be made of leather tanned with white oak 
bark. The writer was engaged in the leather and belt- 
ing business for forty years and has never seen a piece 
of white-oak-bark-tanned leather, and there has been 
none on the market during that time, at least not in 
commercial quantities. The wealth of the nation could 
not buy enough of it to make sufficient leather belting 
for the equipment of one small machine shop. Possibly 
at some remote period in tanning history the bark of the 
white oak may have been used as a tanning agent, but 
if so, it has long since given place to the other varieties 
of oak. For many years, nevertheless, this department 
of the Government has continued to specify white oak, 
and during all those years it has bought and accepted 
belting tanned with some other bark or tanning agent, 
without knowing or caring. It is not surprising, there- 
fore, that in ignoring this impossible specification, 
others not so impossible, and of more importance, also 
should be ignored. 

The quality of the material of which leather belting 
is made is the prime requisite, and this involves its 
selection, and the selection of the parts of the hide; and 
on these points the buyer thinks he is entitled to such 
information as is necessary to enable him to make an 
intelligent selection of belts for his purpose. But here- 
tofore, and at this time, such information is not avail- 
able for him, and his only recourse is to test out belts 
made by certain houses of standing and reputation, and 
to continue to buy them on brand or trade mark. 

In this particular, leather belting is not sufficient from 
many other things that are bought without an intelli- 
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gent knowledge of the subject by the buyer, the only 
differences being that most buyers flatter themselves 
that they know a good piece of leather when they see it; 
and they are inclined to act on their own poor judgment 
rather than depend upon the guarantee of the maker. 

It is surprising how very ignorant are mechanics, 
master mechanics, chief engineers and purchasing agents 
of the qualities of a leather belt, and it is equally sur- 
prising how much they think they know about it. Most 
concerns would be infinitely better off if they would buy 
their leather belting as they buy their Havana cigars, 
by the label on them. The only way in which it has been 
possible for a man to fit himseif as an expert in leather 
has been to devote his life to the business. 


RECOGNITION OF THE PROBLEM 


That this condition is not in consonance with the en- 
lightenment of the times is apparent to none so forcibly 
as to the leather belting manufacturers. They realize 
the necessity of improving the quality of their goods; 
of preventing substitution of qualities by making more 
apparent the differences between the qualities of their 
several grades; of increasing its efficiency; of improv- 
ing the methods employed in production, and of reduc- 
ing the cost of reliable qualities to the consumer. It is 
their ambition to produce a standard leather belt, made 
under specifications that will insure its uniformity 
within a very narrow variation, and to provide methods 
by which such specifications may be formulated that will 
insure this uniformity and that will enable the engineer 
and the buyer to identify it when delivered. 

The leather belting manufacturers know that it is to 
their interest that they shall be better informed regard- 
ing the engineering possibilities and capacities of their 
product, and that their customers, the users of leather 
belting, should be equally well informed on these im- 
portant subjects. They understand the wonderful 
adaptability of leather for power transmission, its flexi- 
bility and its capacity for carrying large loads, and its 
amazing durability. They know that leather belts well 
adapted to the service required of them are practically 
indestructible; that they last almost forever; that there 
are many leather belts in existence that have been run- 
ning under heavy loads for twenty, thirty and forty 
years, and it is to their interest that the buyer shall 
be so educated in its use, and that engineering data 
shall be so simplified and modified that the buyer shall 
be able to buy intelligently those kinds and qualities of 
belting best suited to his requirements. 

With this end in view the Leather Belting Exchange, 
an organization of leather belting manufacturers repre- 
senting about two-thirds of the leather belting produc- 
tion of the country, has now instituted a research into 
all the various questions bearing on this subject. 

It is well known that there are existent some physical 
or chemical differences between well tanned and poorly 
tanned leather, between center or backbone cuts and 
belly cuts, and it is proposed to determine scientifically, 
by a thorough study of the subject, the nature of these 
differences and to provide suitable tests by which these 
differences may be made manifest. Physical tests have 


been applied, but alone they do not solve the problem. 
It is possible to test the tensile strength, but this alone 
is valueless because the better parts of the hide show 
the smallest tensile strength and the poorer parts, the 
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belly, show tne greatest. Chemistry alone has not solved 
the problem, but it is hoped that by a combination of 
physical and chemical study with microscopy and micro- 
photography some results may be attained. 

For the purpose of this research, the Leather Belting 
Exchange has established a fellowship with the Mellon 
Institute of Industrial Research, and this work will 
progress as rapidly as possible. Its large scope promises 
to supply some very valuable data to those interested in 
the application of leather belting. This promises to be 
a very extensive work. It will include a study of the 
fundamental conditions of hide fiber structure, of tan- 
ning as related to leather belting and of belt manu- 
facture as applied to the development of the specifica- 
tions for a standard quality of belting. After this 
standardization has been accomplished, it will become 
necessary and possible to revise engineering practice. 

To accomplish the best results in this phase of the 
work a number of the leading technical institutions of 
the country, which have done work on leather belting, 
and some of those individuals who have given special 
attention to the subject, have consented to act as a 
commission or a supervising committee so that the best 
results will be attained with the least duplication of 
effort, and that the work shall be done under auspices 
that will command instant respect and the results 
prompt acceptance. Not the least in this collaboration 
will be the work which will be contributed by the 
leather belting manufacturers themselves. 


PRACTICAL AND SCIENTIFIC KNOWLEDGE NECESSARY 


The scientists engaged in the work will be in constant 
touch with men who know leather practically, and the 
combination of the practical and the scientific, it is 
hoped, will accomplish results which have heretofore 
evaded both when working independently. This part of 
the work is under the supervision of an advisory com- 
mittee of the Leather Belting Exchange, which com- 
mittee is composed principally of engineers and college 
men who have been trained in scientific methods and 
have had a number of years of practical experience in 
tanning and leather belt manufacture, and who are well 
qualified to assist the scientists of the Mellon Institute 
in the prosecution of the work. Behind them is the 
mass of practical experience of the most intelligent and 
most important of the leather belting manufacturers. 
It is confidently anticipated that such comprehensive 
work as that outlined, backed by the financial resources 
of the Leather Belting Exchange, will produce results. 

The exchange is fully aware that in its use of the best 
qualities of leather it is in possession of a unique mate- 
rial; that no other material will stand the use and abuse 
of service for many years as will a good leather belt: 
that no other material is so nearly indestructible. A 
case has recently come to hand where a leather belt 
placed upon the pulleys in 1877 is still running, and good 
for many more years of service, reducing the cost of 
transmission to figures so infinitely small as to be almost 
negligible. The leather belting manufacturers know 
this indestructible character of a leather belt properly 
made and suitably installed, and through the Leather 
Belting Exchange they propose to provide the means by 
which its efficiency may be further improved and every 
assistance rendered the buyer to enable him to secure 
the proper kind of a belt and to have it properly installed. 
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Lratning Aviators tor the british Army 


By Fred ff. Colvin 





SYNOPSIS — The military aviator must be far 
more than a skillful pilot; he must understand 
wireless, gunnery, map making, bomb dropping, 
and to a certain extent be a navigator as well. 
When we realize that all this knowledge is ac- 
quired by young men under 25 years of age for 
the most part, we begin to realize what can be 
done by intensive training. 





EW of us appreciate, when we read of the daring 

exploits of an aviator on the battle front in France, 

just what he does from day to day and just what 
he has to know. Nor have we even a faint idea of the 
training which a military aviator must undergo in 
these days. The schooling which an aviator must go 
through today is different from what was required of 
him only a few years ago, so rapid have been the devel- 
opments on the western front. Only three years ago 
the military aviator was a mere theory; there was no 
definite conception as to his duties except that he was 
to fly and see what he could of the enemy lines, with an 
occasional bomb-dropping mission. Today, however, his 
whole status has changed, and he is perhaps the most 
versatile personage in the whole army. 

We are apt to think of the aviator as a sort of special 
chauffeur, such as we might find at the wheel of a fast 
racing car—a man skilled in driving and with nerve 
enough to take chances with death in order to win the 
race. But such a driver is an amateur in comparison 
with the military aviator, for the mere piloting of the 
airplane is but a minor part of the duties of the mili- 
tary pilot. The modern aviator must not only be skilled 
in guiding his machine—and this includes all the tricks 
of looping, falling and other maneuvers to get away 
from or to mislead the enemy—but he must be an expert 
with the machine gun, must understand wireless teleg- 
raphy, must operate special cameras for observations 
and map making, must be a navigator insofar as it 
comes to flying by compass and following routes laid 
out from place to place, must learn to depend on the 





compass, to judge distances of cannon range and cor- 
rect the gunners when their range is inaccurate. 

In addition to all this the modern flier must become 
familiar with the theories of aviation, learn to know 
engines and their troubles, and last, but not least, be 
thoroughly familiar with military discipline in all its 


details. For when the success of a whole engagement 
may depend upon all the various units coéperating ac- 
curately and exactly, it is out of the question to have 
the aviator or any other important factor get to his 
post 5 or 10 min. late because he did not appreciate the 
necessity of obeying orders exactly and to the minute. 
And this is all the more striking when we consider that 
the ages of the best aviators vary from 18 to 25, ages 
which do not usually respond to demands for hard and 
fast discipline in any line. 


How AVIATORS ARE TRAINED 


Candidates for the aviation corps come from civilian 
life at the ages already mentioned, and if they pass 
the medical tests are assigned to the cadet wing. The 
exact qualifications are extremely hard to define and 
depend more on how the young man “sizes up” after a 
little observation than on any set rules which can be 
laid down. Many college men make excellent fliers, but 
not so much on account of being college men as because 
they are alert, have receptive minds and are live wires 
generally. Their studies in Greek and mathematics 
have not much to do with it, as very little of the latter 
is necessary. In fact, many bright boys with only an 
elementary education make excellent military aviators. 
About the only calculations needed are to correct drift 
due to the wind, and with a good drift indicator even 
this is hardly necessary. 

The main requirements for a military aviator are 
intelligence and courage rather than any specified knowl- 
edge as to mathematics, mechanics or other branches 
of the higher education. The more of these he possesses 
the better, but they are not essential to the making of a 
good military pilot, as has been demonstrated in many 
instances. It is because the college man usually pos- 
sesses the first two requirements that he makes a good 
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pilot, while his other accomplishments help him in the 
fine points of his various duties at the front. An or- 
dinary education, including the three R’s, makes a suf- 
ficient foundation if the first two requirements are in 
his mental make-up. 

As all military pilots are classed as officers, beginning 
with a commission as second lieutenants when they get 
into actual military flying, it is found expedient to give 
them two or three weeks’ military training in the early 
stages of their instruction. This makes them familiar 
with military drill in its various phases and fits them 
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to show their construction and to become more or less 
familiar with their theory and method of operation, 
as well as the parts which are liable to give trouble 
and the way to remedy such difficulties. In the same 
way the general construction of the planes and other 
parts of the machine is pointed out, not with a view 
of making the pilot an expert mechanic, but to give 
him a generai knowledge, both for his own information 
and for its effect on the mechanics who will look after 
the machines for him. If the mechanics know that the 
pilot has a fair general knowledge of his machine, they 
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to take charge of small bodies of men in the flying 
camps, as well as to command other pilots as they show 
aptitude in their work and are advanced to first lieuten- 
ant, where they are in charge of a “flight,” or part of 
a squadron, usually a third, or six, machines. Then 
comes squadron commander, wing commander, etc. 


THE PRIMARY TRAINING 





The preliminary, or primary, training includes, in ad- 
dition to the military drill, a foundation of elementary 
theory of flight, of plane and engine construction, of 
wireless, photography, map making, gunfire control and 
the many activities which go to make up the duties of 
the military pilot at the front. This involves the use 
of actual engines, sometimes more or less in section, 













FIG. 1 PAGES 2 AND 7 OF THE TRANSFER CARD 


are apt to respect his mechanical as well as his flying 
ability and look after his machine more closely. 

Here also the aviator learns about stripping a motor 
and a plane, and the care of guns, the handling of wire- 
less instruments, the artillery code, the artillery pic- 
ture target, Panneau signaling and photography, with 
especial reference to cameras for aérial service. This 
instruction consists largely of lectures which are illus- 
trated and explained in various ways, and on which ex- 
aminations must be passed before the student can be 
passed to the first, or elementary, flying squadron. His 
record of progress is shown in the accompanying pages 
of the transfer card, Figs. 1 to 4. 

But there is more to the examinations than the writ- 
ten tests. The whole character of the student is con- 
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stantly under observation, and only those with the nec- 
essary qualifications, quite aside from book knowledge 
and mechanical ability, can be passed into the next grade 
which goes to the first training camp for actual flying. 
For unless the student has the necessary qualifications 
to do good work at the front, or at least to make an in- 
structor, there is no use in taking up valuable time and 
smashing machines in the effort to get him into the air. 
It is what he does after he becomes a flier that counts. 

Their training includes military drill and the school 
of aéronautics with its theory of aviation, the study of 
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gain confidence. The student gradually controls the 
machine more and more until the instructor finally re- 
linquishes the controls and the student drives in the air 
and makes the landings, with the instructor always 
at hand to take the control of the machine should it 
become necessary. 

When the student becomes competent to start and 
land a machine he is made to fly alone, or “solo,” for 
from 5 to 7 hours and is then, at the discretion of the 
commanding officer, transferred to one of the advanced 
flying camps, where he generally spends about six weeks. 
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PRACTICAL. 
Stationary Engines. 
(Carburettor and Mag.). 
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Machine Gun. 
Miniature Range. 
Tools. 


LECTURES. 
Artillery Observation. 
Aerial Fighting. 
Bombs and Bombing. 
Cross Country and General Flying. 
Internal Combustion Engines. 
Map-reading and Reconnaissance. 
Meteorology and Astronomy. 
Mess Etiquette. 
Photography. 
Wireless. 
Types of Machines. 
Under-carriages. 
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AERIAL GUNNERY 


SCHOOL OF MILITARY AERONAUTICS. 
(a) Mechanism. 
(b) Stripping. 
(ce) Drill. 
(d) Care of Guns. 


ELEMENTARY TRAINING WING. 
(a) Standard Tests. 
Nos. 1, 2, 3, and 5 (Lewis) and A. B. and 
C (Vickers). 
(b) Immediate Action. 
(c) Stoppages. 
(d) Preliminary Firing Range, 25 yards. 
HIGHER TRAINING WING. 
(a) Instruction in Synchronized Gears for Vickers 
Guns. 
(b) Ground Firing Practice. 
(a) Test Nos. 4, 6 and 7 (Lewis), D, E, and PF, 
(Vickers). 
SCHOOL OF AERIAL GUNNERY. 
(a) Firing from the air on the ground with Lewis 
and Vickers guns. 
(b) Camera Gun Practice. 
(c) Camera Gun Fighting between two Machines. 
(d) Lectures on Aerial Gunnery. 


RECORD OF PROGRESS 


WIRELESS TRAINING AT SCHOOL OF MILITARY 
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engines and planes and their construction, machine guns, 
instruments’ of aviation, wireless, map reading, loca- 
tion from the starts, etc. This preliminary training 
may take one month or two, according to the pupil. 
When, in the opinion of the commanding officer, the 
student is qualified to proceed, he is assigned to the 
primary flying school for a course which usually takes 
about two weeks. 

In addition to mere theory of flying the student is 
taken up with the instructor in a two-seated machine 
having double controls, and receives from 3 to 6 hours 
in the air with the instructor. This takes the place 
of the former method of “grass cutting,” or “taxying,” 
where the student drove a low-powered and clipped- 
wing machine around the field to learn the controls and 


At this advanced camp his flying is divided into three 
parts, the first two weeks with the cross-country squad- 
ron, the second with the wireless squadron and the last 
two weeks with the gunnery squadron. The 
country work covers quite a wide area of country and 
considerable high flying and has three tests which must 
be passed before going into the wireless squadron. The 
cross-country test is to fly a 60-mile triangular course, 
landing at two checking points and returning to the 
home camp. Then there are two height tests, one of 
3000 and the other of 8000 feet, with four figure 8’s 
to insure good control in turning in both directions, 
flying at the high points for at least 15 min. to give 
confidence at these heights and finally to volplane, or 
glide, to earth with the engine shut off and land rea- 


cross- 
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which is 


circle 50 yd. in 


sonably near a diameter, 
clearly marked by a border of broken stone. 

There are also flights in flight or squadron forma- 
tion, a typical formation being shown in Fig. 5. The 
officer in charge of the flight leads at A, the next two, 
B and C, fly a given distance behind, to one side and 
above the leader, the next two, D and E, following in 
similar order. The last man £, to guard against rear 
attacks, flys in the center and still higher, to be able 
to swoop down on an attacking plane at any time. 
The main difficulty encountered in formation flying is 
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“clock” code. This gives a simple means of locating an- 
gles without the use of either degrees or the nautical 
terms, such as “south-southeast.” 

Having been detailed to observe the shots of a bat- 
tery at a given target, the airman first locates his target 
and then some prominent landmark such as a house or 
a bridge due north of the target, to give him an easy 
reference mark for future signals to his battery. He 
then gets into communication with his battery by wire- 
less, signaling by a predetermined letter until he gets 
an answer in the shape of a letter made of strips of 





4 
Subjects. Requirements. 
(5) Sending on Clearly readable Tape Record pro- 
Silenced duced at rate of 6 words per minute. 
Key. 


RECORD OF PROGRESS 


WIRELESS TRAINING AT ELEMENTARY 


SQUADRONS. 
Subjects. Requirements. 

(1) Buzzing. Eight words per minute sending and 
receiving. Test of 3 minutes’ dura- 
tion. 

(2) Artillery Written examination of 8 questions 

Code. passed 80 per cent. correct. 

(3) Artillery Ranging 3 targets correctly, sending 
Picture their map co-ordinates, and using 
Target. Artillery Code and Ground Signals 

without error. 

(4) Panneau Reading miniature Panneau accur- 
Signalling. ately from distance of 100 yards, at 

rate of 4 words per minute. 

(5) Sending on Clearly readable Tape Record pro- 
Silenced duced at rate of 8 words per minute. 
Key. 

(6) Use of Wire- Written examination of 6 questions 


less on 
Aeroplane. 


RECORD OF PROGRESS 


WIRELESS TRAINING AT HIGHER TRAINING 
SQUADRONS DETAILED FOR IN- 
STRUCTIONAL SUBJECTS, 


a, b, c} A, B, C, D, BE, (Letter A.O. 255 (AjO.1).). 


passed 80 per cent. correct. 


Subjects. 
(1) Buzzing. 


Requirements. 
Eight code words per minute (count- 
ed 5 letters to a word), sending and 
receiving. Test to be of 3 minutes’ 
duration. 











5 
Subject. Requirements. 

(2) Artillery Written examination of 10 questions, 
Code and passed 80 per cent. correct. 
Contact 
Patrol 

(3) Artillery To range 3 targets correctly, send- 
Picture ing their map co-ordinates, and 
Target. using Artillery Code and Miniature 


Ground Signals without error. 


(4) Panneau Reading Panneau accurately from 


Signalling. the air, at rate of 4 words per min- 
ute. 
(5) Sending on Clearly readable Tape Record pro- 
Silenced duced at rate of 8 words per minute. 
Key. 
(6) Artillery One series of 10 puffs to be ranged 
Puff Target. correctly, map co-ordinates of target 
to be sent, and Artillery Code and 
Ground Signals correctly used. 
(7) Ground To send from the air correctly the 
Signals. meaning of 10 out of 12 Artillery 
Code Signals placed on the ground. 





PHOTOGRAPHY | 
SCHOOL OF MILITARY AERONAUTICS. | 


(a) Lectures on Photography. 

(b) Lectures on Cameras used for Aerial Photo- 
graphy. 

(c) Lectures on Photographing on Active Service. 








FIG. 3. PAGES 4 AND 
to maintain the exact relative positions, due to the dif- 
ference in the speed of the various machines. 

Having passed these tests, the student goes to the 
wireless squadron for another two weeks, where he is 
instructed in artillery observation, in bomb dropping, 
and in what is called “contact patrol,” which means 
that he must make his observations at a height of only 
500 or 600 ft. from the earth. The artillery observa- 
tion instruction has been very carefully worked out to 
reproduce actual war conditions in the simplest and 
most satisfactory manner. It includes the use of his 
wireless apparatus in signaling the batteries and the 
use of smoke puffs to represent the shots fired. 

This involves the employment of a code of signaling 
which has been very generally adopted, known as the 


5 OF 





THE TRANSFER CARD 
canvas and laid on the ground near the battery. Then 
he knows the battery has his signal, and when he is 
ready to observe, he gives the signal to fire and watches 
for the shell to strike. 

He estimates the distance it strikes away from the 
target, which is usually the enemy’s guns, and also the 
direction with regard to the mark which he has located 
due north from the target. Letters are used to desig- 
nate given distances in yards, such as “Y” for 10 and 
“D” for 300 yards, so that he only signals letters and 
numbers for both distances and locations. The signal 
“D-3” would tell the gunner officer that the shot was 
300 yd. away from the target and 90 deg. from the 
north, and as he has a map which is the duplicate of 
that carried by the pilot, he can see exactly where his 
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shots have landed and proceed to correct his range be- 
fore the next round. In the same way “2” would in- 
dicate 2 o’clock, or 60 deg. from north, and “8” would 
indicate 120 deg. from north on the other side of the 
north and south line (see Fig. 6). 

These conditions are reproduced at the school by a 
field wireless set at a dummy battery and smoke puffs 
arranged to be set off at various distances and angles 
around the target, some distance away. Here the 
student signals his battery just the same as in war, re- 
ceives his answer on the ground in white letters, and 





8 


TO PILOT 
AT HOME 


(1) Do not lose this card or your graduation will 
be delayed. 


(2) On being transferred from one Unit to another, 
show this card to the Officer Commanding the 
Unit you are leaving, who will fill in what you 
have passed, and will leave the others blank. 





On arrival at your new Unit, show it again to the 
Officer Commanding your new Unit, and ask him to 
fill it in before you leave. If you fail to do this, or 
lose it, you are liable to be sent back to pass again. 


ABROAD 


On being posted to a Unit with the E.F., show 
the card to your Commanding Officer there. He will 
dispose of it as he thinks fit. 














FIG. 4. PAGE 8 OF THE TRANSFER CARD 
then goes to watch the effect of the shots, which are 
represented by smoke puffs. He locates his north and 
then gives the order to fire, and one of the puffs goes off, 
the battery man, who is an instructor, knowing exactly 
which one he sets off and its distance from the target. 
There are generally ten of these puffs set off, the 
student reporting each shot, the last usually being 
right on the target. As the instructor knows the loca- 
tion of each of these puffs, he knows just how accurate 
the reports of the student are and can mark him ac- 
cordingly. 

They also study observation of country 
ture landscape which contains bridges, houses, trees, 
trenches and all the characteristics of the western front. 
This is studied from the top of a stand 100 ft. in the 
air, glasses being used to pick out the different points. 


from a minia- 
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These must be reported and maps drawn to see how 
accurately the student can do this kind of work, as it 
may form an important part of his work later on. 
Before leaving the wireless squadron the student must 
be able to send eight words a minute and to receive 
twelve words a minute. He must also understand about 
letting down his aérial, or receiving and sending cable, 
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FIG. 5. SIX MACHINES IN FLIGHT FORMATION 


the right distance for different stations and to manipu- 
late his sending apparatus correctly. 

The gunnery squad comes next and includes a study 
of the mechanisms of both the Lewis and Vickers ma- 
chine guns, the timing of these guns to shoot through 
the propeller by means of what is known as the “con- 
stantinesco” gear, which is driven by the engine shaft 
and times the guns to shoot between the blades of the 
propeller. This has to be timed to shoot very accu- 
rately, as, while there is plenty of room between the 
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THE 
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GUNFIRE CORRECTION 


CLOCK CODE 


GIVING 


blades of a two-bladed propeller at its full speed, a 
change in engine speed introduces a lag which spreads 
the shots over a wider range and must be allowed for in 
timing the gun. 

This timing is done by fastening a disk of thin wood, 
usually a built-up or three-ply piece, on the end of the 
engine shaft in addition to the propeller. This shows 
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exactly where every shot goes and allows correction in 
timing to be easily made. It is said to be a compara- 
tively easy matter to get every shot within a space of 
2 to 3 in. when the engine is running at normal speed. 
By so setting the gear that this comes midway between 
the blades, there is considerable leeway for engine- 
speed variation. 


TARGETS ON THE GROUND 


With the machine gun mounted on the airplane, shoot- 
ing at silhouette targets on the ground is part of the 
course, the machine being flown low for that purpose. 
In this work the machine gun is usually operated by a 
second man, as in a reconnaissance or raiding machine. 
In most of the air fighting, however, the machine is a 
single seater, and the pilot operates the gun as well as 
the machine. In these cases the gun is usually fastened 
to the machine at the side, and is aimed by pointing 
the whole machine at the target, which is generally an- 
other machine. It is possible for an expert pilot to 
handle a movable gun in some cases, as he gives very 
little attention to his machine except in trick work, 
either attacking or eluding his enemy. 

Another form of gun practice is at a target which 
is towed by another machine, but at a considerable dis- 
tance behind it, much as is done in some forms of naval- 
target practice. This target is a piece of white cloth, 
perhaps 8 ft. square, held at the front by a stick which 
is weighted to keep it vertical and towed far behind 
an airplane. This represents an enemy plane fairly 
well and is attacked by other planes carrying machine 
guns, these machines being designated by black trian- 
gular flags flown from the rear outer wing struts, to 
warn other machines to keep out of range of gunfire 
when they are in action. 


THE CAMERA GUN 


For machine-gun practice at enemy airplanes, the 
camera gun is also used, this being almost a duplicate 
of the Lewis machine gun and fitting in the same 
mounting. The film passes behind a glass screen ruled 
with small black circles for locating the position of the 
picture with relation to the bore of the machine gun, 
and these circles show on the photograph itself whenever 
an exposure is made. The camera is aimed by means of 
very ingenious sights, the same as on the gun itself, 
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and the location of the enemy airplane on the circles 
shows exactly where the machine or the pilot would 
have been hit had an actual shot been fired. This makes 
an indisputable record, and the photograph forms a 
part of the students’ record in this squadron (see 
Fig. 7). 

Having passed this section of the school, the cadet 
is assigned, at the discretion of the commanding officer, 
to go overseas for the final training on battle and scout 


a 











FIG. 7. WHAT THE CAMERA GUN SHOWS 


machines before being sent to the front to win his spurs 
in action over the battle lines. The transfer card shows 
his studies and the record of them. 

We must not forget that the aviator is not merely the 
pilot who enables someone else to make the necessary 
observation or to fight off the enemy planes when this 
becomes necessary, but that in nearly all cases he is 
absolutely alone, thousands of feet in the air, and that 
he alone must guide his machine, operate his machine 
gun, send his wireless message, make his maps or take 
photographs, and that in most cases he is little more 
than a boy in years, yet with far greater responsibility 
and skill than most older men shoulder or acquire. The 
airplane is in its infancy, and it is to youth that we 
must look for its successful operation, for the present 
at least. It is to the intrepid daring of youth that we 
owe its development in the present war. 

There are few serious accidents, but every provision 
is made for taking care of such as do occur. The am- 
bulance, “hungry Lizzie,” as the cadets call it, is always 
in readiness for an emergency call. It is shown below. 





























August 30, 1917 AMERICAN 


369 


MACHINIST 


Practical Points in Flat-Gage Making 


By HUGO F. PUSEP 





SYNOPSIS —The successive stages in the 
making of flat gages in quantities are here ex- 
plained with details of operations required in 
annealing, shaping, milling, hardening, grinding 
and lapping. The use of the machine lap and its 
advantages are covered, and allowances are given 
for grinding to most effective limits for the final 
lapping process. 





PRACTICALLY new industry has been created 

during the past two years, owing to the extraor- 

dinary demand for gages of all descriptions but 
more especially for the so-called “flat gages.” It has 
been demonstrated beyond doubt, by all concerns en- 
gaged in producing war munitions in large quantities, 
that the flat gage is an indispensable tool for taking 
measurements of various characters during the manu- 
facturing and inspection of different components of 
primers, fuse bodies, time fuses, rifle parts, etc. 

Notwithstanding the facts that the initial cost of 
these gages is quite high and that their wear is rapid, 
owing to the constant use to which they are put, there 
is an ever growing demand for them at the present time. 
It is indeed difficult for the imagination to separate the 
flat gage from the quantity manufacturing of light in- 
terchangeable parts. No doubt, toolmakers throughout 
this country will become more familiar with the making 
of this type of measuring tool when the manufacturers 
of other products than strictly war munitions have gen- 
erally adopted the flat gage in their various processes of 
manufacture. 

The purpose of this article is to give a few practical 
points and suggestions gained from experience. In 
many instances the methods described have considerably 
lowered the cost of making these gages, more especially 
where quantities of gages were made of identically the 
same design. 

Fig. 1 shows a group of flat gages of the kind most 
commonly used. There are so many varieties of flat 
gages that it would be almost impossible to tabulate 
them according to their different functions. 
“an be made for measuring any contour, internal or ex- 
ternal, on cylinders or plane surfaces, also for depth of 
holes, recesses, counterbores, distances between shoul- 
ders, etc. 


Flat gages 


ANNEALING THE STOCK FOR GAGES 


All stock from which the gages are to be made should 
be thoroughly annealed before machining. This is most 
important, as the majority of the steel for flat gages 
is cut from carbon-steel bars that have been rolled to 
shape. In order to remove stresses incidental to this 
rolling and also to make the structure of the steel more 
homogeneous and to soften the metal, it is wise not 
to overlook annealing. The saving in milling cutters 
alone will more than pay for annealing, not taking into 
consideration the risk of having intricate gages crack 
in hardening, which is more liable to occur with un- 
annealed steel. 


Considerable saving in time can be expected by plan- 
ning the various machining operations so as to remove 
the greatest amount of stock in the shortest possible 
period. It is true in gagemaking as in manufacturing 
that the larger the order the more economical the pro- 
duction per unit. With the miller shaper and drilling 
machine, any ordinary gage can be machined to shape, 
although the bench lathe and sometimes the planer or 
the slotter will give good results. 

One important fact to bear in mind in connection with 
gagework is that by doing all roughing-out operations 
in the most efficient manner a great saving is made 
possible at the beginning; and this will continue even 
up toward the end, when the more accurate and conse- 
quently slower finishing operations are performed. 

As an example of what can be done, let us consider 
the group of gages in Fig. 1. A majority of these gages 
have small holes drilled at the bottom corners of the 
gaging surfaces in order to eliminate the objectionable 
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FIG. 1 GROUP OF FLAT GAGES 


sharp corners, which as all mechanics know, it is almost 
impossible to produce by either grinding or lapping 
Now a majority of gagemakers would lay out these drill 
holes in each individual gage and, after center punching 
the locations, proceed to drill. Right here is where a 
considerable saving can be made. Instead of laying out 
each gage blank separately, the job should be done as 
follows: 

All drill holes are carefully laid out and drilled in one 
gage blank; then this blank is used as a drill jig for 
the Where 
gages are made in lots of one hundred or more, it will 
become quite clear how much this elimination of laying 
out will mean when the total production time is taken 


spotting all other blanks of same order. 


into consideration. 

Another important point not to be lost sight of in 
machining to shape is to have all gage blanks on the 
same order very nearly identical as length, 
width and thickness; they do not by any means have to 
be to a 0.001-in. limit. Keeping the blanks to about 
the same size will facilitate to a marked extent all the 
operations that follow. 

The gage B, Fig. 1, is a very common type of flat 
gage for measuring small cylindrical parts or the thick- 


regards 
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ness of collars. Let us follow the various machining 
operations in their proper order as applied to this par- 
ticular gage. 

After the blanks have been cut from a stock bar of 
sufficiently large dimensions to allow for machining all 
over to the dimensions given and have been annealed as 
previously stated, the sides are finished in a shaper, 
bringing the thickness to } in. plus allowance for grind- 
ing, if any. A pair of parallels high enough to keep the 
machined side of the gage blank just above the jaws 
in the shaper vise should be provided; and the shaper 
tool once set should not be disturbed, unless it is for the 
purpose of resharpening. In this manner the shaping 
operation will consist of repetition work throughout— 
namely, clamping a blank in the vise, running a cut 
across, removing the blank and inserting a new one, etc. 
After one side is machined, the shaper tool is set again 
for finishing the opposite side, and the same procedure 
is followed as before. 

In this way the shaper work can be done in one- 
third faster time than would be the case if it were at- 
tempted to shape up both sides of the same gage blank, 
as is done in many good shops. The reason is obvious 
when the measuring and tool-setting times are con- 
sidered separately for each gage blank. If an order 
called for a hundred gages, by the old method the time 
for measurements and tool setting would be a hundred 
times as great as for the first blank. With the repeti- 
tion method, however, the time taken in tool setting and 
measurements will depend largely on how long a high- 
speed steel tool will stand up before regrinding becomes 
necessary. As a conservative estimate, regrinding will 
be required once for every twenty-five blanks, or eight 
times in a hundred finished blanks. 


SHAPING TO WIDTH AND LENGTH 


Having the blanks finished on the sides, the next step 
is to shape to the proper width. At this juncture as 
many blanks can be shaped at the same setting as the 
shaper vise will hold; and after finishing one edge on 
all blanks, they are reversed in the vise and finished on 
the opposite edge, bringing the width to 14 in. A kink 
worth remembering when squaring the ends of the 
blanks is to clamp several blanks together with a parallel 
clamp, the blanks resting on a surface plate on their 
finished edges while the clamp is tightened. Then it is 
only necessary to square the blank next to the fixed vise 
jaw of the shaper in order to bring the rest of the 
blanks—held by the parallel clamp—square. After the 
blanks have been squared and the shaper vise tightened, 
the parallel clamp is removed. A cut is then run across 
the ends of the blanks, thus bringing them square with 
the finished edges. The final operation in the shaper 
consists of finishing to the 2}-in. dimension, which is 
accomplished as previously explained in the case of the 
14-in. measurement, by holding the blanks to the capac- 
ity of the shaper vise. 

The foregoing rather lengthy description is not in- 
tended as a lesson on how to run a shaper, but to bring 
out the principle of repetition and to show how it is 
possible to make a considerable saving in time without 
any extra effort on the part of the operator, except it 
be a little thinking in advance as to the best method of 
procedure. Thinking in advance is always good practice 
on any job. 
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The next machining operation on gage blanks after 
they have been shaped all over, as a rule, is drilling. 
Fig. 2 shows a drilling-machine table having two paral- 
lels clamped at right angles, with the drill ready for 
spotting the holes on all gage blanks through the one 
that has been already drilled. The sketch is self-explan- 
atory, but it may be stated that the parallels are for the 
purpose of keeping the gage blanks in alignment. 


MILLING THE GAGES 


Having determined the amount of stock to leave for 
grinding, the gages are milled to the prescribed limit. 
Referring again to the gage B, Fig. 1, it becomes ap- 
parent that a straddle mill 0.300 in. in width would be 
the proper cutter to use, thus leaving about 0.012 in. 
for grinding, which in this particular gage is sufficient. 
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Fig. 2—Spotting through a drilled blank. Fig. 3—Gage only 


locally hardened 

In milling the gage openings, the number of blanks held 
at one setting should be limited only by the capacity of 
the miller vise. By following this method and also 
selecting a cutter of the proper width for finishing the 
gage openings with one cut, wherever that is practicable, 
the milling time will be lowered considerably. Of course, 
in the case of very large gages, as E, F, G, Fig. 1, or 
where an irregular contour is to be milled, as at H, Fig. 
1, the conditions might necessitate several cuts being 
taken or special methods being employed in milling, 
which can best be determined from the nature of the 
gages in question. 


HARDENING AND GRINDING 


Most flat gages are hardened all over, but there are 
exceptions where the hardness is to be only local. An 
example of this is given at D, Fig. 1. The inserted part 
J is held to the gage proper by two dowel pins and a 
flat-headed screw. An enlarged view of this part and a 
section of the gage where it fits are shown in Fig. 3, 
with the part J removed to show how it is seated in a 
counterbored recess and between the ground faces K. 
This design is very interesting, as it shows how a per- 
fectly sharp corner in a flat gage is easily obtained by 
building in a separate section. . 

The gage D was hardened all over, but the part J was 
left soft, as indicated by the dotted line, in order that 
the dowel and screw holes could be transferred through 
the gage to the part J in assembling. Often it is ad- 
visable to draw a part of the gage, so as to eliminate 
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the possibility of breakage in using. The gages H andG, 
Fig. 1, have been drawn to dark blue up to the dotted 
lines, after hardening. It is very desirable to have the 
gaging surfaces glass hard wherever possible, to stand 
the wear incident to continuous usage. 

Grinding is really one of the important operations 
in gagemaking. On it depends the finish of the gages; 
and when the grinding is properly done, it will help the 
lapping considerably, both as regards the length of time 
taken and the quality of finish. 

In the last year or so there have appeared on the mar- 
ket various makes of gage grinders, all having some 
good features and admirably adapted to this class of 
work; with these and a good surface grinder, most flat- 
gage work can be taken care of. All flat gages should 
be ground perfectly flat and parallel on their sides be- 
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LAPPING KINKS 
Fig. 5—Lapping on the miller 


FIGS. 4 AND 5 
Fig. 4—Adjustable hand lap 


fore any other grinding is done. This precaution is ab- 
solutely necessary, if satisfactory results are to be ob- 
tained in later operations on the gage grinder. 

The gage-grinder table should be tested frequently 
with a light, accurate surface plate having a small quan- 
tity of prussian blue rubbed on it. In this way any un- 
evenness in the table surface will at once be noticed and 
can be corrected easily by scraping. Small hard-rubber 
pads should be placed between the gage and the clamps 
before tightening the latter, to prevent springing of the 
gage. Many a gage has been spoiled by improper clamp- 
ing while grinding. Where only a fraction of a thou- 
sandth of an inch is left for lapping, it is an easy 
matter, if a gage is not clamped properly or where the 
gage-grinder table is not perfectly flat, to spring the 
gage so that when the clamp is removed, one side of 
the gage opening will be found oversize. As there is no 
“putting on” tool on the market yet, it would be a hard 
job to save a gage that had been ground oversize. There- 
fore, the watchword in gage grinding should always be: 
Grind only one gage at a time, and watch the clamping. 


ALLOWANCES FOR LAPPING 


Good judgment must be exercised as to how much to 
allow for lapping. It is hard to lay down rules as to 
the exact figure that would work in all cases; but for 
plain flat-gage work the lapping allowances in the ac- 
companying table have given entire satisfaction. 

Not enough stress can be laid on this final operation 
in gagemaking. The lapping should be done just right, 
because there is no other way of giving a gage its high 
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finish and, what is most important of all, its long life. 
There was a feeling in many shops, when orders for flat 
gages first began to come in, that a good job of grinding 
was as good as lapping. Many a shop owner could not 
see why the specifications called for lapping, and he had 
to be shown that a properly lapped gage will retain its 
size three times as long as a gage that has been ground 
to size. 

Flat gages are often honed to size with a dead-smooth 
oilstone or an oilstone pencil. By this method of finish- 
ing, a careful workman can do a very satisfactory job; 
but for a really first-class finish where the gage open- 
ings are expected to be perfectly parallel at al! points, 
there is nothing that can excel the adjustable hand lap, 
which is shown in Fig. 4. It consists of two tapered 
pieces of cast iron held in alignment by an angular 
groove and a corresponding tongue, which should be a 
good fit. After being machined, the lapping sides of 
the two pieces are ground perfectly parallel on a sur- 
face grinder; and after shallow grooves have been cut 


GRINDING ALLOWANCES FOR LAPPING, IN INCHES 
From To From To From To 
Width of gage opening , ! 3 © 
Allowance forlapping. 6 0002 0 0004 0 0004 0 0007 0 0007 0 001 


on both lapping sides for the purpose of holding the 
abrasive, the device is ready for use. 

Hand laps of this kind are easily made, and their life 
is indefinite, because they are adjustable and, when 
worn, can be ground parallel again. This type of hand 
lap has been used successfully for gages whose openings 
ranged from +, to 6 in. It is of course understood that 
a small lap has only a slight taper and a very shallow 
groove and tongue, whereas larger laps have deeper 
grooves and are often held by a setscrew extending 
through one side of the groove and, when tightened, 
binding the tongue in the groove, thus preserving the 
setting. Very small laps have no setscrews, but are usu- 
ally held with a small parallel clamp. 


MACHINE LAPPING 


Very good results have been obtained with the cir- 
cular lap on the miller. This is true especially of gages 
where the gage openings are comparatively narrow or 
where a radius or an angle is to be lapped, as in gages 
D and I, Fig. 1. The circular lap is a round cast-iron 
disk with a hole in the center bored to fit the miller 
arbor. The diameter of the lap depends largely on its 
thickness, but in practice I have found that from 3 to 6 
in. diameter will answer all ordinary purposes. At 
times it is wise to make the lap to the maximum diame- 
ter, when a large number of gages are to be lapped, so 
that, instead of making a new lap in the middle of the 
work, the same lap can be re-dressed over and over 
again, till it actually becomes so small in diameter that 
the spacing collars on the cutter arbor interfere with 
the re-dressing operation. 

On many lapping jobs it is absolutely necessary to 
make forming tools for preparing the circular lap. The 
finish forming of the lap and also the subsequent re- 
dressing should without exception be done on the miller 
while the lap is in position on the miller arbor, in order 
to have the lap run perfectly true. A poor lapping job 
will invariably result from a lap that runs out of true 
The gages shown at D and IJ, Fig. 1, can be cited as 
examples where the circular lap has shown that for 
accuracy and saving in time it can hardly have an equal; 
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for both these jobs, special forming tools were made for 
finishing the lap. It must always be borne in mind, 
however, that before re-dressing the lap with a forming 
tool, an ordinary lathe tool, held in the miller vise, should 
be used to turn off sufficient stock from the periphery 
of the lap to remove all abrasive that has embedded 
itself in the lap, in order to preserve the expensive form- 
ing tool. 
LAPPING ON THE MILLER 


Fig. 5 shows a miller arranged for lapping; A is the 
circular lap, B the gage held to an angle plate with 
clamps resting on a parallel block; C is the forming tool 
held in the miller vise. The sketch is self-explanatory, 
and from the arrangement of the set-up it is obvious 
how conveniently the lapping job can be accomplished. 

A circular lap of this kind cuts very fast, and it should 
never be crowded if good results are expected. An ear 
trumpet can be used effectively here, when feeding the 
lap to the job. The least scraping sound indicates that 
the lap is cutting, and it should be passed several times 
through the gage opening, then the gage wiped with 
clean waste and measured. Feed the lap only a fraction 
of a thousandth at a time. 

Machine lapping is much more satisfactory in many 
instances than hand lapping, and for very narrow gage 
openings it is also much faster than grinding. When 
the gage opening is narrower than ,*, in., the circular 
lap is more economical than the grinder. As a case for 
comparison, I remember a hurry-up gage job that came 
into the shop one day. Everything seemed to go along 
smoothly up to the grinding of the ,',-in. gaging slots, 
and then the trouble began. What with grinding wheels 
breaking and the trouble in bell-mouthing, it took from 
6 to 9 hours to grind one slot. As there were 40 gages 
in this order, each gage having two such slots, the ex- 
pense of grinding alone would have amounted to a pro- 
hibitive figure. I suggested the circular lap; and al- 
though the stock that had been left for grinding was from 
0.005 to 0.008 in., the gages were lapped to size in an 
average of 2} hours for each ,',-in. slot. This includes 
the time for dressing the lap as it became worn. Quite 
an improvement over the grinding methods! The lap- 
ping time would have been much shorter if only about 
0.002 in. had been left for lapping. 

In conclusion, I will make the following suggestions as 
regards machine lapping: Use a fine grade of emery 
flour for lapping; and leave just enough stock for lap- 
ping, so that the gage will clean up. If these and other 
points that have been dwelt upon under the head of 
machine lapping are adhered to, along with common care 
in all particulars, there is no reason why any gagemaker 
should dread a lapping job, as has been often the case 
with hand lapping. 


Recessing Tool 
By WILLIAM O. BANKS 


The machining of a recess in a small cylinder to very 
accurate limits has caused considerable trouble, so I 
have designed for the operation the tool shown in the 
drawing. This tool can be applied to any vertical drill- 
ing-machine chuck or to any automatic lathe. 

The grinding bushing FE enters the bore of the cylin- 
der to be recessed, until the end of the cylinder comes in 
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contact with the stop ring D, which rides on the balls 
M. Further movement of the tool causes the driving 
shaft A to press against the spring B, and the tapered 
end of the driving shaft then engages in a conical hole 
in the sliding toolholder C, causing the tool to move 
out and cut the recess. 

The adjusting nut F limits the movement of the driv- 
ing shaft, thus controlling the depth of the recess. The 
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spring H returns the sliding toolholder to its original 
position, so that the tool can be withdrawn from the 
cylinder bore. 


The Sine Bar 
By FRED HENKE 


R. K. Rowell, page 254, Vol. 46, gives a method for 
making a sine bar. His method, he claims, is equally 
as good as mine. I think he has failed to see how much 
quicker my way is, as it does away with the button 
system. I stated in my article (page 1032, Vol. 45), 
that some toolmakers drill the holes larger and plug 
them after hardening the bar, then bore them out, using 
the button system. This is practically the same method 
as the one Mr. Rowell advocates. My main object, 
however, was to make an accurate sine bar in a simple 
way, without resorting to the button system to space the 
studs accurately. 


Accurate Angles Without a 
Protractor—Erratum 


In this article, on page 161, the second and fourth 
columns of Table II should read 
minutes. 


inches instead of 
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The 
Panoramie< 
Sight 
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III. Machine Operations on Headpiece 





SYNOPSIS — In this article some of the ma- 
chine operations for the headpiece group of the 
panoramic sight are described. 





and reaming the 13-in. hole A, Fig. 14, and thread- 

ing and facing one end to relatively correct dis- 
tance from the center of the bosses. The threading is 
done with a single-point tool, and a sizing tap is used for 
finishing to thread gage plug. The holding fixture for 
the lathe should be so made that the outside irregular 
shape of the rotating-head casting can be clamped into 
corresponding shapes cut in the holding fixture. The work 
when clamped in this manner will retain its shape upon 
release. Facing and threading the opposite side is done 
in the second operation. The work is held on a shank 
arbor similar to Fig. 15. 

The adjustable finger support A is used to guard 
against undue strain on the work during the threading 
operation. It is bored to slide freely along the arbor 
shank. When the work has been screwed to the arbor, 
the finger is engaged and tightened with the screw at B. 

Boring, reaming, threading and facing the large 
threaded hole B, Fig. 14, make up the third operation; 
B is the threaded hole into which the azimuth-circle 
threaded shank is screwed. In this operation the out- 
side of the hub is turned to a uniform size, and in all 
later operations on the piece it is used for the locating 
point. 

Operation 4 consists of drilling, reaming and coun- 
terboring for bearings and seats (Fig. 14), of the eleva- 
tion worm. The threads are chased with a singlk-point 
tool, using an adjustable tap for sizing. This operation 
is positioned from the threads and face of the hole made 
in operation 3. 

In operation 5, the throw-out plunger hole, Fig. 14, is 
bored, reamed and tapped. It is necessary to have this 


T= first operation on the rotating head is boring 
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hole exactly on the center line and located for position 
from the hole bored in operation 4. 

The milling cuts in the prism shield are taken in oper- 
ation 6. The holding fixture, Fig. 16, is bolted to the 
miller table, and the vertical milling attachment is used. 
The locating points B are fitted to receive the finished 
outside diameter of the hub prepared in operation 3. 
The depth of the first roughing cut extends to the top 
of the rib G, Fig. 14, and the second roughing cut to 
the bottom of the shield opening. Standard end mills 
are used for the two roughing cuts. The milling cuts 
are then completed with one cut, using the forming cut- 
ter A, Fig. 16. 

The scoring of the inside of the protecting shield is 
made in order to minimize the effect of light refraction, 
the metal surrounding the glass shield receiving a coat 
of dark-colored paint inside and out, before leaving the 
factory. 

The dovetailed milling cuts for the german-silver in- 
dex insert D, Fig. 14, are taken in operation 7. it is a 
circular cut of shallow depth into which the dovetailed 
german-silver insert is soldered. The rotating head is 
held on the special arbor, shown in Fig. 15, and the ver- 
tical milling attachment is used. In milling the curved 
seat for the insert, a standard mill end 0.1 in. in diam- 
eter with flutes ,5, in. long serves to remove the stock 
and finish all but the dovetailing, for which a small bevel 
cutter is used. When finished, the bottom of the cut 
comes very close to the top of the thread cut in opera- 
tion. During the milling operation, a threaded plate 
should be temporarily screwed into the threaded open- 
ing, so as to avoid injury to the internal threads. 

In operation 9, the rotating head, into which the 
german-silver segment has been soldered, is held on the 
special arbor, Fig. 15, and the outside surface of the 
segment is milled to size. In operation 10, the same 
holding arbor is used for cutting the graduated lines of 
the scale. The graduating can be done on the miller 
with the special dial apparatus to be described later. 

The figures for the graduations on the index scale 
are engraved in operation 11, and the index line for the 
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elevation micrometer head in operation 12. The figures 
on the graduated index scale are made by an engraving 
machine instead of by stamping. In operations 13 and 
14, all other holes are jig drilled and countersunk. 

Cold-drawn seamless tubing 1 in. in diameter, with 
|-in. thickness of wall, can be used for the prism holder, 
Fig. 17; or cold-rolled stock is satisfactory, if preferred. 
The work is chucked, bored, reamed, threaded, faced 
and roughed on the outside in the first operation. It is 
then screwed to the shank Fig. 18, which is 
threaded to receive the work that has been faced true 
during the first operation. The split collar A is clamped 
lightly on the work in contact with the projecting fin- 
ger B, which takes part of the strain so that the thread- 
cutting operation cannot force the thin walls of the 
prism holder too tightly against the threads and shoulder 
of the arbor. In this second operation the opposite end 
is bored and threaded, and a second outside roughing 
cut is taken, leaving a few thousandths for grinding. 

The third operation, that of boring the apertures, 
requires a special fixture. The angle plate, Fig. 19, is 
fitted with two locating pins in the base for attaching 
the fixture to the lathe faceplate, or false plate if pre- 
ferred. The stud A is fitted to the angle plate so that 
it may be turned through the 90 deg. between apertures, 
each position being obtained by withdrawing the index 
pin B, loosening the binding nut C and turning the 
stud A, so that the pin B can be entered into the second 
index hole. After the apertures have been bored, the 
outside diameter is ground to the finished size. 

Nicking and hobbing the worm segment make up the 
fourth operation. It is essential that the segment, when 
cut, shall be true with the outside diameter, or bearing, 
of the prism holder. The work, therefore, to insure 
accuracy, should be held on a special arbor similar to 
Fig. 20. The arbor A is faced and recessed to fit the 
outside diameter of the prism holder B and carries the 
The shaft A is a sliding 


arbor, 


faced and recessed sleeve C. 
fit in the sleeve C. 

The dimension at D equals half the length of the 
prism holder B. At this point the locating pin hole 
into which the locating pin # enters is placed. The 
largest diameter of the pin £ fits into the aperture in 
the work, thus bringing each hobbing operation uni- 
form. The work is clamped securely in this position 
by the knurled nut F operating the clamping sleeve C. 
The indexing and hobbing of the work, the last opera- 
tion, will be described in a succeeding article. 

PRISM SUPPORTS 

The front and bottom supports are made from 1 ,7,-in. 
The first operation on the bottom 
is to turn, face, drill and ream 
the piece with a l-in. reamer. The outside is then re- 
cessed and turned to finished dimensions. In the second 
operation the piece is jig drilled for four @-in. holes 
equally spaced, as shown in Fig. 21. 

In the third operation the piece is held on the work 
arbor, Fig. 22. The arbor fits into a milling machine 
index head chuck. Four cuts with a saw are taken, 
dividing the piece into four equal parts. Each part is 
then held on a shank arbor on the lathe and reduced to 
the required thickness. The end of the arbor is formed 
to accommodate the circular side of the work and is 
tapped for a fillister-head holding screw. 


diameter brass rod. 
prism support, Fig. 21, 
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Counterboring the aperture is the fifth operation. 
The work is held in the fixture, Fig. 23, and a counter- 
bore with a j-in. pilot is used. 

The seventh operation is that of drilling the two small 
pin holes for locating the support in the prism holder. 
These holes are drilled in the bottom support, but not 
in the front support. The front and bottom supports 
are exactly alike with this exception. 

The back prism support for the rotating head prism, 
Fig. 11, is an aluminum-zinc casting, 80 per cent. alu- 
minum, 18 per cent. zinc, and 2 per cent. copper alloy. It 
is cast in strips 12 in. long. On one side, the tongues 
between which the rotating-head prism spring is held 
are milled to size, and the flat side, which rests against 
the prism, is milled and recessed. 

ELEVATION WORMSHAFT 

The elevation wormshaft, Fig. 25, during the first 
operation, is centered in each end and roughed out all 
over, except the diameter of the worm, which is turned 
to finish size. The worm is then milled to the finish size 
on a Pratt & Whitney thread miller, following which all 
other dimensions are machined to finish figures. The 
ball is turned with a single-point tool, using a standard 
circular turning attachment on the bench lathe. Form- 
ing tools have not proved satisfactory for the work, as 
it is essential that the surface of the ball shall be con- 
centric with the worm and free from chatter marks or 
similar irregularities. The surface of the ball is turned 
to within 0.001 of the finish size and later, during the 
assembly operation, is lapped into its ball sockets with 
pumice and rotten stone. 

The rotating-head mechanism is protected from dust 
and moisture by two side covers screwed into the head. 
One is called the rotating-head cover, Fig. 26, and is 
drilled and tapped for the open auxiliary sight, Fig. 35; 
the other, Fig. 29, is called the elevation-index support 
and is screwed into the index side of the rotating head. 
It is kept in place by a retaining ring, and its hub car- 
ries the elevation index, Fig. 28. There are also two 
side covers, Fig. 30, which hold the glass prism, Fig. 
27, with its supports, in position in the prism holder. 
They are fitted so that they rest slightly under the flush 
line of each end of the prism holder, and each end of 
the prism holder bears against the faces of the rotating- 
head side covers. These covers, therefore, must be 
squared true with their threaded diameter. 

The prism-holder covers, Fig. 30, are made from 1,,- 
in. rod. The recess is formed, the outside is 
turned, and the threads are chased with a single-point 
tool. A sizing die is used to bring the work to the 
thread gage, after which it is faced true and the wrench 
slots are sawed. 

In Fig. 31 is shown the type of holder suitable for 
holding the covers during the later assembling opera- 
extra facing operations are sometimes 


brass 


tions, when 
necessary. 

Making the elevation-index support, Fig. 29, which 
also acts as a cover, is a screw-machine operation in 
which 1,',-in. diameter brass rod is used. The diameter 
A carries the elevation index. The diameter B fits into 
the support retaining ring, Fig. 32. 

The stop rings, Fig. 33, are blanked and formed in 
The rotating-head prism spring is 


the power press. 
shown in Fig. 34. 
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Devices Used for Testing Typewriter Type—I] 


By FRANK A. STANLEY 





SYNOPSIS —/Jn combination with a test for 
height, thickness and location of type characters 
a printing test is made for determining the quali- 
ty of work which the type will produce when as- 
sembled eventually in the typewriter. The testing 
appliances are so constructed that each of the 
three characters on the type body may be printed 
independently or tested together, to assure uni- 
formity in each type line and in the printing ef- 
fect of the three combined. This establishes a 
high degree of accuracy in the case of each type 
itself and assures the faces of the three being in 
one true plane. 





HE method of fastening the type to their bars 
under a riveting machine is illustrated in Fig. 6 
In putting the type on the bars a rivet is 
put in the ends—the two outside rivets—and then 
the type bar and type are put under a microscope 
to test the height of the center of the middle let- 


which is 0.073 in. high, the crosshair of the microscope 
will show that the type must travel 0.0365 in. in each 
direction from both top and bottom, as indicated by the 
micrometer screw, to prove that the type is central up 
and down. This position established, the third rivet is 
put in the middle and riveted securely, thus fixing the 
type upon the working face at the end of the type bar 

This testing operation is shown in Fig. 7, 
inspector is shown traversing the type bar under the mi- 


where an 


croscope by means of the micrometer spindle and not 
ing the readings to see if the position is cen ral, as re 
quired. A similar combination microscope and microm- 
eter gage is shown at the right in Fig. 8, for testing the 
position centrally, up and down, of the characters on 
the type when this type is secured to the bars. At the 
left will be seen another form of gage used with a 
test indicator, which will be referred to a little later. 

Here reference should be made to the operation in 
Fig. 9, which shows the method of grinding the top of 
the type to exact height from the bottom of the type 
bar. This is done with a cylinder end grinder with the 
type bar on a swinging table that carries the work past 
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FIG. 6. RIVETING THE TYPE TO THE 


TYPE BARS 


ter above the bottom of the type bar. This must be 
exactly 0.6 in.; and when this test is made, the normal 
center of the microscope crosshair reading is exactly that 
distance from the gaging surface against which the bot- 
tom of the type bar rests. In the case of the letter “a,” 





FIG. 7. 


LOCATION OF TYPE IN RELATION 


TO SHOULDERS 


INSPECTING 


the wheel. The wheel is dressed off to leave a working 
edge flat for about | in., and this working surface is 
kept the right distance in relation to the fixture on the 
work table by a micrometer adjustment at the rear of 
the wheel spindle to compensate for wear and dressing 
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of the wheel. The work itself is held on the top of a 
fixture, with the bottom edge set squarely in contact 
with two locating stop pins by means of a spring-con- 





from the locating stops on the work-holding fixture, 
top of the type is ground off with the assurance that the 
type are the right height from the bottom of the type 
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FIG. 8 TESTING DEVICES FOR ASSEMBLED TYPE BAR 
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FIG. 9 TESTING DEVICE USED FOR INSPECTING 


THE ASSEMBLED TYPE BAR 


GRINDING FIXTURE FOR FINISHING END OF 
TYPE ON TYPE BAR 


FIG. 10 








trolled clamp lying against the top edge of the type bar. 
This presses the bar always to the right and holds it in 
position for touching up the top end of the type proper. 
As the face of the wheel is always kept an exact distance 





Referring again to the gaging device at the left 





bar and that vertical alignment of the type in the guide 
on the typewriting machine will always be maintained. 


the bench in Fig. 8—the same gage that is seen in open 
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position in Fig. 10—it will be understood that this in- 
strument is adapted for testing the height of the type 
from the bottom of the type bar, as just described in 
connection with the grinding operation in Fig. 9. It 
not only tests the height, but also provides for a print- 
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Referring again to Fig. 8, it will be seen that a mas 
ter height gage or block is used in connection with the 
dial test gage as indicated, to establish a working point 
from which all tests are made. This gage can be slid 
under the indicator contact button and the dial then ad- 
justed to bring the pointer to zero or 
any figure, so that 
when the work is slid into position it 


other convenient 


will be readily seen, in case there is 
any fluctuation in the needle, just how 
i many thousandths it is above or below 
the original zero point. Turning now 
it will be seen that there is 


oe 


to Fig. 7, 
a master gage lying on the block at 
the left of the microscope base. This 
gage is of skeleton form to make it 
, light and easy to handle, and it is used 
, in setting the microscope or in testing 
the 
time. 


accuracy of its position at any 
As a matter of practice, this 
master gage is usually applied in the 
morning to test the the 
before proceeding with 
the inspection of the work itself. The 
work is carried against a guide, which 


setting of 
microscope, 


means that there is always more or 
wear, however minute, in the 
hardened guiding surface here, so the 
> micrometer, with its clamp, is adjust- 
ed to make sure that in the inspection 
of the type under the microscope with 


less 


its crosshairs the original starting 

FIG. 11. LAPPING FIXTURE FOR TYPE BARS point is not off standard even by the 
smallest fractional part of an inch. 

It is interesting to mention that the actual wear in 


ing test with a piece of carbon paper and a strip of 
white paper. For the dial gage test the bar is slid under 
the button of the gage, and the pointer shows at once 
whether the top of the type is the right height above the 
bottom of the type bar. 

The printing test is performed by sliding a sheet of 
white paper and a sheet of carbon into the back of the 
gage, as shown in Fig. 10, and then pressing the type 
bar forward with the fingers to see if the three char- 
acters are printed uniformly upon the white surface. 
The construction of this gage is interesting, and the 
general features will be understood upon inspection of 
Figs. 8 and 10. It will be seen that it has a swivel 
plate to allow the printing platen to be swung to any de- 
sired angle, according to which type is tested; and it is 
possible with the gage shown in Fig. 11 to lap the type 
characters slightly, if it is found that they do not print 
uniformly at the desired angle of setting. Thus this 
may be considered a lapping fixture. 

The operation is accomplished by a perfectly square 
oil stone placed upon the guide at A, Fig. 11, where it 
can be held square to the surface and slipped back and 
forth to just touch up the faces of the type characters. 
This figure also shows the method of providing guiding 
pins in the top leaf of the fixture, as well as in the base, 
to form a guide for the type bars, and it also brings out 
certain other refinements in design and construction. 
The graduations for the angle of setting here are not 
expressed in degrees of arc, but rather designated by 
the letter to which the setting must be made when the 
corresponding type are to be inspected. 


such) a fixture, while negligible for a short length of 
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FIXTURE FOR TESTING PRINTING TYPE READY 


FOR USE 


FIG, 13 


time, is fairly constant through month after month. 
For example, it is found that, owing to the large number 


of type bars slid into this fixture every day, perhaps 








380 AMERICAN 
several thousand, there is a wear of nearly one-half 
thousandth of an inch in the guiding surface in the 
course of a week. This wear, accumulating over a 
period of six months, would mean a total movement of 
five-thousandths of an inch on the micrometer to adjust 
for it. By making adjustment every Monday morning 
the change is unappreciable, because the micrometer 
is then reset to allow for this amount of wear. 

The master gage, which really amounts to a setting 
gage for the micrometer under the microscope in Fig. 
7, is shown more clearly by Fig. 12. As will be seen, 
it is made up of a piece of templet stock with a head 
1.2 in. long. Across the base of this head portion is 
scribed a line exactly 0.6 in. from the working edge. 
When this is put into the holding fixture for adjustment 
of the device, it is moved until this setting line co- 
incides exactly with the crosshairs in the microscope. 
The micrometer spindle clamp is then adjusted to bring 
the micrometer in correct position with its zero line 
in normal position. 

Inspection gages of this character are of the utmost 
importance in modern manufacture; and to keep them 
up, some regular practice such as the use of checking 
and setting master gages at certain regular intervals 
is almost as important as the original gages themselves. 
There is no question that appreciable wear does appear 
in tools of this kind after some little service; and this 
wear is, as a matter of fact, almost in direct proportion 
to the length of time they are used. Negligible as it 
may be in a short period of time, each week or month 
of service adds to the wear. It is only by the regular 
application of a master gage as described that the effects 
of wear are minimized; in fact it may here be entirely 
disregarded, because of the compensation features due 
to adjustment of the measuring device on the instru- 
ment. 

A FINAL TESTING GAGE 


Fig. 13 illustrates a complete testing fixture for print- 
ing the different type on a slip of paper. This fixture 
corresponds in general construction to the complete 
typewriter itself. 

As will be seen, it is built of a plate corresponding 
to the top plate of the typewriter, and each type bar 
may be slid into its own position at exactly the same 
angle that will be used in the typewriter and while so 
set may be pressed against the paper by means of the 
handle shown at the rear. A pair of regular ribbon 
spools are placed on the fixture, and the regular inked 
ribbon is used, so that the test of the type is under 
practically the same conditions in this respect as when 
assembled in the typewriter. The printing is done 
against a flat surface, and one, two or all three of the 
characters on each type can be printed at the same time. 
This is made possible by the design of the platen, or 
printing bar, as shown in Fig. 14. It consists of a 
steel block adapted to slide in the guide shown at the 
back of the fixture and having raised surfaces as indi- 
cated, to correspond to the full height of the type, as 
at A, or to the top, middle or lowest of the three char- 
acters, as at B. By simply sliding this block along by 
means of the handle at the rear, either of the printing 
surfaces is brought into position to back up the paper 
and ribbon for testing any one or all of three characters 


on the type. 
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This testing device, while very complete and service- 
able for all the type used, finds a most important place 
in testing type ordered by mail by outside customers, 
say where a new style of type is wanted, as it makes it 
possible to test out the complete set of 28 type bars and 
type under the same conditions that exist in the type- 
writer itself. 

It will be noticed that the operating handle and 
plunger, which latter is pressed against the heel of the 
type bar, are carried upon an arm which is centered 
under the center of the fan-shaped top plate and which 
rests upon the back of the circular base. This arm and 
head for the plunger carry another spring plunger with 
a roller that is adapted to engage with the semicircular 
indexing notches cut around the rear of the faceplate 
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FIGS. 12 AND 14 TESTING FIXTURES 


Fig. 12—Master gage for setting micrometer spindle on microscope 
gage Fig. 14—Platen for printing-test fixture 


corresponding in position to the center line of the type 
bars themselves. The handle and plunger are thus in- 
dexed to any position by pulling to the right or left with 
the hand, and instantly take any desired location with 
the plunger on the regular center line. 

The system of testing fixtures and the methods of in- 
spection discussed in connection with the foregoing text 
and illustrations indicate that the type and the type bars 
are pretty thoroughly checked up as to accuracy in char- 
acter and quality of printing at every point. In the pro- 
cess of assembling the complete machine some further 
interesting steps are taken to assure accuracy in the 
work as appearing upon the typewritten sheet. 


Running Keywayed Work in 
the Steadyrest 


By GEORGE RICH 


Regarding Mr. Gabriel’s article on page 404, Vol. 46, 
on keywayed work in the steadyrest of a lathe, I notice 
that he does not explain why his 45-deg. bushing was 
made nor why it was necessary to put the keywayed 
piston in the steadyrest. 

There are many ways in which keywayed shafts can 
be put in a steadyrest, as any first-class lathe hand will 
know. 

A keyed shaft of any kind, running in a steadyrest 
with any kind of a split bushing, will never make a 
true job. There will always be that hack to the tool, 
no matter how minute, every time the keyway in the 
shaft or slot in the bushing leaves each jaw of the 
steadyrest. 

There is only one way I know of to get absolutely 
true work of this kind, and that is to bore a collar or 
sleeve to fit tight on the steadyrest and set the job cen- 
tral. This method gives no trouble and does not require 
an undue amount of time as compared to other methods, 
especially if accuracy is desired. 
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Press for Bending a Number of 
Plates Edgewise 


By JOSEPH R. SHEPPARD 


A concern engaged in the manufacture of automobile 
sideframes required a machine to make an edgewise 
bend on the plates A, Fig. 1, in order to save material 
when cutting out. 

The idea was to take a number of plates from 4 to } 
in. thick, 12 in. wide, forming a pile about 2 in. high, 
and make this edgewise bend before flanging. The 


steel was a low-carbon stock with 30 to 40 points carbon. 
My part of the job was to design the bending press, 
shown in Fig. 2, to do the work. The pile of plates, 
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Key-Slot Milling Fixture for 
Type 80 Fuse 


By DONALD A. BAKER 


The machine about to be described was designed for 
the sole purpose of milling the key slot A in the type 80 


fuse body, shown in Fig. 1. Its cost to build and set 
up was less than $300, and it replaced a machine cost- 
ing urward of $2000. Production averaged about 1200 
per day, good, bad and indifferent, for the old machine 
as against 5000 per day, 99 per cent. good, for the new 
machine. 
Referring to Fig. 2, A is the base of the machine, of 
cast iron; B is the pedestal on which it is mounted; C 
is the work holder, which slides up 
and down on a hollow spindle D. Both 
: of these are of hardened steel, ground 
: and lapped on the working surfaces, 
a special pains being taken to have them 
a nice sliding fit with one another 
when dry, no oil ever being used on 
the sliding surfaces. At E is the pin 
over which the work is located from 
the flash hole in the platform (see B, 
Fig. 1). The stem of the body C fits 
into the bushing F, Fig. 2. This is 
made about 0.002 in. larger than the 
high limit of the stem diameter. It 
should be particularly noticed that the 
bushing F extends down into the hol- 
low spindle D; the purpose of this is 
to prevent any chips from getting in 
between C and D and causing them to 
stick. At G is an adjustable stop that 
controls the depth of the slot. It will 

















ie 
FIG.2 


FIGS. 1 AND 2 


THE EDGEWISE BEND 


heated at the end only, is securely clamped at A, Fig. 2. 
The horizontal ram is brought up against it so that the 
plates are held between the angle plate B and the cross- 
head C, which prevents the plates from buckling or up- 
setting on the upper edge. When making the bend with 
the punch D, the pressure is locked in the horizontal 
cylinder. 





ONE PLATE AND THE PRESS FOR 


be seen that G is well protected from 
any possibility of the chips collecting 
on it and interfering with the accuracy 
of the work. A screw H projects into 
the slot J and limits the upward move- 
ment of the work holder C. This 
work holder is held up by two coiled 
springs carried in spring pockets at 


MAKING 


the side (see K, Fig. 4). At L, Figs. 2 and 4, 
is shown an arm that is screwed and doweled to 
the work holder C. This arm extends out  be- 


tween two hardened-steel blocks M, and screwed to its 
end is a hardened cylinder N. The blocks M are slotted 
so that they can be adjusted. This is to take care of 
the angular relation of the hole B and the slot A, Fig. 1. 
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In Fig. 2 the spindle O of the machine is made of 
hardened steel and runs in scraped cast-iron bearings. 
Sight-feed oil cups are provided for keeping it properly 
lubricated. Also, a very important feature is a ,', slot 
milled at the bottom of both bearings, as shown at P, 
which is filled with felt. This felt should be soft and 
loose rather than of the hard pressed variety. It acts 
as an oil retainer and safeguard, should the operator 
fail for any length of time to keep the sight-feed oiler 
working properly. The cutters, the design of which is 
shown by Fig. 3, are held in a special spring collet Q, 
This is held from turning by a key, not shown, 
End play is taken 


Fig. 2. 
and tightened by the draw rod R. 
up by the nut S, which holds the machine-steel pulley T 
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FIGS. 1 TO4 TYPE 80 FUSE BODY AND MILLING FIXTURE 


(hardened, lapped inside and ground on the two faces) 
against the end bearing. 

The spindle head, which slides on the base A, 
by the bolt V and in proper alignment by a feather on 
the bottom which fits in the upper part of the T-slot. 
Adjustment of the cutter for depth of slot is made by 
the screw X on the outer end of the spindle head. This 
serew has a bearing on the swinging latch Y, which is 
made to swing out of the way, in order to slide the head 
U back on the base A when changing cutters. 

In operation the machine is used as follows: The body, 
stem end down, is placed in the work holder C with the 
left hand, locating it from the hole B, Fig. 1, over the 
pin E, Fig. 2. Next, the ram Z, which carries an equal- 
izing arm (shape shown by dotted lines) is brought 
down by the hand lever a. The continued movement of 
the hand lever overcomes the tension of the springs 
and carries the work down onto the cutter, the depth 
This finishes the piece 


is held 


being determined by the stop G. 
so that bringing the hand lever back to place allows the 
body to be removed and another to be put in place ready 
for machining. 
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The cutter spindle, 14 in. at the large diameter inside 
the bearing, revolves at a speed of 6000 r.p.m. When 
the machine was first being tried out, using ordinary 
machine oil as a lubricant, the bearings after a run of 
10 min. were too hot to bear the hand on, but did not 
heat enough to make the oil smoke, so they were al- 
lowed to run, after provision was made to keep them 
well supplied with oil. At the end of a day’s run on 
production the bearings had cooled down until the 
hands could be kept on them, while after a few days 
the bearings ran comparatively cool. At no time have 
we experienced any trouble or had to shut down on ac- 
count of them. 


Splining the Bolt Slot in 
Military Rifles 
By ELAM WHITNEY 


The cross-section at A shows a splining, or slotting, 
operation that is common to the manufacture of the re- 
ceiver of most military rifles. As the cutters for this 
work are often trouble makers and as the one illustrated 
was developed by experimenting, the writer offers it as 
a tool that will successfully perform the required opera- 
tion. The work in this case is done in a spline miller. 

The holder consists of the round bar B, in which is 
mounted the formed cutter C fed into the work by the 
wedge D. The cutter is located and retained by the pin 
E and the spring plunger F. The shank of D is a slid- 
ing fit in the collar headscrew G and is retained by the 
spring ring H, which snaps into the groove at J. 

The threads on the screw are crossed, being both right 
and left hand, thus providing a simple means of locking 
the right- and left-hand nuts to the screw more posi- 
tively than is usually the case. The wedge D is pre- 
vented from rotating by the pilot screw J. The cutter 
C is formed to the radius of the bolt lug, as seen in the 
illustration at K. 

In operation, B is passed through the bolt hole in the 
receiver and connected to the ram of the machine, and 
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SPLINING TOOL FOR BOLT SLOT IN RIFLES 
the receiver is clamped to the fixture. At this stage 
the cutting edge at C is flush. At the end of the return 
stroke the feed screw is rotated slightly by the ratchet 
feed common to these machines and connected to the 
square head, thus pushing the wedge forward sufficient- 
ly to raise the cutter the amount of the feed for the 
next stroke. 
When the cutter during several strokes has been 
raised enough to form the radius K, the stop nuts are 
in contact with the end of B. This position is shown in 


the illustration. 
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The hole L is provided for the removal of chips as 
well as for the insertion of a pin to remove the cutter. 
The writer would be interested to know of other 
methods of performing this operation, which is one of 
the most difficult in the machining of parts for military 
rifles. 


Setting Tool for Use with 
Milling Cutters 
By A. HANSEN 


The illustration shows a small tool that I have found 
handy for setting milling cutters or lathe tools to cen- 


ter. It is easily made and is used on a combination 
+ square, as shown, 

by putting the 

head on any grad- 

ND WLLL ' on } uation and moving 

\ mimciiae 7 \ the small head to 
ea ULL | YW) half the width of 
the cutter. The 


small head is made 
to slide on the scale 
of the combination 
square in the same 
manner that the 
regular head slides. 
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ns 5 | one side, but the 
Sem” other side tapers at 

= an acute angle 


from the edge of 
the scale to the end 
where it comes to 
a sharp poi nt. 
This facilitates set- 
ting the cutter either in relation to the slots of the 
milling machine, locating points of jigs or fixtures or 
with relation to any convenient finished or unfinished 
parts of the work. 
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THE SETTING 


Safety Guard for Self-Feed Rip-Saw 
By R. A. 


The accompanying illustration shows a safety guard 
that was designed to be used on a self-feed rip-saw. 
These safety guards have been tested out for a con- 
siderable time and have been found very satisfactory. 
They can be installed at very low cost on any ordinary 
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self-feed rip-saw and cost practically nothing for up- 
keep. The frame A and the fingers B are made of cast 
iron, while the fulerum pin C is made of machinery 
steel; these constitute all the necessary parts. 
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In locating the safety guard on the rip-saw when the 
fingers B are in the vertical position, as shown by dotted 
lines, the lips should clear the top of the table by 
about 4 in. The work is fed in the direction of the 
arrow, the fingers B swinging on the fulcrum pin C so 
as to permit the work to pass to the saw. 

The fingers are so designed that they tend to fall 
into the vertical position. Thus, if for any reason the 
saw should push the work away from it, the 
will tighten on the work and prevent the backward 
movement. If the work has passed from under the 
fingers B and they have fallen into the vertical posi- 
tion, as shown by the dotted lines on the illustration, 
before the saw begins pushing the work back, then as 
soon as the backward movement caused by the saw 
brings the work into contact with the fingers B, the 
stop E on the fingers will bear against the stop D on 
the frame A, thereby preventing any further backward 
movement. 


fingers 


Business Men of the United States Call 
Great Patriotic War Convention 


An emergency call has gone forth from the Chamber 
of Commerce of the United States to the business men 
of the country for a national convention to be held at 
Atlantic City, Sept. 17 to 21. The object of this con- 
vention will be to discuss ways and means, and to show 
to the world that American business is solidly united in 
backing the Government. 

The Chamber of Commerce of the United States has 
gone on record as “against profit out of war,” but it 
recognizes the fact that “business is conducted for profit 
and that without profit it cannot exist.” Business men 
are willing to work on another basis so long as they 
can live; but they must have some plan clearly out- 
lined, and the formulation of some such plan will be 
discussed at this meeting. 

Without criticism of them it may be said that Gov- 
ernment officials have been too busy creating armies, 
sending them to the front and furnishing them with 
supplies, to outline a policy along which business may 
proceed. 

The meeting will be addressed by prominent speakers. 
The principal topic of discussion will be the duty that 
business owes the Government in war, and how business 
may render greater service in winning the war. The 
different phases considered will include price control, 
greater efficiency in transportation, protection of our 
forces and those dependent upon them at home, better 
education of the nation on the issues at stake in this 
war, ways and means by which business may readjust 
itself to the new conditions, food conservation, indus- 
trial relation and employment problems, foreign trade, 
and banking and credits in war time. 

Of particular interest will be the question of read- 
justment after the war, course of prices, replacing our 
men in industry after their return, and our new re- 
sponsibilities in international relations. These are all 
questions which are of vital interest to American manu- 
facturers during the present crisis. 

Every live business man who can do so should ar- 
range to attend this convention, that each may gain 
all possible knowledge as to how he can best plan to 
be of greater service to a common cause. 
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The Metric-Equivalent Scheme 


By F. A. HALSEY 
Editor Emeritus, “American Machinist Commissioner, American 
Institute of Weights and Measure 


HE opposition to the metric system has at least 

accomplished one object. The metric party have 

come to realize that the task of changing the set 
of sizes to which all manufactured things are made 
from those shown by the lines on English to those shown 
on metric scales cannot be ignored; and they now pro- 
pose that we do not change them but continue to use 
existing sizes and measure them in millimeters. This 
idea, while not new, has been put forward with increas- 
ing frequency of late, and it has now become the official 
plan of the metric party. 

In a recent newspaper interview the Secretary of the 
American Metric Association said: “Just as our Gov- 
ernment experts have pointed out, whatever is manu- 
factured must be exactly the same size or weight as 
before. It is merely a matter of a new term of expres- 
sion.” 

I pointed out the absurdity of this plan in my 
article “The Anti-Metric Case,” published in the Amer- 
ican Machinist, page 139, Vol. 46, as follows: 

Draftsmen and mechanics will be required to use a set 
of sizes that are not given by the lines on the scales (that 
is, the metric scales) from which they are taken. That is 
to say, instead of taking from the scales the sizes shown by 
their lines, intermediate sizes are to be taken by estimation. 

To make clear the meaning of the proposed plan there 
is nothing like actual cases and, as an illustration, I will 
select, first, standard screw threads, for which I give in 
Table I a few sizes expressed in both the old and the 
“new term of expression.” It is to be noted in explana- 
tion that, the inch being larger than most pitches, we 
commonly express pitches as so many threads per inch, 
whereas, the millimeter being smaller than most pitches, 
metric pitches (in the few cases in which they are used) 
are expressed by giving the number of millimeters be- 
tween threads. This transposition to conform to usage 
has been made in Table I. Can any shop man look at 
that table twice and believe that the “new term of ex- 
pression” will ever be adopted? 

Suppose we are to cut a screw of ten threads per inch, 
the lead screw of the lathe having four threads per inch 
We see at once that the ratio of the change gears is’, 
or 2} to 1. Using the “new term of expression,” the 
TF and the ratio, which is obvious at 
a glance with the English system, requires calculation 
to find with the metric system. Worse yet, whatever 
threads we want, the index plate of the lathe will give 
the required gears for the English pitch, while no lathe 
in the world has an index plate reading for the “new 
term of expression,” gears for all of which must be cal- 
culated. This is the way in which the metric system 
brings about “economy of time in calculations.” 


( 
figures become 


A PRACTICAL EXAMPLE IN GEAR CUTTING 
Next, let us take up gear cutting. Here we have a 
similar difference of practice, which I am not mention- 
ing to discuss, but to point it out. In the English sys- 
tem the diametral pitch is the number of teeth divided 
by the pitch diameter, while in the metric system the 
module is the diameter divided by the number of teeth. 


Making this transposition as before, the “new term of 
expression” for a few diametral pitches is given in 
Table II. 

Charming, aren’t they? In place of the simplest pos- 
sible series of integral numbers we have a set of deci- 
mals which no one can remember, and three decimal 
places are necessary if the results are to be sufficiently 
accurate. Considering calculations again, with the Eng- 
lish system the number of teeth is found by multiplying 
the pitch by the diameter, while with the metric system 
the number of teeth is found by dividing the diameter 
by the module, both fractional in all cases. Taking 
identical examples, we have 


ENGLISH SYSTEM METRIC SYSTEM 
8 pitch X 6}-in. diameter = 52 teeth 165.1 mm. diameter 
~ 52 teeth 
3.175 module 


To appreciate the point, the reader should make the 
actual division with pencil and paper. With both pro- 
cedures the result is identically the same gear, and again 
we see how the adoption of the metric system will lead 
to “economy of time in calculations.” 

It is not, however, necessary to resort to argument. 
Why do not the metric party do as I have done—consult 
the practice of so-called metric countries? During the 
fifteen years in which I have been engaged on this sub- 
ject, I have investigated the practice of weights and 
measures in substantially every civilized country on 
earth, and it is a simple fact that to whatever extent the 
metric system has been adopted, to that extent the sizes 
to which manufactured things are made have been 
changed; to whatever extent old sizes are used, old units 
are used in making them. Before the war, the receipt 
of German construction drawings was a common thing 
in the office of the American Machinist, and in those 
drawings English screw threads were always given in 
English inches for diameter and pitch. 

Does some confirmed metricite rise up and tell us that 
he has been in a shop where he has seen this “new term 
of expression” used? Then, I reply that I have been in 
circuses where I have seen men walk on tight ropes, and 
others stand on their heads, but I never heard those 
practices recommended as improvements on more usual 
methods. Like the feats of an acrobat, the use of the 
“new term of expression” is a physical possibility to 
those having sufficient determination, but only those who 
are determined to use the metric system, regardless of 
common sense, will ever use it. 

But, does the metric party mean what they say when 
they tell us that the adoption of the metric system does 
not involve a change of sizes? They do not. Present 
these tables of equivalent expressions to any one of 
them, and he will reply, as they have done over and over 
again: “But these expressions will be used during the 


transition period only. Once we have fully adopted the ~ 


metric system, they will disappear.” 

This is the small circle in which they travel: When 
we show them that the change of sizes is impossible, 
they tell us we will not change them but use millimeter 
equivalents. When we show them that the millimeter 
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equivalents are hopeless, they tell us we will not use 
them but change the sizes. The attempt to reason with 
such people is hopeless. ° 
The metric-equivalent scheme is nothing but a pre- 
text for getting us into tne metric mire. The metric 
TABLE I. THE METRIC-EQUIVALENT SCHEME APPLIED TO 


SCREW THREADS 

English Dimensions Metric Equivalents 
Diameter, Pitch Threads Diameter Pitch 
In per In Mm Mm 
} 20 6.35 1.27 
j 16 9 53 1 59 
} 13 12.7 1% 
5 11 15. 88 2 31 
3 10 19.05 2 54 
i 9 22 23 2.82 
! 8 25 4 3 17 
Ii 7 31.75 3 63 
i} 6 38 1 4 23 
1} 5 44 45 5 08 
2 4} 50 8 5 64 


party should not be allowed to squirm out of it, but they 
should be held to it, for they have now made it their 
official plan. They have acknowledged our disclosures 
one after another, and have now retreated to this, which 
is their last ditch and the shallowest of all. 

But will the metric party reply to this showing of 
their ignorance of shop measurements? I wot not, for 


rABLE U THE METRIC-EQUIVALENT SCHEMI APPLIED TO 
GEAR TEETH 

English Metrix 
Diametral Pitch Equivalent Module 

4 6 350 

5 > 080 

6 4 233 

7 3 628 

8 3.175 

9 2.822 

10 2.540 

1 2 309 

2 2.117 


that is not their way. Their way is to ignore all such 
demonstrations and lie low, oniy to smilingly reappear 
later with the old threadbare claims that have been de- 
molished again and again. 


The Time for Real Co-operation 


This is the time for great forbearance, in the shop 
as well as out of it, and particularly in so far as it is 
likely to affect the production of our much needed muni- 
tions and other supplies. The tension of the times af- 
fects us all to some extent, even though we be not 
directly in the war zone or in the war atmosphere, and 
it is but natural that nerves are strung a little higher 
than usual. 

For this very reason, we must realize that the other 
fellow is also under the same strain and remember 
that we probably annoy him as much as he does us. 
But the main thing to remember is that no personal 
feelings must be allowed to interfere in any way with 
the production of needed material—and that means 
about everything of a useful nature. Codéperation is 
needed as never before, and all must work together for 
the common good regardless of personal feelings or the 
desire to make records for one particular department. 
The total output is what counts, not the work of a single 
division of the shop. 

This is not the time to stand on ceremony as to mat- 
ters concerning personal pride or precedent. It is not 
the time to “let George do it’”—there has been too much 
of that in the past—it is the time to do it yourself, to 
feel your own individual responsibility as never before. 

When an order comes into the shop which seems to 
take away a little of your authority or personal glory, 
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get busy on the order and find out about the other later. 
Remember, the manager is also keyed up beyond the 
normal nerve line, and he probably had no intention of 
offending you in any way. His sole thought was doubt- 
less to get out the order and safeguard quality. 

This is not the time to carry chips on your shoulder 
or to be looking for trouble. There is plenty of it with- 
out looking. gut it is the that 
stands in the way of production; the time to prevent 
the possibility of personal differences which will reduce 
the output or the quality; the time to forget the per- 
sonal pride or preference which may delay the game. 


time to see nothing 


The Man Who Does Things 


By CHARLES M. HORTON 


There’s a call gone out to you, too, 
You men in overalls, 

Who can twist a nut or drive a pin— 
The mightiest of calls. 

A call to the man of mechanics, 
To the man of the bench and tool, 

A call to the Man Who Does Things 
With his eye and a bit of rule. 

A call to the man on engines, 
From base to compression cup, 

A call to the man who can set a valve, 
To the man who can crank her up. 


To the man who can pour out babbitt, 
To the man who can weld a joint, 

To the man who can head up a rivet, 
To the man who can grind a point. 


To the man who can cut a gear tooth, 
To the man who can chip a lug, 

To the man who can face a pipe flange, 
To the man who can sink a plug. 


To the man who can chuck a casting, 
To the man who can chase a thread, 
To the man who can run a planer, 
And set one up on its bed. 
There’s a call gone out—a call, men! 
A call from the Boss on High, 
For men who can serve behind the men 
Who fight in the fields—and die. 
A call to the man of mechanics, 
A call that is strident and true, 
A call to the Man Who Does Things, 
A call from the nation to you. 


British Metal Imports 
Imports of metals other than iron and steel in Great 
Britain for the five months ended May 31 are reported 
as follows, in gross tons: 


1916 1917 Changes 

Copper, metal 48,250 38,460 dD 9,790 
Copper matte ind precipitate 17,727 10,404 D 7,323 
Total copper 57,114 43,662 D. 13,452 

Tin 15,172 12,847 D. 2,325 
Lead 76,378 50,715 D. 25,663 
Zine 16,665 26,095 I. 10,030 


Zine is the only metal showing an increase this year. 
There were decreases of 23.6°. in copper, 18.6% in 
tin and 33.6% in lead; an increase of 60.3° % in zine. 
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Mott Sand Blast Machine 


The machine here shown is equipped with a separate 
sand blast machine for each barrel. The abrasive ma- 
terial is elevated mechanically by a belt and bucket 
elevator and passed through a mechanically operated 
This apparatus is claimed to be much superior 
described in the Amer- 


screen. 
to the older-model equipment, 

















MOTT DOUBLE-BARREL SAND BLAST MACHINE 
ican Machinist, Vol. 42, p. 1015, especially where a 
large amount of dirt is to be removed from the cast- 
ings. 

The Mott Sand Blast Manufacturing Co., Inc., of 
Brooklyn, N. Y., and Chicago, Ill., makes these machines 
in various sizes to meet the requirements of the large 


or small user. 


Berggren & Pearson Universal Drill Jig 

The universal drill jig illustrated is being marketed 
by the Berggren & Pearson Machine Co., Inc., 221-227 
Canal St., New York City. It has been designed for the 
purpose of providing a jig that could be quickly and 
easily adjusted to various sizes and types of work com- 
ing within its range. 

The device consists of a baseplate and two uprights 
that are machined with a number of T-slots, by means 
of which the bushing bars and stops for holding the 
parts to be machined are fastened. The bushing bars 
have a long slot in the middle in order to allow consider- 
able adjustment and have a slot and screw at the end, 


by means of which the bushings may be locked firmly 
in place. One of the uprights has a detachable exten- 
sion arm carrying a spur gear that meshes with a 
rack secured to the base. This feature not only allows 
small movements of the upright to be made, but permits 
the jig to be opened and closed quickly when this is 
necessary for the insertion and removal of the work. 
Drill bushings are hardened and ground to size and 
are furnished regularly in sizes of from 4 to 14 in. in 
diameter, but special sizes are made to order. Each 
jig is supplied with four bushing bars and eight bush- 

















UNIVERSAL DRILL JIG 


ings, the size of which may be selected by the customer. 
Spacing plates are furnished as an extra where par- 
ticularly fine adjustments are necessary. The device is 
manufactured in five sizes, the largest of which will 
hold work up to 16 in. long between the jaws and 8 in. 
thick, it being possible to drill work of any length. 


Gits Brothers Oil Cups 


The Gits Brothers Manufacturing Co., 553-555 West 
Monroe St., Chicago, Ill, is now manufacturing a line 
of oil cups, some of which are shown in the illustration. 
In the manufacture of these cups all parts are brazed 
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VARIOUS TYPES OF CUPS 
together, the advantage claimed being that the cups 
are as strong as cast cups, but can be manufactured and 
sold for a price considerably lower than the latter. They 
are made in a variety of shapes and sizes with shanks 
for a taper drive fit, pipe thread or straight thread. 
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Fourteen-Inch Drilling Machine 


The W. W. Machine Works, Chicago, is manufactur- 
ing a 14-in. upright drilling machine especially designed 
to handle small and medium-sized work. The machine 
will drill to the center of a 
15-in. circle, the spindle be- 
ing equipped with a No. 2 
Morse taper hole which will 
allow drills to be accommo- 
dated up to } in. in diameter. 
The base is provided with 
ribs on the inside and is 
large and heavy. The sta- 
tionary head is cast integral 
with the column. The spin- 
dle is provided with a ball 
thrust bearing on the lower 
end to take up pressure when 
drilling. The spindle driving 
gear is fitted with a double- 
headed key of large size 
sliding in the splineway of 
the spindle. The gear has a 
hub 3 in. long, running on 
a fianged bronze bushing. 
The height from the floor to 
the top of the cone pulley is 
68 in., while the floor space covered is 20x30 in. The 
countershaft is mounted on the rear of the base and 
runs at 400 r.p.m. The belt shifter which is mounted 
on this countershaft is operated by a foot lever at the 
left of the machine. 























UPRIGHT 14-IN. DRILL- 
ING MACHINE 


Russ Forged Twist Drill 


The Russ Forged Drill Co., Cleveland, Ohio, is now 
manufacturing a line of forged twist drills. These are 


ee 
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RUSS FORGED TWIST 


made in a variety of styles and sizes and are sold under 
the trade name of “Drill-Far.” 


“Resistal’”’ Goggles 
Strauss & Buegeleisen, 37 Warren St., New York City, 


are now marketing a line of goggles known by the 
trade name of “Resistal.” The eyepieces of these gog- 












































CROSS-SECTION OF “RESISTAL” LENS 


FIG. 1 


gles are made up of two layers of glass, between which 
is placed a layer of celluloid, all three being cemented 
together. 

It is claimed that this combination produces a lens 
which is not easily broken and from which splinters will 
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not fly in case it is struck hard enough to cause crack- 
ing. Lenses are made either flat or curved and either 
clear or colored. The firm will also supply the lenses in 

















FIG. 2. ONE STYLE OF GOGGLES 
various forms for special purposes. Fig. 1 shows the 
cross-section of the lens, while Fig. 2 shows one style 


of the goggles. 


Grand Rapids No. 1 Universal Grinder 


The universal grinder illustrated has just been put 
on the market by the Grand Rapids Grinding Machine 
Co., Grand Rapids, Mich. This machine, which is 
called No. 1, is a companion machine to the No. 2 shown 
on page 570, Vol. 46. 

The table swivels through full 360 deg. on the subtable 
and is provided with a graduated scale reading to ,\, in. 




















GRAND RAPIDS NO. 1 UNIVERSAL GRINDER 


taper per foot of length. The knee carrying the saddle, 
table and subtable swivels entirely around the main 
column. Transverse and elevating movements are ac- 
complished by means of acme thread screws operating 
in bronze nuts, graduated dials indicating movements to 
0.001 in. The spindle is of hammered crucible steel 
and runs in self-oiling bronze bearings that may be 
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adjusted for either radial or end wear. A bronze bush- 
ing is also used on the loose pulley. 

The column, spindles and other parts are ground to 
size; and the machine is regularly supplied with a chuck, 
universal vise, internal-grinding attachments and a 
complete set of wrenches, dogs, grinding wheels, etc. 
The saddle, table, subtable, headstock and tailstock and 
all attachments are duplicates of those used on the No. 


2 machine. 


Hy-Grade Gasoline Engine 
Cylinder Grinder 


To provide a machine for grinding engine cylinders, 
the Hy-Grade Machine Co., 5606 Curtis Ave., Cleveland, 
Ohio, is now marketing the grinder illustrated. The 
upright frame and lower surface of the table are cast 
integral, and the vertical ways and bottom surface are 
scraped to insure proper alignment. The cylinder block 
is mounted on a plate that may be moved to bring the 




















CYLINDER GRINDER 


Height, 6 ft travel of spindle head, 22 in length of grinding 
spindle, 16 in ize of movable plate for supporting work, 16 x 
2 x 23 in working space under machine, 18 x 22 in floor 
space, 28 x ~ inches 


different bores into proper position, the ways on which 
this plate moves extending the full length of the ma- 
chine. 

A movable head carries the spindle, which is driven 
by a belt extending back through the ways. The spin- 
dle is traversed by a screw driven through bevel gears 
and a clutch that is operated by adjustable stops. Ec- 
centricity of the head is controlled by a worm or screw 
fitted with a graduated dial. The spindle head is equip- 
ped with adjustable bronze bearings, while the spindle 
is carried on double-row ball and adjustable bronze bear- 
ings that are provided with oil retainers. These re- 


tainers prevent the oil from working out and collecting 
and carrving the grinding dust to the bearings. 
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Universal Electric Drills and Grinders 


The illustrations show two new electric portable tools 
that are the product of the Universal Electric Co., 9 
Oliver St., Newark, N. J. In Fig. 1 is seen an electric 
breast drill that is manufactured in 2-, 3- and j-in. 

















FIG. 1. ELECTRIC PRESS DRILL 

sizes, the two latter being made in both single- and 
two-speed types. The weight of the machines has been 
kept as low as possible by making parts of Acieral 
metal when feasible. The two smaller sizes are equipped 

















FIG PORTABLE ELECTRIC GRINDER 
with Jacobs drill chucks, while the larger size is pro- 
vided with a quick-release Morse taper socket. 

Fig. 2 shows the motor-driven surface grinder, which 
is a }-hp. machine with a speed of 3575 r.p.m. The 
motor bearings are of the SKF ball type, while the 
wheel bearing is of bronze, adjustable for wear. The 


grinding wheel measures 6 x } in. and is protected by a 
guard. 


Acieral metal is used in this machine also, and 
the weight of the complete grinder is 31 Ib. The switch 
is placed in a convenient manner so that it may be 
operated by the thumb without letting go of the handle. 


Triumph Motor-Driven Radial 
Drilling Machine 


The motor-driven radial drilling machine illustrated 
is one of the latest to make its appearance on the mar- 
ket. As will be seen, the motor is mounted directly on 
the rear of the arm and drives the shaft direct. The 
motor gives 21 speeds in either direction, and the con- 
trol is located on the spindle head within easy reach of 
the operator. ; 

The column is made in two sections, the outer sleeve 
moving about the inner portion, which is attached to 
the base. Both ends of the outer sleeve are provided 
with roller bearings to insure ease of operation. Two 
push buttons on the spindle head serve to operate the 
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raising and lowering mechanism for the arm, an auto- 
matic mechanism being provided which disengages the 
elevating mechanism before the limit of travel has been 
reached in either direction. Three gibs support the 
spindle head on the arm, and power-driven rapid tra- 
verse is one of the features. The spindle is of high- 
carbon crucible steel and runs in phosphor-bronze bear- 
ings, the thrust being taken by a ball bearing. The 
rack is inlaid in the sleeve. A worm and wormwheel 
drive is used, and an oil bath furnishes lubrication. 
Another feature of the machine is that when a pre- 
determined depth has been reached the feed is auto- 
matically thrown out and the spindle is returned to the 
upper position. The three-speed gear box is mounted 
in front of the motor. All gears are of steel submerged 
in an oil bath and are idle when the normal running 
speed is being used. Four feeds are provided. The base 
is ribbed throughout and has an oil gutter around the 

















TRIUMPH 6-FT. RADIAL DRILLING MACHINE 


Height of base, 9 in size of base-working surface, 4 ft. by 
6 ft. 8 in.; vertical adjustment of arm, 4 ft.; travel of head, 4 ft 
2 in.; minimum distance spindle to base, 84 in maximum dis- 
tance spindle to base, 6 ft. 2 in.; minimum distance column to 
spindle, 24 in.; diameter of column, 18 in.:; height, 10 ft. 4 in. 
motor horsepower, 5; spindle speeds, twenty-one, 15 to 260 r.p.m 
vertical spindle traverse, 194 in.: weight, 16,500 Ib feeds, four, 


6, 9, 15 and 24 thousandths pet revolution 


edge to prevent the waste of cutting compound. A lubri- 
cant-circilation system is provided as an extra. The 
Triumph Machine Tool Co., 1276 East 55th St., Cleve- 
land, Ohio, is the manufacturer. 


Bicknell- Thomas Tapping Attachment 


The illustration shows a reversing tapping attach- 
ment that is made for the drilling machine and is now 
being marketed by the Bicknell-Thomas Co., Greenfield, 
Mass. It is built in two styles, positive and friction 
drive. The friction mechanism is automatically ad- 
justed by the amount of pressure that the operator puts 
on the drill spindle while tapping, thus making a very 
sensitive drive. 

The attachment shown is equipped with a plain chuck, 
but the positive-driven attachment may be equipped 
with a friction chuck if so desired. The friction-drive 
device is built in one size for work with taps from .;, to 
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t in. in diameter and is made with either a No. 1 ora 
No. 2 Morse taper shank. The positive-driven attach- 
ment is built in two sizes, with capacities of from 
' to 2 in. and », to j in., the former being supplied 


16 16 

















SICKNELL-THOMAS TAPPING ATTACHMENT 
with either a No. 1 or a No. 2 Morse taper shank, while 
the latter may be had with a No. 3 or a No. 4 taper 
shank. 


Concave Turning Lathe 


The lathe shown in the illustration is made by the 
Luster-Jordan Co., Franklin Ave. and Washington St., 
Norristown, Penn., being designed especially for turn- 
ing the inside of air-flask heads for torpedoes. It may 
also be used for other concave turning work. 

A special form of tool-feeding attachment is neces- 
sary on account of the fact that the curve of the inside 

















CONCAVE TURNING LATHE 
surface is not the same at all points, there being from 
two to five distinct curves. For turning some curves it 
has been necessary to connect the toolpost screw with 
the carriage feed, so that one feed is thrown out and the 
other is thrown in without interrupting. This has been 
accomplished by splitting the screw operating the tool- 
post and connecting with the clutch on the carriage 
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Hotel Powhatan, Washington, D. C., Aug. 25, 1917— 
The huge airplane appropriation has been made avail- 
able, and contracts have been placed for training ma- 
chines in large quantities; airplane engines of well- 
known types are either being manufactured or shops 
are preparing to manufacture them in large numbers. 
Such concerns as the Nordyke & Marmon Co., of In- 
dianapolis, are getting ready to build a thousand en- 
gines, and with their experience in high-grade gaso- 
line-engine work, there is no question as to quality of 
product. 

All this is very gratifying; but when we realize how 
many parts there are to the modern airplane, the mul- 
titude of turnbuckles, struts and fuselage fittings and 
similar parts, and know the crude methods used by most 
builders of airplanes because of the small quantities 
previously made, we begin to wonder if all the available 
plants are being utilized in this work. There is a 
tendency in some quarters, not necessarily in Washing- 
ton by any means, to act on the assumption that cost 
is not to be considered in any of this emergency produc- 
tion. But while we all agree that the actual dollars 
and cents spent matter very little as compared with 
ending the war quickly, we must remember that cost 
is largely a matter of time required for the work, and 
that if we can reduce the cost we also reduce the time 
required to turn out the product. 

This is particularly true of airplane fittings, which 
are now being cut out, shaped up and fitted by hand 
when they could be done by machine in much less time 
and at much less cost. If the number of pieces is small, 
cast-iron dies can be used for bending to shape just as 
successfully as they are used for drop-forging in many 
places. One particular fitting that I have in mind is 
said to cost $37 each by hand methods. It ought to 
be made for not over $2.50 by using even cast-iron dies 
for bending. This method would also increase the out- 
put, which should appeal to those who do not seem to 
count cost in any particular. 


FAILURE To USE STANDARD PRODUCTS 


There is also another point that seems to be entirely 
overlooked by some of the men responsible for ordering, 
or specifying, the materials wanted. This is the fact 
that every change from the regular product of a manu- 
facturer means delay in getting out the material and 
an added cost that may seem all out of proportion to 
the changes made. In too many cases, the men who do 


the specifying seem to have no conception of the manu- 
facturing problem and do not realize how much even a 
No 


small change upsets the manufacturing schedule. 





machine manufacturer, for example, who wanted a lot 
of monkey wrenches in a hurry, would think of asking 
the maker to change the shape of the handle a trifle to 
conform with his particular notion of what a handle 
should be. Even if this particular shape of handle 
should be better, should have been carefully and scien- 
tifically measured from a plaster cast of someone’s 
hand, he knows that the regular handle will do the work, 
that the average man who uses it will never know the 
difference and, most of all, that to make the special 
shape of handle will require new fixtures and tools, will 
delay deliveries and add materially to the cost. 

This is not a specific instance, but is typical of a num- 
ber of orders which are being placed or on which manu- 
facturers of standard instruments are being asked to 
bid. Until those who place orders learn to accept stand- 
ard instruments and equipment that will work satis- 
factorily, even if not ideal in all respects, there is 
bound to be disappointment in deliveries, and prices 
are sure to be much higher than necessary. 

Coupled with this feature is the ever present ques- 
tion of inspection—a question that bothers even ex- 
perienced manufacturers and that is doubly troublesome 
when the inspector is a man who knows little or nothing 
of the product, but who has to be guided by a set of 
rules laid down by someone else equally ignorant of the 
actual requirements necessary to secure proper func- 
tioning. Probably nothing adds more to both delay 
and cost than arbitrary and unnecessary rigidity in in- 
spection. The main difficulty is so to draw specifica- 
tions and so to inspect that essentials shall be care- 
fully watched and nonessentials shall be inspected only 
in accordance with their bearing on the piece as a whole. 
No one who is not utterly unscrupulous wants an in- 
spector to pass anything that will not function per- 
fectly, anything that can possibly cost the life of a 
soldier or in any way affect or delay the final victory. 
But it is just as disastrous to delay production by re- 
jecting parts that will perform their work perfectly, 
even if they do not appear absolutely perfect in non- 
essential particulars. There have been many cases 
where rifles and other munitions have been rejected— 
when they were badly needed across the water—because 
of defects which did not and could not affect their work- 
ing in any way. 

Contracts are being let for ship accessories, such as 
compasses and other instruments. Here again the ques- 
tion of deliveries is all important. On this account the 
matter of price is not being considered as the sole de- 
ciding factor, but rather the date of delivery coupled 
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with the reputation of the builder and his habits in 
meeting delivery dates. These instrument contracts run 
into more money than one not familiar with the in- 
struments would imagine. They are required both for 
the new naval vessels, which count up to larger numbers 
than we might think, and also for the new commercial 
fleet that is building in various parts of the country. 
Firms who can supply anything for vessels of either 
type should get themselves on record to this effect. 
Then, whether they are called upon or not, they will 
know that they have done their part and cannot be 
blamed in any way. 


EXEMPTIONS OF MEN 


The exemption of men in vital industries is a real 
problem, even where extreme intelligence is displayed 
by the exemption board, which is not always the case. 
Not that all men can be exempted in any industry, as 
some of the places in any shop can be filled by men be- 
yond the military age or by women; but in some cases, 
one in particular being an industry that is vital to the 
building of airplane engines, there should be some defi- 
nite assurance as to the men really necessary being ex- 
empted. But do not imagine that exemption boards 
have an easy time. I recently heard of a case where 
an employer asked for the exemption of an unskilled 
man who had been in his employ only 17 days. 

In many cases men who were really needed in indus- 
try have enlisted so as to be able to choose the branch 
of service they desired rather than be drafted later— 
men who would have been of greater value in industry 
than in the ranks, but who get no assurance from any 
source that they would be exempted. In such cases it 
would seem possible for closer codperation between the 
military and the Government branches responsible for 
the production of vital supplies. We should surely be 
able to profit by the mistakes of our allies, who are 
vainly regretting the loss of many skilled mechanics in 
the early days of the war. 


BALLING UP THE INSPECTION OF GAGES 


It will be remembered that the Bureau of Standards 
was selected to be the central headquarters for the in- 
spection of munition gages and secured the necessary 
appropriation from Congress to carry on this work, be- 
ing aided by the War Department in so doing. Prep- 
arations were duly made, many instruments installed 
and’a force organized to handle the work. But the gages 
do not come in to be measured. This would indicate 
either that they are not being made or that they are 
being sent elsewhere to be inspected and passed. As a 
matter of fact, the latter is exactly what is happening, 
and an attempt is evidently being made to establish 
an inspection headquarters at the Frankford arsenal 
either in addition to or in place of the one in Wash- 
ington. 

This is only one of the many samples of duplication 
of effort which are to be found in bureaucratic circles 
at present and for which no special individual is to be 
blamed. It is rather the result of the system that has 
grown up undisturbed in times of peace, when no one 
had much occasion to pay any attention to it. The only 
consolation is that it is at least no worse than that 
which exists, or which did exist at the beginning of 
the war, in other countries. Great Britain has cleaned 
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house to large extent and is now purchasing and manu- 
facturing war supplies from a centralized bureau and 
on a business basis, this being done by men who know 
a particular job by virtue of actual business training 
rather than by accident of seniority in service. 

As examples of the duplication, it is only necessary 
to see what has happened in the matter of rifles and 
of artillery. Each of these is placed in charge of a 
separate officer, presumably chosen for his knowledge 
in his particular field, which is of course perfectly right 
and proper. But instead of creating a central gaging 
and inspection board for all munitions, each branch be- 
gins to build up its own organization, each working in 
its own way and taking no heed of the work or methods 
of the other. Comment as to the wisdom of such a 
course is unnecessary. 

Suppose any large plant making a number of differ- 
ent articles had a separate gaging department and in- 
spection force for each branch of the work. Different 
types of fixtures and gages would be used, and the num- 
ber of men necessary would be very much larger than if 
this work were all combined into one department. No 
business man would think of running separate depart- 
ments in cases of this kind. It is matters of such nature 
which cannot fail to impress every thoughtful man who 
appreciates the necessity of rapid and efficient produc- 
tion in the present crisis, with the necessity of placing 
all matters of production in the hands of engineers and 
managers who are especially trained in this line, as only 
in this way can we hope to attain the mark we have 
set for ourselves. To quote Frank A. Scott, head of the 
new War Munitions Board, in a recent interview in the 
Philadelphia Public Ledger: 

Only a part of modern war is fought on the battlefield 
An important part is fougit in the mines and workshops; 
in the harvest fields and shipyards. Efficiency and economy 
in producing and distributing the Government’s require- 
ments are as necessary to success as courage and intelli- 
gence in battle. The slacker at home is as contemptible a 
figure as the coward in the presence of the enemy. The 
luxuries of peace must give way to the necessities of war. 

We must standardize, economize and then produce, pro- 
duce, produce. This country has the three great necessi- 
ties for making modern war—men, metal and machinery. 
We must make them all available now. Until we can claim 
the victory, “Speed” must be our watchword. 

Artillery, ammunition, aircraft manufactured today may 
save the lives of countless American soldiers. If we love 
our country, if we love our sons, now is our chance to 
express it In action. Days saved now in the production of 
war needs wil! mean lives saved hereafter when our troops 
take the field. Profit making must now yield to patriotism; 
extravagance to economy; selfishness to service. We must 
now apply to war needs all those vast material and human 
resources which have made possible the notable achieve- 
ments of our country in time of peace. War and its sac- 
rifices may be made to yield us a more efficient and a nobler 
national life. 

The appeal for service as against selfishness is just 
as important now as that profit making must yield to 
patriotism. The sinking of desire to maintain personal 
prestige at the cost of efficiency is much needed at this 
particular time. 


PROSPECTS OF THE NEW SHIPS 


The prospect of securing ships according to the more 
rational schedules laid down seems to be reassuring. 
While none of the new fleet is yet actually in commis- 
sion, the hulls and machinery are progressing satisfac- 
torily; and there is every indication that there will be 
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In fact, more equip- 
be utilized as 


no delay in furnishing equipment. 
ment some lines than 
yet. 

The inspection methods followed in selecting timber 
allow the use of pieces which, while perfectly good for 
this work, might easily be rejected by arbitrary in- 
spection rules. With the various curved shapes, it fre- 
quently happens that a defect in one part of a large 
piece will be cut away when it comes to shaping. Such 
pieces are passed when the templets or drawing show 
clearly that the defect will be entirely cut away in saw- 
ing to shape, and a great waste is saved in this way. 

Chronometers present quite a problem. As I have 
pointed out previously, almost none are made in this 
country which pass a satisfactory test at the Naval 
Observatory. Many chronometers will probably come 
from England; but in case of high-grade 
watches will be used, so that there will be no delay from 


is offered in can 


necessity 


that score. 

Perhaps the most hopeful sign of the times is that 
we are learning, to some extent at least, the necessity 
and value of coéperation. This is shown in connection 
with supplying cars to railways that need them most in 
order to haul either troops or supplies. It also elim- 
inates to a large extent the duplication of train service, 
which was an obvious inefficiency of the competitive 
idea. The War Industries Board reports that it has 
greatly increased the possibilities of securing both ar- 
tillery and field guns in large quantities at an early date, 
which is indeed good news. This very evidently means 
that the men in charge of these guns have been able 
to decide what they wanted much more rapidly than 
has been the case with the rifle. They probably have 
had practical experience enough to realize that perfec- 
tion is unattainable, and they avoid letting nonessen- 
tials delay the output week after week. 


THE AVIATION SITUATION 


Three of the large training fields for aviators are 
already in operation, although not with a full equipment 
of machines. These are, however, being shipped direct 
from the factories, which are increasing production in 
almost every case. Then, too, some of our boys are 
being trained on the Canadian fields by a reciprocal! ar- 
rangement by which the Canadian students will train 
or our Southern fields when the weather at Camp 
Borden, Deseronto and Toronto becomes too cold for 
comfort in teaching the young birdmen the many duties 
of the army aviator. It is difficult to realize that prac- 
tically aJl the daring feats we read of are accomplished 
by men under 25 years of age, yet this is the case. 

The aviation program is perhaps the most hopeful of 
any, and presumably because it is in charge of men who 
are thoroughly trained in manufacturing by modern 
methods and in large quantities. The only fly in this 
yintment seems to be the delay in securing instruments 
that were countermanded after being originally or- 
dered to go with the machines. This is not vital, how- 
ever, of the annoyances that 
seem to be entirely without excuse. 

We are already building European models of aircraft 
engines which have proved particularly successful, as 
well as some of our own, and the new standardized 
“Liberty” engine has been developed in record time. 
In addition to this, we are receiving the benefit of the 


but is one unnecessary 
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studies of a mission of technical experts who have been 
in Europe for several weeks gathering information otf 
various kinds for the use of both the Government and 
the various manufacturers of aircraft and aircraft 
parts. 

It is also stated that the Committee of Supplies, un- 
der Julius Rosenwald, who should certainly understand 
buying in large quantities, has done splendid work in 
advising the Government department responsible for 
clothing and similar supplies, on how to adapt itself to 
commercial conditions so that clothing manufacturers 
who did not specialize in uniforms could utilize their 
plants in this work. This is another case of accepting 
commercial standards instead of demanding special 
models and specifications when it is not necessary to 
do so. FRED H. COLVIN. 


Activities of the Engineering Council 


Subsequent to the organization meeting held on June 
27, 1917, the Engineering Council has held two other 
meetings, one on July 13 and the other on July 26. It 
has considered many matters of interest to engineers in 
general. 

There have been appointed the following standing 
committees: (1) On public affairs, C. W. Baker, G. F. 
Swain, S. J. Jennings and E. W. Rice, Jr.; (2) on rules, 
J. P. Channing, Clemens Herschel, N. A. Carle and D. S. 
Jacobus; (3) on finance, B. B. Thayer, I. E. Moultrop, 
Calvert Townley and Alex. C. Humphreys. 

Many matters coming before the council, both from 
the several founder societies and from the council’s pre- 
decessor, the Joint Conference Committee of National 
Engineering Societies, have been considered and referred 
to appropriate standing committees for investigation 
and report. 

The council has also created a War Inventions Com- 
mittee, comprising H. W. Buck, A. M. Greene, Jr., and 
E. B. Kirkby, to codperate with the Naval Advisory 
Board and other departments at Washington, if desired, 
in the promulgation to engineers of war problems now 
before the Government and for which there are oppor- 
tunities for solution by means of inventions. It also 
created a committee consisting of George J. Foran, E. B. 
Sturgis, A. S. McAllister and A. D. Flinn, which is to 
collect and compile such information regarding en- 
gineers of the country as will enable the committee to 
codperate with the different departments of the Federal 
Government on request and to assist in supplying the 
Government’s need for engineering services. 


Iron-Ore Shipments 


Shipments of iron ore from Lake Superior in June 
were 9,639,991 tons, an increase of 132,415 tons over 
last year. For the season to July 1 shipments were, in 


gross tons: 


Port 1916 1917 Decreas 
Escanaba 2,602,824 2,205,297 397,527 
Marquette 1,154,140 625,949 528,191 
Ashland 2,204, 263 1,909, 268 294,995 
“ uperior.. 3,878,915 3,526,082 352,833 
Duluth... 6,325,990 5,128,894 1,197,096 
i'wo Harbo 3,449,435 2,739,645 709,790 

Total 19,615,567 16,135,135 3,480,432 


The decrease this year was due to the late opening 
of navigation on the Lakes. 
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GRINDING AND BUFFING aa REFERENCE TABLE FOR 
STAND (JOHNSON) —< ™ MECHANICS joni ~ cade 
United States Electrical Man- ; Lufkin Rule Co., Saginaw ( : | ( 
ufacturing Co., Los Angeles, j Mich. ) ae Gene fice ; YaPorus | 
Calif. ' 
i , 
i 
“American Machinist, Aug. 23 | 
! 1917 } 
“American Machinist,” Aug. 23, On one side are given ma- 
1917 | chine-screw tap sizes, each fol | 
Height to center of spindle, | lowed by the tap-drill size num- | , 
38 in.; length of spindle over ber, its decimal equivalent, the 
all, No. 1 frame, 24 in.: No. 2 body-drill size number and its 
frame, 25 in.; diameter of arbor decimal equivalent. On the r 
at wheels, } in.; guards for , Verse side are the decimal equis 
wheels, 10 x 14 in.; maximum | alents Soe 
floor space, 14 x 18 in. Has one-, and at the lower end is an ine 
two- or three-phase alternating- ; Sraduated in sixty-fourths A | 
current motors, as ordered, and ! hole tase provided at the a | 
runs 1809 and 3600 revolutions ee ee ene ee | ery 
per minute hung up Is made of flexible | ‘ } 
steel and measures 1 Bs | 
inches | 
| 3 
DRILLING ATTACHMENT, CRANE, TRAVELING 
OFFSET Champion Crane Co., Clev 
H. E. Harris Engineering Co., land, Ohio 
Bridgeport, Conn - — 
American Machinist Aug 
1917 
American Mac hinist, Aug. 23 These cranes wre designed 
1917 with a view of acce bility ind 
Designed for drilling and interchangeabilitys ind are pro | 
milling operations where the vided witt i safety device t 
use of an ordinary drilling ma- prevent overhoisting All shaft 
chine is impossible It is used ing is of forged steel, and the 
especially for drilling, facing or rears are cut fron } point car- 
counterboring operations. Bight bon steel. The hook swivels or 
sizes regularly manufactured chrome-nickel steel ball \ 
but special types will be made mechanical load brake of the 
up if required. Attachment is Weston multiple-disk type is 
gear driven throughout, and the supplied in addition to the dy- 
spindle is equipped with a ball namic brake \ foot brake i 
thrust bearing also provided for stopping the 
crane on the unway 
SAW ATTACHMENT FOR GRINDER, NAIL-DIE 
SHAPERS Sleepe) & Hartles Tri 
J: A. Moller, P. O. Box 242, Worceste Mas 
New Rochelle, N. \¥ 
Ame n M hir \u 
a « cial) for 
“\merican Machinist Aug. 25 aie oni dies” ietatie. - bare 
191% ended, cart ng two wheels, one 
Designed for accomplishing being used for squaring the dir 
hacksawing operations on the while the other having a \ 
shaper in connection with the shaped edge, serves for grindin 
manufacture of dies, gages, fix- the pointing dies. The table car 
tures, tools, et« The advan- ries a support designed t " 
tages claimed are the positive ceive the holder in which the 
control of the saw and the per- dies are mounted for grindir 
missible clamping of the stock ind is adjustable vertically ar 
at any desired angle. Screws at laterall b mean f hand- 
forward end serve to tighten the whee Die holder a be ro 
saw, Which is relieved on the tated in the upport n order 
return stroke. Distance from that the die may be located i: 
eutting edge of blade to under iny one of three grindir po 
side of Saw frame is 9 inches tions The floor pace occupied 
16 xX ir nd the weig! 
pour 
DRILLING MACHINE ALL DRILLING MACHINE 
GEARED GANG Silver Manufacturing ‘ 
The Barnes Drill Co S34 Salem, Ohio 
Chestnut St., Rockford, | 
met n Machi \ 
American Machinist,” Aug. 2 19] 
191% Maximum distance spindle to 
Capacity, up to 2-in. high- base, 48 in maximum distance 
speed drills in steel eenter of pind table 1 ir distance 
spindle to face of column, 11 f n column to spindle, 12] in 
in.: maximum distance table + vel of table on column, 1¢f 
spindle nose, with No. 4 taper in travel of ead on column 
3334 in., with No. 5 taper 32 in 22 r 1 ete f table 
spindle travel, 14 in diameter ir liameter of column, 68 in 
spindle sleeve, 34 in diametet liametet of spindle 1g in 
spindle nose, 3 in width of diametet f sleeve = is fe« 
8-pitch steel rack on spindle of spindle, 93. in Morse taper 
sleeve, 14 in.: ratio of back hole in spindle, No. 4 ratio 
gearing, 4 to 1 vertical travel bevel gears, 2 to 1 ratio of 
of table, 23 in.: distance from back gears, 3% to 1 ize of drive 
floor to table, 42 in. ; distance pulleys, 44 x 12 in face o. cone 
center to center of spindles, 28 step ; in spindle speeds 
in height of machine, 854 in eight 14 to 315 r.p.m.: feeds, 
weight, three-spindle machine six, 0.0056 to 0.031 in. per rev 
i832 Ib two-sp:ndle machine olution floor space, 22 x 6 
1) pounds in weight 1650 pound 
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ington district manager of 


T. Plummer, formerly district manager 


supervising engineer of the National 


Manufacturing 


A. Richmond has 


High Speed Chain Co 





Business Items 





The Davis-Bournonville Co. has removed 


Machine Works, 


started some months ago by Olive 


Abell is president and treasurer, 
vice president, and ¢ y 


The Parker Manufacturing Co., 


ing directors at 


president, and Howard 








Obituary 


SO: 





RK. Boynton, tool-designing 


at his home in Brooklyn 
on Wednesday, Aug 


standardization 


AMERICAN MACHINIST 


Aug 5 following an operation Major 
Souther was a prominent and active mem- 
ber of the Society of Automotive Engineers, 
having been its president in 1911, and the 
first chairman of its standards committee 
His policy was essentially one of advancing 
his industry by bringing to a _ standard 
many diversified questions of materials 
and parts Major Souther was born in 
Boston in 1865 After graduating from 
the Massachusetts Institute of Technology, 
he was employed by the Pennsylvania 
Steel Co., later becoming identified with 
bicycle production in a consulting capacity 


He was for some time state chemist of 
Connecticut and for many years conducted 
at Hartford a chemical and physical test- 
ing laboratory The first of the White- 
Souther alternate-stress testing machines 
was installed in this laboratory, where also 
elaborate mechanical tests of many kinds 
were conducted Karly last year, Major 
Souther assumed duties with the Govern- 
ment and was recently put in charge of 
Langley Field at Hampton, Va., this detail 
including the conduct of the experimental 


engines He was shortly to have 
lieutenant colonelcy 


work on 
been promoted to a 





Trade Catalogs 


pevevenenennes, 








Plain and Swivel Milling Vises. The Mo- 


back Tool and Machine Manufacturing Co., 
330 Atlantic Ave., Boston, Mass Circular 
lllustrated 
ll 

Emery Wheel Grinders, Polishing Ma- 
chines, ete. Challenge Machine Co., Inc., 
Philadelphia, Penn Catalog Pp. 16; 83x 
11 in illustrated 

Lathe, Drill and Planer Chucks, Vises. 
The Skinner Chuck Co., New Britain, Conn 
Catalog and Price List No. 30 Pp. 72; 
{x7 in illustrated 

Edison Storage Batteries for Industrial 
Transportation. Edison Storage Sattery 
Co., Orange, N J Bulletin No. 600 Pp 
32; 6x9 in illustrated 

Improved American Model Brinell Hard- 
ness Testing Machine. Scientific Materials 
Co., 711-719 Forbes St Pittsburgh, Penn 


Pamphlet Pp. 12; 6x9 in illustrated 
This also special depth-measuring 


gage with which machine is equipped 











New Publications 





Compressed Air—By Elmo G. Harris. One 
hundred and ninety-two pages; 36 il- 


lustrations; 5 charts; 19 tables Pub- 
lished by the McGraw-Hill Book Co., 
Inc., New York City Price $2 
The first edition of this book was pre- 
sented to the public five years ago This, 
the second edition, has been prepared with 
the view to eliminate all errors and am- 
biguities and to add matter of value where 
possible without burdening the text with 


illustrations and descriptive matter of only 
temporary value, it being the author's opin- 
ion that current practice in the general 
form of machines and their details can best 
be studied in trade circulars, of which 
there are many very creditable produc- 
tions, illustrating and describing a great 
variety of machines The present work is 
divided into eleven chapters, which embrace 


formulas for work, measurement of air, 
friction in air pipes, other air compressors, 
special applications of compressed air, the 
airlift pump, receivers and storage of com- 
pressed air, fans, centrifugal or turbo air 
compressors, rotary blowers and examples 
and exercises The work is a mathemati- 
cal treatise throughout, the author making 
use of the calculus where necessary No 
attempt has been made to adapt this book 
to the use of the self-made mechanic ex- 
cept by the insertion of more complete ta- 
bles than usually accompany such works. 
Some 46 formulas are derived throughout 
the book These are all indexed in the 
front of the volume, where they may be 
readily referred to A chapter on centrifu- 


gal fans and turbine compressors has been 


added to this edition, which gives a clear 
concise presentation of the theory under- 
lying such machines 

The tables on compressed air are a very 
important part of the book, many of them 
being the original work of the author. An- 


other feature is Appendix B on the design 
of logarithmic computing charts Appendix 
C gives the results of an extensive series of 
experiments made at the Missouri School 
of Mines to determine the laws of friction 
of air in pipes under three inches in diam- 
eter. Special effort has been made to give 
practical matter to illustrate 


examples of 
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some of the important points in the use of 
compressed air, and to bring out principles 
and facts not usually appreciated, making 
the book as a whole a very complete theo- 
retical compendium on compressed air, 
which should be well received by the me- 
chanical-engineering profession in general. 





Forthcoming Meetings 











The twelfth annual exhibit of foundry 
and machine-shop equipment and supplies 
will be held under the auspices of the 
American Foundrymen’s Association in the 
Mechanics Building, Boston, Mass., from 


Sept. 25 to 28, 1917. The officers of the ex- 
hibit committee are: President, J. P. Pero, 
Missouri Malleable Iron Co., East St. Louis, 


(ll.; vice president, Benjamin D. Fuller, 
Westinghouse Electric and Manufacturing 
Co., Cleveland, Ohio; secretary and treas- 
urer, A. O. Backert, 12th and Chestnut Sts., 
Cleveland, Ohio; manager of the depart- 
ment of exhibits, C. E. Hoyt, 123 West 
Madison St., Chicago, Illinois 


American Society of Mechanical Engi- 
neers Monthly meeting, first Tuesday. 
Calvin W. Rice, secretary, 29 West 39th 
St., New York City 


Boston Branch National Metal 
Association Monthly meeting on 
Wednesday of each month, Young’s 
W. W. Poole, secretary, 40 Central 
Boston, Mass 


Trades 
first 

Hotel 

St., 


Engineering Society. Month- 
fourth Wednesday of each 
Thornley, corresponding sec- 
Box 796, Providence, R 


Providence 
ly meeting, 
month A. E 
retary, P. O 


New England Foundrymen’s Association 
Regular meeting, second Wednesday of 
each month, Exchange Club, Boston, Mass 
Fred F. Stockwell, 205 Broadway, Cam- 


bridgeport, Mass 


Engineers’ Society of Western Pennsyl- 


vania Monthly meeting, third Tuesday 
section meeting, first Tuesday Elmer K 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn 

tochester Society of Technical Drafts- 


men Monthly meeting, last Thursday 
L.. Angevine, Jr., secretary, 857 Genesee St., 
Rochester, N 4 


Club of 
Satur- 


Foremen’s 
third 


Superintendents’ and 
Cleveland Monthly meeting, 


day Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio 

Western Society of Engineers, Chicago, 
Ill. Regular meeting, first Wednesday 
evening of each month, except July and 
August E. N. Layfield, secretary, 1785 
Monadnock Block, Chicago, Ill 

Technical League of America Regular 


meeting, second Friday of each month 


Oscar S. Teale, secretary, 35 Broadway, 
New York City 
The American and Canadian engineers 


and architects of Norwegian birth and de- 
scent will hold an informal congress and 
reunion at the Chicago Norske Klub, Logan 
Square, Chicago, Ill., Sept. 27 to 29, 1917 


Philadelphia Foundrymen’s Association. 
Meetings, first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn. 

The annual congress of purchasing 


agents, under the auspices of the national 
association, will be held at Pittsburgh, Oct. 


9 to 11 The program includes business 
sessions for the mornings and visitation 
and inspection of industrial works during 


features are: Tour 
business districts 
late afternoon of 
dinner in the 


the afternoons Special 
of Pittsburgh's principal 
by automobile during the 
the first day, and cabaret 
evening, to be held at one of the country 
clubs The banquet will be held at the 
Convention Hotel the evening of the second 


day, Oct. 10, with speakers of national 
prominence in attendance. 
All purchasing agents as well as others 


interested are welcome and expected to at- 
tend and participate in the activities of the 
convention Special arrangements are 
planned for the entertainment of the ladies 


and Canadian engineers and 
Norwegian birth or descent 
will hold an informal congress at the Chi- 
cago Norske Klub, Chicago, Ill, Sept. 27 
to 29 Correspondence should be addressed 
to Joachim G. Giaver, Railway Exchange 
Building, Chicago 


American 
architects of 
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CONTROLLER, OVEN-HEAT PRESS BENCH TYPE PUNCH 
Westinghouse Electric and (EMCO W) 








Manufacturing Co., East Enterprise Machinery Co 2 


Pittsburgh, Penn. South Clinton St., Chicago, 
Ill. 
“American Machinist, \ug. 16, 
1917 

“American Machinist,” Aug. 16, Total weight of press, 120 Ib 
1917 weight of fivwheel, 30 Ib size 
Used for controlling the heat of fiywheel, 11 x 2 in stroke, 
of electrically operated drying j in adjustment of stroke, 4 
or enameling ovens, either push- in hole in bed, round, 2 in 
button or thermostatic control slide to bed, stroke up, adjust- 
being employed. The thermo- ment down, 5 in distance cen- 


stat is of the pressure-gage 
type, the pressure being pro- 
duced by the expansion of mer- 
cury or a gas in a steel capillary 


ter of ram to frame (throat), 
34 in size of bottom of ram, 12 
in size of bed, front to back 
64 in size of bed, right to left, 























tube. Magnetically operated 84 0in bench space required, 
switches are used throughout 11 x 16 in height over all, 21 
in speed, 300° r.p.m hole in 
ram for punch, 37 in capacity, 
maximum, soft iron, § x inch 





COUNTERBORE, END MILL, HOLLOW MILL AND BORING REAMER HOLDER, FLOATING (SHERMAN) 
TOOL Victor Tool Co., Waynesboro. Penn 


Hall Manufacturing Co., Abington, Mass 
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This tool is adjustable and universal and can be used for “American Machinist,” Aug. 16, 1917 
counterboring, end milling, hollow milling, boring, facing, spot \ floating reamer holder for use in turret or automatic lathe 
facing, ete. Made in various sizes, each of which has a _ wice ind on vertical or horizontal boring mills \ ball thrust bearing 
range of adjustment. Blades are ground on all four edges and is used, and turning is prevented by a pin at the rear as indicated 
clamped by movable jaws operated by right- and left-hand Made in standard sizes with either taper or straight hank 
screws. Blades may be shaped for irregular work Special sizes made to order if desired 
JOURNAL-TRUING MACHINE (PEARCE) PIPE-THREADING ATTACHMENT 

W. C. Dunn, 26 Hulbert Block, Cincinnati, Ohio Curtis & Curtis, Bridgeport, Conn 
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“American Machinist,” Aug. 16, 1917 “American Machinist,” Aug. 23, 1917 

Built primarily for truing car journals, but can be used for Designed with the idea of providing a pipe-threading at- 
other similar types of work. Will handle journals from 34x7 to tachment for engine lathes for use in shops where the cost of ¢ 
6 x 11_ in. Fastened to journal by a scroll chuck and held in regular pipe-threading machine would not be warranted Pipe 
propef position by a center. Feed mechanism is automatic, being is held on carriage while the die is carried on the spindle For 
contained in the case at the end. Power is furnished by a stand- lathes of any make or size from 14- to 24-in. swing and will 
ard electric or air motor handle pipe in sizes of from 1 to 4 in. inclusive 
WIRE POINTER, MOTOR- MILLER, 12-IN. PLAIN 

DRIVEN Cincinnati Milling Machine 

Morgan Construction Coa, Co., Cincinnati, Ohio 

Worcester, Mass. 
“American Machinist \ug. 16, 
“American Machinist,” Aug. 16, 1917 
1917 Working surface of table EB 

These machines are now ar- 20 in longitudinal power feed 
ranged with an electric motor 12 in cross-adjustment with 
mounted on the frame. The braces, 34 in without brace 
wire-pointing mechanism  con- 6 in vertical adjustment, 103 


in maximum distance center of 
spindle to table, 1234 in diam 
eter overhanging arm s, hin 

diameter front spindle bearing, 
2 in hole through spindle, 

in spindle speeds, twelve, 30 
to 600 r.p.m feeds, four, 0.011 
to 0.032 in. per revolution: rapid 
table movement, 27 in. per turn 
of handwheel; floor space, 40 x 
4% in weight, 1650 pounds 


sists of a pair of rolls revolving 
so as to feed the material to- 
ward the operator \ number 
of grooves are provided to take 
eare of various sizes of wire, 
the cross-sections of these 
grooves diminishing around the 
circumference so that the end 
of the wire is reduced to a ta- 
pering form, allowing it to be 
threaded into the drawing die 
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AUAUUQUUUUPUCLERORATETULD ELE ELI UCLA CU GEA VOUEDUUNEUOUAULUEETU AACA EEUU UREEUAEET AEE teeeeeaneenanenien TL nT 
Stilt muna nin ! VUNUURULEUTOGUUAA OAT AUOEOA OAT UAA EEA UEA EUAN VOLDEQOUU GAGE CUCU EEE ib 
IRON AND STEEL MISCELLANEOUS STEEL The following quotations in cents 
per pound are from warehouse at the places named 
"IG N—Qutation re irrent ; follow t the oint . ; 
, : “te ~~ te , si ) — New York Cleveland Chicago 
d date indicate Aug. 24.1917 Aug. 24.1917 Aug. 24, 1917 
Aug. 24 One Mont! _ One Tire 5.00 5.00 £50 
191 Ago Year Ago Po i 5.00 5.50 75 
No Southern Foundry Birmingham $47.00 $47.00 $14.00 Openhearth . steel 7.00 8.95 & 00@ 8.50 
No ‘X Northern Foundry Bufta ,00 3.00 19 4 Spring ste er ible anal 
No Northern Foundry. Chica 00 o.00 1s.00 SIs} &.00 11.95 1” .00 
* Bessemer Pittsdureh rb 5 19 Ordinary earbon tool steel 
* Basi Pittsburgh 2.95 rH LS.95 Dase price 14.00 13.00 15.00 
No ‘x Philadelphia 3.00 00 19.50 
ag "he hers Cin it ‘9 oe 19 aa 8 90 PIPE—The following discounts are for carload (ots f.o.b. Pitts- 
Basic Eastern Pennsylvania 0.00 0.00 19 75 burgh; basing card of May 1, 1917, for steel pipe; of July for 
t vine 
* Delive Pittsb f.ob. Valley, 95 cents I : I 
BUTT WELD 
Stee Iron 
STEEL SHAPES—The llowing base pric in cents per pound Inches Black Galvanized Inches Black Galvanized 
ire for structural shape by in. and larger, and plates 3 Ma . and $< « 15! ; to 1 33 7 
und heavier. from jobber arehouse it the citie named $6 31 hy 
LAP WELD 
New Yorh Cleveland Chicago 1” 15% ” "6 1° 
. yroe o ‘ , oe ‘ , - ‘ to 6 45 3144 1% to 6 OR 15° 
onth ea ea i ‘ . . . seem nn . . . 
Ameo a Nae et _ 1917 hee 'T WELD. EXTRA STRONG PLAIN ENDS 
St tura ' 5.25 ». 2D 3.25 £50 3.25 ».00 $10 My i 38 20 hy % to 1% 33 18 
Soft tee ba » 00 » 00 ,30 »00 $30 too ,10 7 $3 30 hy 
Soft stee , ham oo » 00 RY! to 3.25 $50 $10 s tol +7 34 by 
Plate t | th Ooo ooo 1.00 x OO $00 8.00@ LO boo LAP WELD EXTRA STRONG PLAIN ENDS 
; 40 28 by ¢ ° 27 ¢ 14% 
4 te } rs Si! 2% to 4 At) 17% 
BAR IRON—Pri ts per pound at the places named are t% to 6 4") 30 ty t to 6 28° 16% 
a follow Nx Nati il Tube Co. quotes on basing card dated Apr. 1 
Au 4.1917 One Year A Stor liscounts in cities named are as follows 
Pittsburgh 1 1.75 0 -New York Cleveland Chicago - 
Warehouse, New Y« t.7o 3 ,.? Gal Gal Gal Hk 
Ww rrehouse ( ( ‘ £5 ob , Black vanized Black vanized Black vanized 
Warehouse, Ch ) t.00 3.10 ™ to 3 i steel butt welded 38 ><> "9 15 38.8 "48 
3 to 61 steel lap welded “6 r 36 —1¢ ~~ S o7 8 
Mallea fittings. Class°B and C, from New York stock sell at list 
STEEL SHEETS I owing at the price in cent per price Ca or stanaard sizes, 15 and 5¢* 
pound from bhet \ ) it tl amed 
New York Clevelat Chica METALS 
“ c MISCELLANEOUS METALS Present and past New York 
- = ‘ > 7 a. =0 quotatior in cents per pound 
os =. Ea ES = oe | Abe ac AS, Aug. 24 One One Year 
aA . ~# >> =l a - Of 1917 Month Ago Ago 
eN *S bla S50 10.50 10.50 tf 9.00 20 L000 ro Co vt irload ts 7.00 "4.00 S00 
*Nva Mal black S45 1040 10.40 ev SR O0 3.10 9900 t10 Ti 6°? O00 6? 50 IN NTI 
*No ind 4 bla 840 10.35 10.385 $50 8.85 3.05 9.85 05 Leo 11.00 10.00 6.50 es 
No 18 and ’) bla SS LOn0 LOS tt 9"Oo 70  S0 3.00 Spelt & 50 x 50 O50 
No 16° blue nealed Sno oO 0 1oO”0 £45 oo 3.70 LOO 3.00 
No. 14 blue annealed S560 10.10 10.10 5 9.10 660 10.10 too ST. LOWIS 
Noo 1” blue anne ed S55 LO.05 L005 Lo OOD foo LOUD 3.45 
No. 10 blue annealed. 9.50 10.00 10,00 t >» 98.00 550 10.00 t40 Lea LO.75 11.75 5.87% 
*N 8 galvanizes 10 >» TBO LB.00 »0C 1LO.75 t70 LL540 . Tia Spnelte Ss , 5. a 95o0 
*No Ad) ilvanizec 9.95 1°.70 1] 70 £70 19.45 #40 11.70 +40 ‘ . 1 coal . he following wrices - —_ : 
No ! ilvanized 9.80 12.55 12.55 4.55 10.30 4.295 11.05 4.30 : S vee amed, t llowing prices in cents per pound 
reva 
"7 ‘ heet ir t 100 Ib —New York Cleveland — Chicago 
COLD DRAWN STEEL SHAFTING From warehouse to con- : = - 
' : r t- be. 
ume! equir fa ned lot following quotations hold Lm vec - Le e=c a ea0 
= Ese S22 22 &S2 2a E28 
\ t+. 191 One Ye \ <- of or = om be Sp 
New Yor 1 . a OF List plus 20 Co base 56 .00—40.00 4°00 0 38.00 38,50 37.50 38.00 
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SYNOPSIS — The war has been a remarkable 
stimulus to Japanese mechanical industries. This 
article tells how the demand for castings where- 
with to build machines resulted in the creation of 
numberless backyard foundries in Japan. 





north from Tokyo happened to glance out of the 

car window at the little village of Kawaguchi- 
machi, he would have seen a number of grass panniers 
of vegetables on the station platform. There being 
vegetables awaiting shipment on scores of other sta- 
tion platforms throughout this farming district, he 
would have thought no more of it. But if the same 
traveler passed through this village today, he would 
notice these same baskets filled with gray-iron castings. 
And thereby hangs the interesting story of Kawaguchi- 
machi. 

Geographically, the location is no more suited to 
foundry work than to truck gardening, but it so hap- 
pens that the native loam of this section is admirably 
adapted to the molding of castings, and before the war 
two or three foundries grew there much as mushrooms 
would spring up in the propitious soil. These foundries 
were doing a desultory business; came the European 
War with its subsequent embargo on metal exports by 
the warring nations, and the foundry trade in Japan 
began to boom. The old foundries of Kawaguchimachi 
flourished, expanded; their owners began to make money 
slowly, and then they became rich. Other inhabitants 
of the village regarded them wistfully—why could they 
not become rich, too? 

Surely there were greater profits in sowing molten 
metal in their garden patches and reaping a harvest of 
door hinges, flatirons and ferrules than laboriously rais- 
ing green onions and rice. A crop of garden truck only 
twice a year, but a crop of hardware every day! And 
so the little foundries sprang up, literally, in the back- 
yards of Kawaguchimachi. 

Papa-san put aside his rake and hoe; he invested his 
savings, and what more he could borrow, in a second- 
hand boiler, which he reconstructed into a cupola; he 
installed a crude blower, he cleared his garden patch and 
erected a light shed over the whole. All over the village 
one sees these new foundries, many of them as yet un- 
stained by the soot and grime of the smoking molds. 
Then our enterprising foundryman got the older foun- 
dries to farm some of their overflow to him—small 
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pieces—and with his native aptness he set to work at 
his new trade. 

The entire family helps him with enthusiasm. He has 
taken in all his relatives who are not busy elsewhere, for 
most concerns in Japan are family affairs, and even his 
children take a hand. Young Hashimoto is learning to 
make molds, while little daughter Oukisan clatters back 
and forth gleefully with her arms full of patterns and 
tools. And even mama-san, with all her household du- 
ties, finds time to make the cores. 

But Kawaguchimachi is typical of the foundry situa- 
tion all over Japan since the war began. In Osaka, the 
industrial center, it is a hundred-fold as impressive. 
New foundries have sprung up everywhere, and the old 
ones have doubled and quadrupled their capacities. 
Some of those in congested sections have spread out into 
adjacent buildings, oozing out of their natural limits 
like rising batter. One in particular that the writer 
visited is the Kwansai Iron Foundry, which had ex- 
hausted its original space and percolated through to the 
yard. As soon as this had been roofed over, it spread 
still farther, until now it is a series of honeycombs in 
the neighboring buildings. Stepping into it, the visitor 
is not impressed, but after the proprietor leads him 
through one little cubby-hole of a molding room into 
another—some of them only large enough for four mold- 
ers—and learns that two hundred molders in all are 
employed, he gets a pretty fair idea of what the war 
boom has meant to the foundry business. 

In this cluttered-up condition the Kwansai foundry 
was working at a disadvantage. The proprietor ad- 
mitted it and was very apologetic, but explained that 
orders had come upon him in such an avalanche that he 
had no time to think of moving into new quarters. 
Every Japanese manufacturer regards the American 
visitor as an authority on the most efficient factory 
methods, and the proprietor of the Kwansai was no ex- 
ception. Heyasked innumerable questions, down to the 
minutest detail of foundry work. “How are cores made 
in America, and how are the flasks constructed, and 
what is the best design for such-and-such a gate?” Of 
course, all this through an interpreter. He was particu- 
larly interested in chills, as he had never heard of them, 
and wanted to know if they could be applied to any of 
his work. 

The Kwansai Iron Foundry is only one of hundreds of 
foundries in Osaka. New modern buildings may be seen 
in the course of erection at all the older plants. Cast- 
ings as large as some of the heaviest in this country are 
made at these establishments, and in general, modern 
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methods are employed. One sees a fair number of mold- 
ing machines in use, though exhaust mills and sand- 
blast apparatus are relatively rare. Labor is so cheap 
that the cost of a few extra hands is almost negligible. 
The quality of generally very 


castings produced is 
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FIGS. 1 AND 2. MAIN STREET OF 


for molding is one of the oldest, if not the very 
And the Japanese 
molder is an interesting figure. Invariably, he is 
attired in a cotton or drill tunic with the name or 
trademark of his employer inscribed on the back in huge 
Japanese characters. Trousers are of the same material 
and very close-fitting, and he wears straw sandals or 
goes about barefooted. One would think that the san- 
dals would be hampering, held on the foot as they are 
by a cord between the toes, but the workman seems to 
get about in them without the slightest inconvenience. 
At work he squats on the floor rather than stoops or 


high, 


oldest, metal trades in Japan. 
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one that requires a different twist from what he has been 
accustomed to, and it will take him some time to figure 
out its geometry, and the chances are that he will make 
many puttering mistakes before he adopts, or is patient- 
ly shown, the proper method. This is true in all other 
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\ND YARD OF ONE OF ITS FOUNDRIES 
lines of work done by the ordinary Japanese mechanic. 
In patternmaking he excels; that is, as far as finish 
goes. The Japanese are traditionally very fine carpen- 
ters and cabinet makers, and in working with any sort 
of wood he is thoroughly at home. He does not always 
grasp the scientific principles c* a pattern, particularly 
the intricate ones, but he will copy a model or a blue- 
print faithfully. In turn, these models or drawings must 
be absolutely accurate, for the patternmaker is likely 
to copy the most flagrant errors. 

The pattern shops are usually equipped with power 
tools similar to ours, frequently American-made tools, 
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FIGS AND 4 SAND IS PACKED IN STRAW SACKS FOR SHIPMENT SOME PATTERNS OF THE BETTER CLASS 


kneels, and builds up the mold with a deft and fascinat- 
ing skill. When pouring, he is always stripped to the 
waist, and in hot weather usually wears only a breech- 
clout. In skill he may be the equal of the Western 
molder, but in efficiency he is noticeably inferior. A 
pattern that he has been working on for some time he 
will handle with remarkable speed, but give him a new 


in the most modern plants. Here will be a hand-saw, 
rip-saw and woodworker’s boring machine. Much of 
the planing is done by hand, and compatible with his 
custom of doing things just the opposite of Western 
methods, he draws his plane toward him, likewise the 
saw, for both light and heavy work. On small pieces he 
will brace his feet against the wood—literally stand on 
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it—and pull up on the double-edged saw instead of push- 
ing on the cutting stroke. Most of the patterns are 
made of a clean white wood called “hinoki” which is 
similar to our cork pine. Sometimes a coarser wood 
known as “sugi,” or cedar, is used for heavier patterns. 
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FIGS. 5 AND 6. CAST-TRON FLASKS ARE 


The pig-iron situation is a serious one. Many foun- 
dries have been obliged to reject orders because of 
shortage of material. It is even rumored that several 
rich concerns put up and equipped large new plants only 
to discover when they were finished that there was no 
material with which to work. Even one of the largest 
shipyards was forced to cut down a building program 
of from eighteen to twelve ships on this account. Many 
foundries will not accept orders unless the customer 
brings the pig iron with him, and dealers are selling it 
piecemeal, in five- and ten-pound lumps, like so much 
sugar. The value of this precious metal is evident from 
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FIGS. 7 AND 8 A LARGE CAST ELBOW AND 


the fact that Japanese papers reported the theft of 
4000 tons from the seaport of Kure last May. 

A pig-iron dealer in Osaka, proprietor of the “Kimura 
Shoji Gemei Kaisha,” is authority for the statement 
that the five mines in the Orient have a total output of 
600,000 tons under favorable conditions, but that re- 
cently two or three of them were disabled by accidents 
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at the smelteries, and that one in particular was forced 
to cut down its annual production of 120,000 tons to 
one-half that amount on account of shortage of coal. 
And coal has advanced tremendously, although operators 
on the Island of Kyushu succeeded in increasing their 
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FOR LARGE WORK IN JAPAN 


March yield to 900,000 tons, which is 200,000 more than 
was produced the preceding month. 

Suspension of imports from India has had much to do 
with the shortage of iron. In May the visible stock in 
Osaka was less than 6000 tons, but the bulk of it had 
been contracted for, so that only 1200 tons was avail- 
able for fresh dealings, and doubtless this has all been 
bought at this writing. At that time dealers were ask- 
ing 195 yen, or $97.50, per ton. 
in British Columbia sought to interest Japanese buyers 
in iron ores, but transpacific freight is prohibitive. 
A pig-iron dealer in Osaka showed the writer a con- 


Recently, mine owners 
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PATTERNMAKER USING A “PULL” SAW 


tract for 2000 tons of Alabama No. 3 iron for delivery 
June, 1917, to January, 1918. The price was 165.65 
yen, approximately $83, per ton f.o.b. Seattle, and the 
ocean freight from that point was to be about $31, so 
it can be seen that the Japanese foundryman is paying 
what in this country would be considered fancy prices 
for his raw material. 
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Old Combination Lathe and Slotter 


By W. L. OLMSTEAD 


The illustration presented in Fig. 1 shows a corner 
in one of the many small jobbing shops found along the 
waterfront of New York. This particular shop is not 
as young as it used to be, but is as spry as ever when 
the occasion demands. Under the guiding hand of 
Charlie it can make the younger and classier shops step 
lively to keep the pace. Charlie is the superintendent 
and foreman. 

Perhaps 20 years ago, the machine shown in Fig. 1 


was built. Up to that time the big lathe of the shop 


was a 48-in. swing plain engine lathe, which answered 
the purpose for all the ordinary jobs of marine work 





FIG. 1. BORING THE PROPELLER-BLADE HOLE 
except the larger sizes of propeller wheels. The ma- 
chine work on a propeller is practically confined to bor- 
ing, facing and slotting the keyway in one setting. Oc- 
casionally, both ends of the propeller hub have to be 
faced. In this case, after facing one side, the wheel is 
reversed on the faceplate. 

Small propeller wheels, under 4 ft. in diameter, were 
bored and faced on the 48-in. lathe, but the keyway 
slotting required another type of machine. The lathe 
was accordingly sacrificed on the altar of necessity and 
became a part of the combination shown in Figs. 1 and 
2 the former being a general view of the machine. 
The foundation timbers are 24 in. deep by 12 in. wide. 
The cross-timber thickness is 6 in. The heavy metal 
parts are the lathe headstock, which carries the face- 
plate, and the auxiliary bed A, which carries the cross- 
slide and slotting attachment. The headstock is bolted 
to the frame, which is built of heavy reinforced timber. 
The auxiliary bed is secured to the timber foundation 
with the bolts B. 

When the propeller wheel is ready to be machined, 1t 
is swung into place on the faceplate with the aid of 
an overhead runway carrying a block and falls. It 
is temporarily held against the faceplate by a rod that 
passes through the cored hole of the propeller. The 
end of the rod is threaded and enters into a hole tapped 
into a false plug in the spindle. A strap is placed across 
the outer face of the propeller hub, and the bolt is 
tightened. Four adjusting screw-holders, like D, Figs. 
1 and 2, are attached to the faceplate, and the propeller 
is shifted until it runs true. Four clamping rods C 
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are clamped against the propeller blades and tightened. 
The rod and strap are then removed from the hub. 
The work, ready for boring, is shown in Fig. 1. The 
propeller-blade holes are bored taper. The cross-slide 
FE is arranged so that the desired taper can be obtained. 
The movement of the bedplate is controlled by the hori- 
zontal worm W. The circular base of the cross-slide is 
fitted to the bedplate, and the taper adjustment is ob- 
tained with two screws F’, one on each side of the slide. 
The cross-slide with the toolposts removed is shown 
in Fig. 2. In this illustration the slotting bar may be 
seen in position. The bar and its gearing are mounted 
on a separate bedplate fitted to the ways of the auxiliary 
The longitudinal movement is controlled by a 
The geared 


bed. 
worm manipulated from the same side. 








FIG. 2. THE SLOTTING OPERATION 


mechanism is driven by an overhead pulley. The stroke 
is 20 inches. 

Automatic feed is applied to the cross-slide for bor- 
ing. The cam G, Fig. 1, depresses the lever K at each 
revolution of the spindle. One end of this lever is con- 
nected with an overhead rod, the end of which is bent 
to the shape of a bell crank. The rod passes over the 
machine, and the opposite end is bent in a similar man- 
ne To this end is attached the connecting chain that 
vperates the ratchet feed for the cross-slide. The 
ratchet lever H.is.shown in Fig. 2 with the chain de- 
tached. 

Most of the medium-size propeller wheels have four 
blades; the smaller sizes have three, and the propellers 
for launches and small boats have only two. Four- 
bladed propeller wheels from 4 ft. in diameter to 8 ft. 
6 in. in diameter are bored and slotted with this ma- 
chine. Propeller wheels 4 ft. in diameter weigh from 
350 to 400 lb. The diameter of the wheel shown in 
Fig. 2 is 6 ft. 4 in., and the weight is in the vicinity of 
1600 pounds. 

The diameter of the faceplate is 6 ft. The swing is 
8 ft.6in. Occasionally, machine tools unexpectedly live 
through much more severe tests than can be anticipated 
by the maker. This lathe survived a hot fire several 
years ago—not, however, without bearing scars. The 
intense heat caused a number of severe fractures to . 
appear in the faceplate. The trouble was overcome by 
shrinking a welded steel band to the outside diameter 
of the faceplate, as shown at J, Fig. 1. The allowance 
for shrinkage was } inch. 
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Design and Use of Twisted Spur Gears 


BY L. D. 


Assistant Professor of Machine 





SYNOPSIS —/n this article the author makes 
a plea for a more careful use of names as applied 
to twisted spur gears and helical gears. 








HE ever increasing use of gears for high-speed 

transmission of power has led to various schemes 

to lessen their noise and vibration. One of the 
most successful is the use of twisted spur gears, and 
it is to this type that the present article is devoted. 
The author is well aware that some excellent articles 
bearing upon this subject have been published within 
the last few years. It seems rather unfortunate that 
the writers should have found it necessary to express 
themselves so largely in terms of a particular method 
of cutting, in which they are known to be interested. 
This fact, therefore, tends to offset the arguments that 
they have, in the main, presented with great accuracy. 
Inquiries that have come from men interested in the 
use of twisted spur gears indicate the need of some 
more general information concerning the best com- 
mercial practice, which may lead to a standardization 
of design and consequent facility of manufacture. 

The twisted gear is the limiting case of the stepped 
gear, developed to improve the smoothness of operation 
of gears having cast teeth. Each gear may be consid- 
ered as cut into a series of extremely thin slices, by 
uniformly spaced planes perpendicular to its axis, and 
each of these slices rotated about its axis a very slight 
but uniform amount beyond the last preceding slice. In 
the same way the mating gear must be considered cut 
into slices exactly equal to these in thickness, and the 
rotations of equal amounts, but of the opposite hand. 
Each mating pair of slices will operate in every way as 
a pair of ordinary spur gears, but each succeeding pair 
will be in a different phase of action from the preceding 
or following pairs. If the angle of rotation between 
the two pairs of end slices is equal to the pitch angle 
of the gears, there will be one pair of slices in each 
possible phase of action for these teeth. 


METHOD OF ACTION 


The action of all gear teeth is pure rolling, and 
therefore smoothest, only as the contact point is pass- 
ing the line of the shaft centers. The smoothness of 
action continually decreases as the point of contact is 
farther from the line of centers in either direction 
(this is especially noticeable when the point of contact 
is approaching the line of centers), and the amount of 
sliding between the teeth correspondingly increases. 
In twisted gears there is always one pair of slices in 
contact on the line of centers, and a considerable pro- 
portion of the others near that line, which gives the 
whole pair of gears a uniform smoothness of action 
very desirable as compared to that of ordinary spur 
gears, where the phase of action is the same on the 
entire width of the teeth, and varying continually from 
the smoothest condition with the contact on the line of 
centers to the worst when one tooth is leaving contact 
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and the next is just commencing action. There is an 
added advantage to twisted gears having involute teeth, 
which, while incidental, is of considerable importance. 

It is a well-known characteristic of involute teeth 
that the center distances of a pair of gears may be 
varied without in any way altering the angular velocity 
ratio. In the case of ordinary spur gears the amount 
of this variation of center distance is limited by the 
necessity of keeping the angle of action of any tooth 
at least equal to the pitch angle. With twisted gears 
every phase of the action is always present at some 
point along the width of the tooth, and therefore the 
angle of action may be reduced to any value greater 
than zero without interrupting the continuity of the 
tooth action. This permits a change of center distance 
for a pair of gears nearly equal to the full height of 
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DIAGRAM ILLUSTRATING THE DESIGN OF TWISTED 
SPUR GEARS 


their teeth. There is introduced, however, a large 
amount of backlash. 

Of course, these sections of the twisted gears which 
we have called have no finite thickness, and 
each element of what would have been the tooth of the 
ordinary spur gear now slopes at a uniform angle and 
forms a true helix around the axis of the gear. This 
is the single disadvantage of twisted gears. It causes 
the pressure between the mating teeth to have a com- 
ponent parallel to the axis of the gears, which tends to 
force them along their respective shafts in opposite 
directions and also increases the necessary normal pres- 
sure between the teeth of the gears. The r:agnitude 
of this undesirable component increases with che slope, 
or helix angle, of the teeth. This disadvantage is partly 
overcome by “herringbone” gears, on which the teeth 
on one half of the width of the face of each gear are 
twisted to the opposite hand from the other half. 

While the tendency to slide the gears along their re- 
spective shafts is now balanced, there is -still the ex- 
cess normal pressure and consequent increase of fric- 
tion and reduction in efficiency. For this reason this 


‘slices”’ 
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angle should be kept as small as possible and still main- 
tain a total rotation between the two ends of a tooth 
at least equal to the pitch angle, without introducing 
an excessive width of face for the gear. With the re- 
versal of twist in the herringbone type, either the helix 
angle or the width of face must be increased in order 
to maintain the proper total twist between each of the 
end sections and the middle section. This doubles the 
number of teeth in contact and increases the smoothness 
of the action. The continuity of the tooth action in 
the herringbone type may be maintained without in- 
creasing the width of face, if the teeth are staggered 
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The minor axis of this ellipse is equal in length to the 
pitch diameter of the gear. The major axis is equal to 
the pitch diameter of the gear divided by the cosine of 
the angle of cut. The radius of curvature is equal to 
the square of one-half the major axis divided by one- 
half the minor axis, or equal to the pitch radius of the 
gear divided by the square of the cosine of the angle of 
cut. The form of the tooth and space in a normal sec- 
tion will be the same as that of a spur gear of this 
radius, the circular pitch of which is equal to the normal 
pitch of the twisted gear. 

There are at least five different methods that are used 





so that on one half the teeth are placed opposite the 


spaces of the other half. A 
gear of this kind gives no 
smoother action than a sim- 
ple twisted gear, but the 
endwise thrust is balanced. 
It is usually desirable to re- 
tain the full width of face 
on each side of the gear for 
the sake of the greater 
smoothness of action. It 
has been contended by some 
makers of herringbone 
gears that staggering the 
teeth is advantageous on 
gears having full-width 
faces. This claim cannot 
be sustained, as every phase 
of tooth action is occurring 
simultaneously on each side, 
whether the teeth are placed 
symmetrically or staggered. 
During the process of 
twisting, the form of the 
teeth in the several sec- 
tions or “slices” remained 
unchanged; but as shown in 





In order to learn something of the possibility of 
being able to secure an agreement as to a stand- 
statements have been obtained from 10 
prominent concerns that are 
manufacture of the herringbone type of twisted 
gears, giving their practice, which information 
is contained in the table herewith. The names of 


ard, 
engaged in the 


oncern Tooth Form Angle of Cut 
1 20 deg. involute 23 deg., hobbed; as small as possible, planed 
2 20 deg. involute Up to 45 deg., small gears; around 30 deg., 
large gears 
3 Not stated 21 to 23 deg 
4 Not stated 45 deg., low tooth pressures; 23 deg., higher 
pressures 
) Not state d 17 deg , hever exe eeds 23 cle g., below 17 deg 
or wider faces 
6 20 deg. involute About 30 deg 
7 15 deg. involute 30 deg 
s 20 deg. involute 30 deg 
i) Not stated 26 to 31 deg 
10 Not stated 23 deg 


these concerns have been omitted in conformity 
with the wishes of some of them. It will be seen 
that, while there is a very considerable range of 
angles covered, most of them lie between 20 and 
35 deg. Concerns Nos. 1 and 5, which use smaller 
angles, do so on gears of very large pitch cut by 
the use of templets, as in the third of the meth- 
ods described. On the other hand, the high angle 
of 45 deg. used by concerns Nos. 2 and 4 is on 


for cutting the teeth of twisted gears: 


1. A milling cutter 
shaped to the form of the 
normal space between the 
teeth may be used in con- 
nection with the usual 
“spiral attachment” for a 
miller. This method can 
never cut a_ theoretically 
correct tooth form, as the 
teeth of the cutter revolv- 
ing in a plane cannot fol- 
low the helical motion of 
the space being cut, and 
will interfere on the sides 
as they enter and leave the 
cut. 

2. A planer tool shaped 
to the form of the normal 
space may be used, the tool 
and blank being geared for 
the desired angle of rota- 
tion with each stroke of the 
tool. Usually it is the blank 
that is rotated, because of 
the relative ease by which 
the motion may be secured, 














the illustration, the actual gears designed to carry light loads at high but the size of the gear that 
thickness of the teeth and speeds. may be cut in this manner 
width of the spaces, meas- is limited by inertia. If the 
ured along the line AB tool is properly backed off 
perpendicular to the pitch elements of the teeth, to follow the helical space, the accuracy of the tooth 


have been decreased. This perpendicular line is helical 
in form and called the normal helix. The distance ab, 
measured on the normal helix between the pitch points 
of two adjacent teeth, is called the normal pitch. The 
angle 6, through which the pitch element of a tooth 
has been twisted out of parallel with the axis of the 
gears, is called the angle of cut. The relation between 
these is such that the normal pitch is equal to the cir- 
cular pitch of the gear multiplied by the cosine of the 
angle of cut. The corresponding diametral pitch (equal 
= divided by the normal pitch) varies inversely as the 
cosine of the angle of cut. 

The size of the spaces on any gear is increased as the 
diameter is decreased. Their form may be said to be 
a function of the radius of curvature of the pitch line 
of the gear. On a twisted gear the curvature is meas- 
ured on the normal pitch, and its radius is equal to that 
of the normal helix AB, which is also equal to the radius 
of curvature at the extremity of the minor axis of the 
ellipse, cut from the pitch cylinder by a plane passed 
through the line CD, tangent to the normal helix at O. 





produced should be equal to that of the form of the 
tool. 

3. The teeth may be cut with a planer tool the point 
of which cuts along an element of the tooth. The posi- 
tion of the tool for each stroke must be determined by 
a guide, or templet, the form of which is copied upon 
the tooth of the gear. This method is especially ap- 
plicable to gears of large pitch. There is required the 
same relative rotation between the blank and the tool 
with each stroke as in the preceding method. Because 
of the inertia of large gears cut in this way, machines 
have been devised which give to the cutting tool an 
approximate helical motion while the gear remains sta- 
tionary, except as indexed after each tooth is completed. 

4. The tooth outlines may be generated by planing 
with a cutter having the form of a small pinion of the 
same pitch. The teeth on the cutter have the same 
helix angle as the gear to be cut, but of the opposite 
hand. The cutter rotates on its axis with each stroke 
so that the teeth follow in the helical spaces, while both 
gear and cutter rotate continuously at their proper 
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speed ratio. This method is peculiarly adapted to the 
cutting of internal twisted gears. 

5. They may be cut with a hob having a linear pitch 
equal to the circular pitch of the gear. If the diam- 
eter of the hob is so taken that the helix angle of the 
hob is equal to the angle of cut of the gear, it will 
generate a theoretically correct tooth on the gear, as the 
teeth of the hob and gear will then operate together like 
those of a worm and flat-faced wormwheel. 

Whichever of these methods is used, either the cost 
of production may be greatly reduced or the accuracy 
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1.018 
(0.9205) 


1.955 1.955 re 
are cos? 23 deg. (0.9205) 2 2.307 in. and 
4.742 in. respectively. 

Gears of those sizes would have 2.307 « 10 23.07 
and 4.742 « 10 47.42 teeth. The standard milling 
or planing cutters suited to cutting straight spur gears 
of 23 and 47 teeth would be of the proper form to cut 
18 and 37 teeth on the required twisted gears. The 
addendum and depth of cut would be proportioned from 
the normal diametral pitch, making the outside diam- 


increased by the adoption of a standard angle of cut on 
all twisted gears of any particular pitch. 


three of these methods this 
standard angle of cut might 
be made the same for all 
pitches, but it would not be 
adaptable to the first two 
methods unless it is feasible 
to vary the diameter of the 
gear from that of the corre- 
sponding plain spur gear. 
Since the form of the cut- 
ting tool in either of the 
first two methods is derived 
from the normal pitch of 
the gear, if standard tools 
are to be usable, it is neces- 
sary that the angle of cut 
be selected to make the nor- 
mal pitch also a standard 
pitch. For example, if it is 
desired to cut a 10-pitch 
twisted gear, the angle of 
cut may be taken 33 deg.., 
33 min., when the norma! 
diametral pitch equals 
10 10 


For the last 





There is a tendency on 


_ 2 in : 
eters of the blanks 1.955 10 2.155 in end 
2 in. 
— 4.018 in 4.218 
10 
the part of shopmen in. respectively. The third 
of the foregoing methods 


to apply the term “spiral gears” to each of these 
types indiscriminately, with the apparent expec- 
tation that the listener or reader will understand 
therefrom the exact type of gear that is meant. 
The form of individual gears of the two types 
may be identical, but in operation they are wholly 
different, both in the theory of their design and 
in their relative positions in the machine. In 
twisted spur gears the 
they act in all essentials like a pair of ordinary 
velocity 


shafts are parallel, and 


spur gears, giving the same angular 
ratio between the two shafts. In the case of heli- 
cal gears the shafts are nonparallel and nonin- 
tersecting, the action of the teeth 
closely the screwlike action between a worm and 
Their angular velocity ratio is in- 


resembling 


a wormwheel. 
dependent of their relative pitch diameters and 
wholly dependent upon the ratio of the numbers 
of teeth on the two gears. It is probable that the 
failure to understand the difference in the action 
of these two types of gears is responsible for 
some inconsistencies that have developed in the 


offers, perhaps, the least 


saving from standardization 


of the angle of cut. Unless 
the entire machine is to be 
limited to this single angle, 
the only apparent 
would be in the number of 
guides, or templets, neces 
sary to cut all numbers of 
teeth of any given pitch. It 
is usual for one templet to 


saving 


be made to serve for a con 
siderable range in numbers 
of teeth, as is the case with 
the standard 
planing cutters; and the 
teeth produced only fairly 
approximate the theoretical 
outline. In each of the last 
two methods, the teeth are 
generated to a theoretically 


milling and 





cos 33 deg. 33 min. 0.8333 practice of the 
12. If the addendum 


is proportioned for a 12 


of either type. 





various shops now making gears 
In any case it would be helpful 
if the word “spiral” could be eliminated. 


correct outline by a single 
cutter, without regard to 
the numbers of teeth to be 
produced upon the blanks, 








pitch, standard 12-pitch 

cutters may be used to this 

gear. For this reason very little choice as to the 
angle of cut is permitted on gears cut by these 
methods. 


Standard planing and milling cutters of any pitch 
may be used to cut at any desired angle, provided it is 
feasible to vary the pitch diameter of the gear. Had 
this been done in the foregoing example, the circular 
pitch of the gear would have been changed and would 
not have corresponded to any standard diametral pitch. 
For example, if it were desired to cut a pair of twisted 
gears having 18 and 37 teeth respectively of 10 pitch cut 

10 10 


at an angle of 23 deg., a cutter of 0.9205 * 


cos 23 deg. 
10.86 pitch would be required. For most shops the 10- 
pitch cutter would be the nearest commercial size. Used 
at an angle of 23 deg., this would cut teeth of 10 

0.9205 — 9.205 diametral pitch and would require blanks 
gong = 1-955 in. and 9. 


9 205 4.018 in. 
in pitch diameter. 


respectively 


As previously stated, the form of 
the spaces will be the same as on a gear whose diameters 


provided only that the cut- 
ter is designed for the particular angle of cut required. 
These cutters are relatively expensive to produce, and 
the standardization of the angle of cut would reduce the 
necessary stock cutters to one for each pitch. The 
makers of the machines that use the pinion-shaped cut- 
ters have practically adopted a 30-deg. angle of cut for 
the cutters and guides for use in their machines and 
make them for other angles only as requested. 

On hobbing machines it is customary to set over the 
axis of the hob to correct for the difference between the 
required angle of cut and that for which the hob was 
designed. This results in interference between the 
teeth of the hob and the surfaces of the teeth being 
produced, just as in the case of teeth produced with a 
milling cutter, and a consequently imperfect tooth out- 
line. The cutting of correct teeth for angles of cut 
other than those angles for which cutters are already in 
stock not only involves the cost of making new and ex- 
pensive cutters, but also materially increases the time 
needed for delivery, which in many cases is the decid- 
ing factor between getting correctly formed gears and 
those with tooth outlines only approximate. 
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So far as the author has been able to learn, no system- 
atic experiments have been made to determine the most 
desirable angle of cut under any of the conditions 
shown in the accompanying table. There is an un- 
doubted loss in mechanical efficiency as the angie is 
increased while, on the other hand, the quietness of 
running is increased, due to bringing into simultaneous 
action a larger number of teeth. A series of careful 
tests upon gears otherwise identical in design and meth- 
od of manufacture should demonstrate either which is 
the best angle to use, or that there is a very consider- 
able range of angles which may be used with practically 
equal satisfaction. 


FEASIBILITY OF A STANDARD ANGLE 


To the author it appears highly probable that the 
latter condition would be found to exist, and that this 
range would include most, if not all, of the angles now 
commonly used. If this were shown to be true, it would 
prove conclusively the entire feasibility from the com- 
mercial standpoint of the adoption of a standard angle. 
Assuming that similar tests upon gears of finer pitches 
for high-speed work might be shown to operate best 
with a greater angle of cut than that for the usual con- 
ditions, their manufacture as “specials,” after the adop- 
tion of a standard, could not make them more expensive 
than they now are, while the adoption of a secondary 
“standard” might easily bring a corresponding reduc- 
tion in their cost. 

It may be contended by some that the angle of cut 
must be determined by the load carried by the gear. 
A glance at Fig. 1 will make it clear that the length 
of each element of the tooth is increased by the twisting 
in the same ratio only as the thickness has been de- 
creased, while as a cantilever resisting bending, the 
strength of any section of the tooth has decreased in 
proportion to the square of its thickness. In his inter- 
esting article on “The Design of Cut Herringbone 
Gears,” which appeared in the American Machinist, Vol. 
43, pp. 901 and 941, W. C. Bates has shown that this 
loss of resisting strength is counterbalanced by the bet- 
ter distribution of the load on the tooth. In a straight- 
tooth spur gear the load is liable to be concentrated 
upon the point of the tooth of the driven gear at the 
beginning of contact, and upon the point of the driving 
gear as contact ceases. In the twisted or herringbone 
gear, with all phases of contact occurring simultane- 
ously, the resultant pressure on the tooth acts steadily 
at a point somewhere near the pitch line, thus greatly 
reducing the maximum bending moment sustained by 
the tooth. A still greater gain is made by the change 
from shock to gradually applied loading. 


THE MopIFIED LEWIS FORMULA 


Mr. Bates has found a modification of Lewis’ formula 
for spur gears to give satisfactory results. One would 
be inclined to check up some of the approximations in 
Mr. Bates’ analysis by some more rigid calculations, 
had it not been so strikingly demonstrated by Rear- 
Admiral George W. Melville and John H. Macalpine 
(Engineering, London, for Sept. 17, 1909, and May 5 to 
June 16, 1916) in their work upon “floating frames” 
that concentration of loading, and consequent stresses, 
resulting from even slight inaccuracies of shaft align- 
ments are many times more serious than any that could 
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possibly result from very liberal approximating in their 
design. 

Their theoretical estimates of a large gain in the 
power which could be transmitted by any given set of 
gears, if the alignment of the shafts was sustained, 
was confirmed in their experimental tests when a re- 
duction gear, originally designed to carry 2500 hp., car- 
ried a load of 6000 hp. when fitted with a “floating 
frame.” Until provision is regularly made for the con- 
tinual maintenance of an extremely accurate alignment, 
any further refinement in the computing of tooth 
stresses would appear to be wrongly directed effort. 


Shrinking on a Large Sleeve 
By M. JACKER 


I recently had to shrink a large bush on a long shaft. 
The job was an odd one in this shop, so I got all kinds 
of valuable information regarding it while I was pre- 
paring to do the work. The foreman said he thought 
it best to leave the bore in the bush about ,;'; in. smaller. 
I settled this dispute by getting out my “American Ma- 
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HOW THE WORK WAS HELD 


chinist Handbook” and, turning to page 231, found that 
about 0.005 in. was sufficient for a 9-in. bush. 

If the bush of cast steel were made ,|, in. smaller than 
the shaft, it no doubt would be so strained beyond its 
elastic limit that its grip would be greatly reduced. 

A bush of this size and weight could be nicely slipped 
over a shaft when in a vertical position, but the shaft 
being too long, we proceeded as shown. The shaft was 
supported upon two timbers and the bush supported a 
|x 3-in. bent iron securely fastened to the floor, after 
the bush was lined up. We then heated it just a little 
hotter than mother’s flat iron and shoved it home. 

Do not attempt to put a bush of this size and weight 
over a shaft without some means of guiding it on par- 
allel with the shaft, for it is almost sure to catch. 


First-Aid Boxes for British Factories 


The British Home Office will shortly issue an order 
on factory and workshop welfare in the metalworking 
industries, as follows: In every factory employing 25 
or more persons, first-aid boxes or cupboards must be 
provided in the proportion of one to each 150 persons. 
The equipment of the boxes is standardized, and they 
are under the control of a responsible person who is 
always available. : 

Wherever 500 or more persons are employed, a sep- 
arate ambulance room must be provided. Where both 
sexes are employed, provisions must be made for treat- 
ing the sexes in separate rooms. 
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The Panama Canal Forge Shops 


By FRANK A. 





SYNOPSIS —The arrangement of the forge 
shop is given in the equipment layout, which, 
together with the list in the table, forms a good 
guide to those having similar work in charge. 
The open-sided buildings, closed with 
when necessary, present a distinctive 
of tropical construction. 


louvers 


featur. 





HE forge shop of the Panama Canal at Balboa is 

in building No. 2 of the group of permanent shops. 

This structure houses not only the forge plant, 
but the copper, tin and pipe shops also. The building 
ts 359 ft. long and 89 ft. in width, the main povtion, 
or high section, of the structure being 60 ft. wide 
with a lean-to on the side, 29 ft. in width. In general, 
the closure of the building is very similar to that of 
the machine shops described in earlier articles. The 
main portion of this building is served by a 25-ton 





INTENSIFIER AND 500-TON HYDRAULIC 


electrically operated overhead traveling crane, the run- 
ways for which extend out of the building at each 
end, the same as in the case of the machine shop. 
In addition to this crane there are numerous jib cranes 
that handle work for various hammers and other ma- 
chines throughout the plant. 

A general layout of the forge shop is shown in 
Fig. 1. This gives the location of all the equipment, 
which is listed in the accompanying-table. The steam- 
hammer equipment is located in the northern half 
of the shop. These hammers range in various sizes up 
to 2700 lb. capacity. The smaller sizes are in the 
column line between the main shop and the lean-to, and 
double rows of blacksmith’s fires for each heavy ham- 
mer are provided in addition to heating furnaces. 

In the southwest corner of the building there is a 
hydraulic forging press of 500 tons’ capacity, with two 
furnaces—one for heavy and one for medium sized 


PRESS 


STANLEY 


work. On the same side of the building, but near the 
center of the length, is found the tool-dressing plant 
with its hammers, forges and furnaces, including pre- 
heating and high-temperature barium and lead baths, 
water, oil and brine tanks. 

Crude oil is used throughout for the forges and fur- 
naces, the fuel feeding by gravity from tanks located 
on the hill to the south of the building. By means 
of reducing valves the oil pressure is cut down at the 
burners to about 30 lb. The blowers, of which there 
are three in the building, each have a capacity of 
about 3500 cu.ft. of air per minute at 6 oz. pressure. 

The pipe machinery and other equipment required 
for copper, tin and general pipe work are located at 
the north end of the building in a section about 60 
ft. in length. These machines are operated in a group 
by an electric motor of 15 horsepower. 

The Bethlehem 500-ton forging press is illustrated in 
which also shows the intensifier at the rear of 
This machine is served by a 3-ton jib crane 


Fig. 2, 
the press. 


FIG. 3. FORGING A HEAVY 


SLAB } 


of 24-ft. radius and by the overhead traveling crane 
that passes directly over the two heating furnades, 
which are some 20 ft. to the right of the press. 

Fig. 3 illustrates the press in operation, with a large 
heated slab between the jaws. For various classes of 
work, particularly in the line of big shafts, a series 
of large chucks are provided, by means of which one 
end of the work is gripped and the whole bar revolved 
as required under the press. Several of these holding 
devices are illustrated in Fig. 4. When in use they 
are suspended in the bight of a chain from the crane, 
and at each stroke of the press the chuck and the work 
are rotated as far as desired to bring another portion 
of the work surface into position for squeezing under 
the press. 

There are of course a number of bulldozers, headers 
and other forming machines in the plant, and many 
interesting operations are carried on. One piece of 
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special equipment in this department is the air-operated tH ies er, stean single-frame 600 Ib Bell Steam Engr Co 
- = ‘ i * yo immer, steam, singte-trame, ¢ b ues- ement- on 
machine shown in Fig. 5. It is used principally for pt2 Furnace, high-epeed, }-burner > . Rockwell ¢ 3 
> . a a A .- slower, fan, 56 1n., o ; Sturtevant & Cy 
removing bolts from car couplers, for special riveting  F-!4 Hammer, helve, 200 lb C. C. Bradley & Sons 
‘ , . . . F-15 Furnace, forging, 2-burner W.S. Rockwell Co 
operations, etc. It consists of a pneumatic rock drill  F-16 Hammer, helve, 100 Ib C. C. Bradley & Sons 
. . . — F-17 Furnace, forging, 2-burner W.S. Rockwell Co 
mounted upon uprights above an anvil that is provided f-18 Hammer. belt-power, 300 Ib Beaudry & C 
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PC RINT OE. i q & } Cinder Filo 
i — Wood Blocks 
abr mek hate 2 
SECTION THROUGH SLAB . 333 Stringers. spaced 26 Cio : 
UNDER COPPERSMITN FIRES TION OF TOOL AND gers, spaced 26 CoC ncree ‘ord 
AND PIPE RACK ‘Or- ”00M FLOORING SECTION OF OFFICE FLOOR SECTION A-A 
FIG. 1. LAYOUT OF PANAMA FORGE SHOP AT BALBOA 
with fixture plates in various forms to suit the mate- age — ler mo te | Vin., single aoe Ma pen 
: = 74 rhace, rod, 2 1 mericans op quip 
rial to be handled. The chuck end of the drill piston’ '-?! Bulldozer, horizontal pn umatic, 2¢in.cylia- 
. . . » ° . . aer 0 eatherstone oundry 
is fitted with a special head for hammering, riveting Machine Co 
, h-22 Header, bolt-forging, 2-in. singk National Machiuery Co 
or other operations, and the machine can of course F-23 Header, bolt-forging, 14-in. single National Machinery Co 
} . hee 4 : E x aie a F-24 Furnace, long rod, 2-burner American Shop Equip C 
ve operated as rapidly as desired, according to the 5-25 Forge, single, 4ft. diameter Shop made 
¥ . b- 26 Hamr , steam, 8 le-frame, 1,1101b Bement, Miles & Co 
character of the piece to be handled. ae Meee ieee a dienes iapmele 
> ° . 2 ri e, forg r. oil-b 1e ; on . o 
A number of parts in the way of couplers and [28 furnace, foring, oilburner ae 
shackles will be noticed piled up alongside the machine, 30 Forge, single Shop made 
r-31 Furnace, calorex, oil tempering, 30-in. diame- ; 
and a coupler shank and head are shown suspended ter, 33 in. high W.N. Best 
x my : F-32 Forge, single, 4+ft. diameter Shop made 
from a crane jib over the anvil. - Forge ee +ft —_ eter ae 
. 4 Forge, single, 4+ft. diameter Shop made 
LIST OF MACHINES IN PANAMA CANAL FORGE SHOP F-35 Furnace, forging, single end W. 8. Rockwell Co 
: : F-36 Hammer, steam single frame, 800 |b Niles-Bement-Pond 
No Description Manufacturer F-37 Blower, fan, 36in., No. 8 B. F. Sturtevant & Co 
F-1 } na ing, 6-burt W_S. Rockwell Co F-38 Blower, fan, 36in., No. 8 B. F. Sturtevant & Co 
K-2 | ne forging, 4burner W_S. Rockwell Co F-39 Furnace, forging, 4+burner W.S. Rockwell Co 
-3 Press, forging. 500-ton, air or st« ' Bethlehem Steel Co F-40 Crane, pillar, 5 ton Whiting Fdy. & Equip.Co 
r-4 Forge, single, hand, ‘eit diameter Shop made F-41 Hammer, steam, single frame, 2,500 Ib Bement, Miles & Co. 
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FIG. 4 CHUCKS FOR HANDLING LARGE PIECES 
F-5 Forge, single, hand, 4ft. diameter Shop made 
F-6 Forge, single ° l and, 4-{t. diameter Shop made 
F-7 Furnace, forging, 4-burner, single end W. 38. Rockwell Co 
F-8 Grinder, double, 14xt4x1} ir Valley City Mach. Wks 
F-9 Grinder, double, wet and « lr 14x2x lis Bridgeport Safety Emery 
Wheel Ce 
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F-48 Forge, 5-ft. diameter 
F-49 Crane, pillar, 5 ton 

-50 Forge, 5-ft. diameter 
F-51 Crane, pillar, 5 ton 
F-52 Hammer, steam, double-frame, 2,000 lb 
F-53 Crane, pillar, 5 ton 
F-54 Forge, 5-ft. diameter 
¥-55 Furnace, forging, 4burner 
-56 Forge, hand, 5-ft. diameter 
F-57 Forge, hand, 5-ft. diameter 
F-58 Slab, be nding, spring tempering 
F-59 Furnace, forging, 2-burner 
F-60 Furnace, rod, |} in., 2-burner 
b-61 Furnace, bar 
F-62 Furnace, bar 
F-63 Furnace, rod, 2in ' 
F-64 Header, bolt-forging, 1} in 
-65 Furnace, rod, 1} in., 2-burner 
F-66 Furnace, rod, 2 in., 2-burnet 
F-67 Furnace, rod, 2 in., 2-burnet 
F-68 Furnace, lead bath, 2-burner 
F-69 Table, air 2x2 ft 
F-70 Furnace, barium c hloride. 
F-71 Furnace, reheating 
F-72 Tank, tempering 
F-73 Forge, single, 4ft. diameter 
F-74 Forge, single, +ft. diameter 
F-75 Tank, brine, small 
F-76 Forge, 4ft. diameter 
F-77. Forge, 4ft. diameter 
F-78 Forge, 4ft. diameter 
F-79 Forge, 4-ft. diameter 
F-80 Forge, 4+ft. diameter 
F-81 Slab, bending, 5 ft. square 
F-82 Furnace, forging, burner 
F-83 Hammer, steam, single frame, !,1001b 
F-84 Forge, portable, square 
F-85 Crane, traveling, 25 ton 
F-86 Tank, water 
F-8? Tank, water 
F-88 Tank, water 
F-89 Tank, water 
F-90 Tank, water 
F-91 Tank, water 
F-92 Tank, water 
F-93 Tank, water 
F-94 Tank, water 
F-95 Tank, water 
F-96 Tank, water 
F-97 Crane, jib 
F-98 Crane, jib 
F-99 Crane, jib 
F-100 Crane, jib 
F-101 Shears, bar iron, single end, 8x1{ flat, No. B 
F-102 Cutter, sprue, |] in. diameter ¢ and 5x1} flat 
F-103 Shears, splitting, }-in. plate by 8 ft., No. 579 
F-104 Crane, traveling, 20 ton 
F-105 Crane, traveling, 2 ton 
F-106 Saw, cold, 10—-28-in. diameter saw 
F-107 Heater, tire, 56 in., portable, gasoline 
F-108 Furnace, calorex, portable, oil burning 
F-109 Rigging, turning, 15 ton 
F-110 Slab, 3 ft. 5in. x 3 ft. 8in 
F-111 Slab, 3 ft. 3 in. x 5 ft 
F-112 Forge, 5 ft. x 5 ft. 6in 
F-113 Crane, jib, 3 ton 
T-1 Cutter and threader, 12-in. pipe, No. 108 
T-2 Cutter and threader, 8-in. pipe, No. 13 
T-3 Cutter and threader, 6-in. pipe, No. 6 Duplex 
T-4 Cutter and threader 
T-5 Bender, 2-in. pipe ; 
T-6 Slab, bending, ¢ x 5ft 
T-7 Furnace, pipe-heating 
T-8 Threading and cutting-off, pipe, pneumati« 
T-9 Shears, squaring aad slitting, 36-in., No. 20 

gage 
T-10 Shears, squaring, 52 in., No. 16 iron 
T-11 Seales, platform, 2,000 tb., portable 
T-12 Folder, tin, 30 in 
T-13 Former, slip-roll, 36 in 
T-14 Closer, elbow, hand machine, 4 to 7-in. pipe 
-15 Former, funnel, 10-in. rolls 
T-16 Fé@tmer, slip-roll, 20 in 
T-17  Beader, hand power, No. 2 
T-18 Beader, cutter, hand power 
T-19 Machine, setting-down, hand power 
T-20 Folder and brake, 42-in. universal, hand, 
No. 20 iron 

T-21 Shears, squaring, 36 in., No. 18 iren 
T-22 Folder and brake, 42-in. universal, hand 
T-23 Folder, sheet-iron, 32 in 
T-24 Folder, sheet-iron, 20 in., No. 20 iron 
T-25 Pune h, hand lever, }-in hole 
T-26 Burrer, small, hand, incased 
T-27 Former, slip roll, 21 in 
T-28 Folder, sheet, 42 in 
T-29 Shears, squaring, 36in., No. 20 gage 
T-30 Forge, circular, coal, 4 sections 
T-31 Machine, wiring, uncased 
T-32 Turner, small (or burr), incased 
r-33 Turner, large, incased 
T-34 Burner, large, hand, incased 
T-35 Burrer, large 
T-36 Crimper and beader, hand 
T-37 Groover, 20 in., hand power 
T-38 Groover, 30 in 
T-39 Burrer, small, hand 
T-40 Machine, setting-down, angle, incased 
T-41 Machine, setting-down, hand, incased 
T-42 Turner, small, hand 
T-43 Turner, small, incased.... 
T-44 Groover, 36in., hand power 
T-45 Turner, large, thick edge 
T-46 Former, slip-roll, 84 and 36 in. rolls 
T-47 Former, slip-roll, 37 in., hand power 
T-48 Mac hine, journal- aatesting. M.C_B. br'ses 
T-49 Beader, hand power, No. 
T-50 Turner, large (or burr), he TES ineased. 
T-5! Crimper, hand power, cornice makers 
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Shop made 
Whiting Fdy 
Shop made 
Whiting Fdy. & E erie. C oO 
Chambersburg Mfg. C 
Whiting Fdy. & Fx ala o 
Shop made 

W.S. Rockwell Co 
Shop made 

Shop made 

Shop made 

WS. Rockwell Co 
American Shop Equip 
American Shop Equip 
American Shop Equip 
American Shop Equip 
National Machinery Co 
American Shop Equip.Co 
American Shop Equip. C 
American Shop Equip 
American Shop Equip 
Shop made 

WS. Rockwell Co 
American Shop Equip 
Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

W.S. Rockwell Co 
Niles-Bement-Pond 
Shop made 
Cleveland Engineering Co 
Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Shop made 

Long & Allstatter 

k. W. Bliss & Co 

Lennox Machine Co 
Morgan Engineering Co 
Cleveland Engineering Co 
Railway Appliance Co 
Shop made 

W_N. Best 

Bethlehem Steel Co 


Shop made 

Shop made 

Curtis & Curtis 

Jarecki Mfg. Co 

Bignall & Keeler Mfc. Co 
Bignall & Keeler Mfg. Co 
Pedrick & Smith 

Shop made 

Tate & Jones Co 


Shop made 


Niagara Mach. Tool Wks 
Niagara Mach. Tool Wks 
Osgood Scale Co 

Niagara Mach. Tool Wks 
Niagara Mach. Tool Wks 
Niagara Mach 
Niagara Mach 
Niagara Mach 
Niagara Mach. Tool Wks 
Niagara Mach Tool Wks 
Peck, Stowe & Wilcox 


Tool Wks 
Tool Wks 


Niagara Mas h Tool W ks 


Niagara Mach. Tool Wks 
Niagara Mach. Tool Wks 
Niagara Mach. Tool Wks 
Niagara Mach Foot Wks 
Niagara Mach. Tool Wks 
Niagara Mach. Tool Wks 
Niagara Mach. T« “ Wks 
Niagara Mach. Tool Wks 
Niagara Mach. Tool Wks 
Shop made 

Peck, Stowe & Wilcox 
Niagara Mach. Tool Wks 
Niagara Mach Too | Wks 
Niagara Mach. Tool Wks 
Niagara Mach. Tool Wks 
Peck, Stowe & Wilcox 
Niagara Mach. Tool Wks 
Peck, Stowe & Wilcox 
Niagara Mach. Tool Wks 
Niagara Mach. Tool Wks 
Niagara Mach. Tool Wks 
Peck, Stowe & Wilcox 


Tool Wks 
Tool Wks 
Wilcox 

Tool Wks 
Tool Wks 


Niagara Mach 
Niagara Mach 
Peck, Stowe & 
Niagara Mach 
Niagara Mach. 
Shop made 


Niagara Mach. Tool Wks 
Niagara Mach. Tool Wks, 
Niagara Mach. Tool Wks. 
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T-52 Shears, circle, 32 in., No. 22 gage, No. 2 Niagara Mach. Too! Wh 
T-53 Rolls, sheet-metal, 72-in. rolls D. H. Stoll Co 

T-54 Bender, hand power, 2-in. pip: Pedrick & Smith 

T-55 Grinder, tool, wet, single Springfield Mfg. Cx 
T-56 Machine, wiring, incased, superior Niagara Mach. Tool W 
T-57 Forge, oil 

T-58 Forge, oil 

r-59 Forge, coal 

T-60 Slab, bending, 3 ft. 6 in. x 5 ft 

r-61 Slab, bending, 3 ft. 6 in. x 5 ft 

T-62 Clamp, band-saw, for brazing 

T-63 Crane, jib, }] ton Shop made 


A Reaction from Oslerism 
By N. E. HILDRETH 

“Middle-aged married men preferred! We want good 
men and will pay the price.”” These words, ending an 
advertisement in the “Positions Open” department of a 
recent issue of the American Machinist, 
as indicating the return swing of a pendulum marking 
an economic epoch. The beginning of the epoch dated 
somewhere near the colonial period, when settled age 
and gray hairs were regarded as denoting wisdom and 
capability and commanded such a premium as to cause 
the young men to powder their hair. The climax of 
the epoch was reached several years ago, when Dr. Osler 
was reputed to have relegated to the scrap heap of the 
“worn outs” all those who had passed the age of 45 or 
thereabouts. 

That we are now experiencing a reaction from Os- 
lerism to a more sane and humane recognition of the 
economic worth of the middle-aged and old men is being 
evidenced by the increasing number of advertisements 
similar to that referred to above, several of which | 
have recently seen in the American Machinist and other 
journals. Within the last two months several prominent 
Chicago businessmen of recognized ability and success 
inaugurated a movement in that city to give employ- 
ment to the old men—the discards, supposedly too old to 
be efficient. Something like two thousand responded to 
the advertisements, and in the first ten days between 
two and three hundred were placed in positions suited 
to their experience. I have not seen any recent reports 
of the success of this movement, but the early results 
were highly gratifying to the promoters, those em- 
ployed making good almost without exception, 
men of 70 years among the number. 


impressed me 


some 


YouTH Is NOT NOWADAYS IMPERATIVE 

help-wanted advertisements con- 
“Must be young men,” “Young 
age,” etc., while 
section 


two 


A few ago, 
tained such phrases as 
men wanted,” “Not over 
of forty advertisements in the “Positions Open” 
of a late the American Machinist only 
either directly or indirectly indicated that young 
were especially desired, while the qualifications required 
by the greater number of the other advertisers could 
only be found in men of ripe age and experience. 

I have been for several years specializing in so-called 
“efficiency work”—that is, improving methods and sys- 
tems, installing piecework and increasing production— 
and in the four or five machinery-manufacturing plants 
in which I have had charge of manufacturing operations 
my observations have been that for dependability, punc- 
tuality, loyalty, production and profit-making capacity 
the experienced middle-aged to elderly men are equal or 
superior to the younger men. 

Why did the advertiser express his wants in the words 
at the beginning of this article? Because, I believe, he 


years 
30 years of 


issue of 
men 
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haa, many times doubtless, tried out the young man 
and found him unprofitable because of lack of skill due 
to inexperience, or unreliable because unsettled, or ineffi- 
cient because lacking in the steadiness and good judg- 
ment acquired with the passing years. 

There has been considerable discussion in the Amer- 
ican Machinist recently on the scarcity of good and all- 
round mechanics and the reasons therefor. I believe a 
potent cause to be the attitude of managers in recent 
vears toward men with white temples, it being the pol- 
icy of some to refuse to employ men over 40, while 
others also systematically seek excuses to drop from the 
payrolls those past the meridian of life, for fear of hav- 
ing them pensioners later. This action results not only 
in reducing the available supply of experienced mechan- 
ics, but tends to discourage youth from attempting to 
learn a trade or stay permanently with one employer. 
TURNOVER 


QUESTION OF LABOR 


Another condition that exists in the manufacturing 
field—namely, the seeming employing 
large number of men in order to secure a comparatively 
few who stick—I believe to be correlated to and aggra- 
vated by this unfortunate attitude of many employers 
toward middle-aged and elderly labor. An engineer is 
said to have disclosed from the employment statistics of 
six states the fact that twelve metal-working factories 
in those states in a given year hired 45,571 new people 
Is it fair to assume 


necessity of 


to make a gain of 6697 employees. 
that the blame, or the greater part of it, for this great 
economic waste lies at the door of the 38,874 who did 
not stick? 

The adage, “Young men for war—old men for coun- 
cil,” is a good one, but misleading in that it by implica- 
tior limits the capabilities of both; and I believe a great 
benefit that is resulting from the present war is the 
enforced demonstration that the middle-aged and elderly 
men can fight efficiently, not only on the field of battle, 
but also in the field of industry. 

1 am making no plea that our factories be turned into 
eleemosynary institutions or old people’s homes. That 
would be absurd. Yet, while I believe that phase of the 
question is legitimate for the consideration of any na- 
tion or individual professedly Christian, I think it can 
be entirely eliminated by those so inclined and ample 
justification found solely from the economic standpoint 
for a more extended recognition of middle-aged and 
elderly men in both subordinate and executive positions 
of many kinds. 


Accurate Setting Device for 
Internal Grinding 
By H. L. APPLE 


We do a great deal of internal grinding of small holes 
(,°, to | in. in diameter) in perforating dies. The per- 
forating die-holes have a taper of 0.004 in. in 1 in., 
and the dowel holes are perfectly straight. The dies 
are mounted on master plates, therefore all the holes in 
each die must be ground before the die on the master 
plate is disturbed, which means that the grinder must 
be set to grind 0.004 in. taper and also to grind per- 
fectly straight on each die. 
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Not being able to depend on the graduations on the 
grinder for extreme accuracy, it was a case of more or 
less cut and try, and this consumed a great deal of time. 

In order to reduce the time of setting the machine 
and to obtain a greater degree of accuracy, I made the 
attachment here illustrated. This device made it pos- 
sible to set a machine in a very few minutes so that it 
would grind a perfectly straight hole or an accurately 
tapered hole without the usual experimenting. 

A is the head on the internal grinder; B is an ad- 
justable straight-edge ,4, x { x 7 in. graduated in half 
inches, swiveled on a ,*,-in. pin at C and slotted to allow 
adjustment on the The dial 


;;-in. clamp screws at DD. 








SETTING 


DEVICE 


THE 


indicator E is mounted on the bracket, which is at- 
tached to the bed of the machine. 

To set the straight-edge, chuck a piece of about j-in. 
steel extending say 24 in. from the chuck, then external 
grind, setting the swivel table so that the machine is 
grinding parallel. Now set the straight-edge A so that 
the indicator shows it to be parallel with the travel of 
the table. After the straight-edge is set and clamped 
in this position, use the indicator to set the machine. 
Straight or tapered holes can then be ground with ex- 


treme accuracy. 


of Caliper 


MAPES 


New Form 

By D. E. 

The convenient tool here illustrated, which is not 
yet on the market, is a pair of firm joint outside calipers 
with one leg reversed as shown. It is useful for measur- 
ing core holes and the like, to see if there is an equal 
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APPLICATION OF REVERSED CALIPER 


amount of metal on all sides. It is equally useful for 
turned work on a lathe, to locate the thickness of a 
wall where it is not convenient to use a scale and the 
work is not required to be made to close limits. 
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Airplane Engine Repairs at Toronto 


By FRED H. COLVIN 





SYNOPSIS —Airplane engines lead such a 
strenuous life that the best of care is necessary 
to keep them in service. As most of the respon- 
sibility of a successful flight rests on the engine, 
mechanical perfection is particularly desirable. 
The article describes how engines are kept in 
commission at the new shops of the Royal Flying 
Corps. 





HE Canadian division of the Royal Flying Corps 

is systematically arranging for the repair of air- 

planes and engines. With headquarters in To- 
ronto, the division is planning to have general repairs 
to both engines and planes made at that point. Ali the 
flying fields, which include the first, or primary, field 
at Deseronto and the secondary fields at Leaside, Ridley 
Park and Camp Borden, have what might be called field 
repair shops for minor repairs and also for the regular 
overhauling and cleaning which become necessary after 
50 hours of actual flying. In the same way minor re- 
pairs to planes and landing gear are also made in the 
shops at the various flying fields. 

When, however, a crankshaft has been bent by a 
severe crashing of the machine on landing, no repairs 
are attempted at the flying field, but the complete en- 
gine is shipped to the main repair shop at Toronto. 
Here it is taken apart and thoroughly examined in every 
particular. Broken and damaged parts are removed 
and replaced, and the engine put in shape for actual 
service and shipped back to the flying field as soon as 
it has been tested. 

Owing to the difficulty of securing skilled mechanics 
for all this work, it has been found advisable to pick 
the best men available and train them along special 
lines of repairs. Under the guidance of a few skilled 
mechanics men become fairly expert in handling con- 
necting-rods, piston pins and work of that kind, and 
this method has been found to work out as well as can 
be expected where skilled men cannot be secured. It 
takes comparatively little training to make a man fairly 
skillful, and by keeping him continually on some par- 
ticular job he soon learns to handle it in a very satis- 
factory manner. 


BOXES FOR EASY HANDLING 


Special trays, or boxes, which can be easily handled, 
are made for holding the different parts on their way 
through the shop, and great care is taken to have every 
part absolutely right before the engine is reassembled. 
The forms used in keeping track of this work as it goes 
through the shop are illustrated herewith. 

Engines are allotted to Engine Repair Park, as the 
shops are termed, by the Royal Flying Corps headquar- 
ters. Each engine is given a logbook for all future work. 
This book gives a complete history of the engine at all 
times. On receipt of allotments, a job number is given 
to the engine by the commanding officer, and all depart- 
ments are advised of this number when they receive the 
engine. 


The engines are then sent to the dismantling de 
partment, which immediately advises the office of the 
commander that they have been received, giving both 
their own and the maker’s number. The logbooks then 
go to the office, which forwards them to the inspection 
department; there particulars of all work required to be 
done are filled in, and the work actually performed and 
passed is entered. No department except the inspection 
department makes entries in the logbooks. 

On completion of the engine, the logbooks are re 
turned to the commanding officer for his signature. 
These books are packed and dispatched with the 
engines to the flying fields. The entries in the logbooks, 
while as concise as possible and not giving details as to 
the replacement of bolts, nuts, etc., only the main parts 
being mentioned, are such, however, as to enable the 
squadrons to obtain a good knowledge of the work whici 
has been done on the engines. 

Should it be apparent from the condition of the en- 
gine that it has not had fair treatment while with the 
squadrons, an entry to that effect is made in the log- 
book and where possible a remedy is suggested. No 
work is started on an engine until after receipt of the 
job number. 


THE FoRMS USED 


The dismantling department makes out Form No. | 
in duplicate, retaining one copy and forwarding the 
other to the inspection room. All parts of the engine 
are thoroughly cleaned before leaving the dismantling 
department and the valves lightly ground in to facilitate 
inspection. 

The dismantling department also makes out a blue 
tag, Form No. 2, furnishing as many copies as there 
are parts trays for the engine. remain 
with the engine until it has passed through the shops 
and is ready for packing. 

Form No. 3 is made out by the inspection depart 
ment, the lower portion being used for drawing parts 
from the stores. This leaves a carbon copy of stores 
drawn for the sheet beneath. 
tained and completed by the inspection room upon re 
ceipt of parts. 

Form No. 4 is made out by the inspection depart 
ment. It gives particulars of the work to be done and 
is attached to each part requiring attention. The de- 
partment doing the work completes the form, sending 
it back to the inspection room together with the part 
when the work is finished. 
spection room until it is completesin all its parts. Should 
any parts not be in stock, the engine remains there 
until they are secured and have passed inspection. A 
red tag, Form No. 5, remains with the engine until 
its return to the inspection room. 

Form No. 6 is now started by the inspection depart- 
ment, and this, together with its envelope, No. 7, re 
mains with the engine until it is completed. All entries 
on this card are made by the inspection department 
which forwards it to the commanding officer as soon 
as the final test of the engine is completed and it is ready 
for service. 


These forms 


The carbon copy is re 


No engine leaves the in- 
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are given in degrees ana not as measurements of the 


Form No. 8 is made out by the assembly department, 
the inspectors signing in the top right-hand column as _ stroke. 
the several operations of assembly are inspected and 
passed. A carbon copy of the valve and magneto setting 
is made and forwarded direct to the testing denartment. 


On completion of the tests, Form No. 9 is sent to 
the office of the commanding officer, where it is dupli- 
cated on Form No. 10 for sending out with the engine 
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FIGS. 1 TO STANDARD DISMANTLING AND INSPECTING FORMS 


Form No. 9 is then made out by the test department. logbook. The original is then returned to the test de- 
The setting of the valves and the magneto is shown partment, where it is filed for future reference. ' 
2s it remains after the engine has been tested and passed As the engine passes through the shops for the sec- 
for torque. This will not necessarily be the same as ond dismantling, reassembly, etc., after the first test, a 
that given by the assembly department if better results second form, having the same job number as the orig- 


can be obtained with some other setting. All settings inal, is made out by each department. These forms are 














September 6, 1917 AMERICAN 
kept with the first forms by each department. Each 
department keeps its completed forms in numerical or- 
der, according to the job numbers, so as to be easily 
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All time spent and material used at the repair park 
are accounted for under the headings which show where 
all charges should be made. 








found for reference. All departments make a daily re- 
port before 9 a.m., as shown in Form No. 11, to the 


Job numbers include all time and material used in 
connection with the repair and rebuilding of airplane 
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FIGS. 6 TO 9 INSPECTION ASSEMBLY AND TEST FORMS 

Form No. 12 shows an engine-record card which is 
kept in the office of the commanding officer and is 
brought up to date from the returns by the several 
departments given in Form No. 11. This gives a con- 
cise history of each engine as long as it remains in 


service. 


transport vehicles. These numbers are allotted by the 
commanding officer, who advises the departments con 
cerned of the numbers allotted to each engine or motor 
transport vehicle. 

Stock numbers include all time and material used on 
manufactured work, such as engine parts, tools or 
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ticles manufactured for other units. All requests for 
this class of work are made out on a special form, the 
article passing through the inspection department. They 
are then transferred to the repair stores and reissued 
by them to the proper department. 

All order numbers originate in the drawing office, 
where a book is kept which records all numbers issued. 
Where drawings are required, these bear the stock order 
number in addition to its drawing number. Should 
further similar articles be required after completion of 
the first order, the new order will have the same num- 
ber as the original and be followed by a letter of the 
alphabet, commencing with A. 


How ORDER NUMBERS ARE GIVEN 


Works order numbers include all repairs or altera- 
tions to machine tools, plant or buildings. Requests for 
this class of work are made out by the department re- 
quiring the work to be done. This takes a works order 
number preceded by the initial letters of the depart- 
ment, for example, W. O. M/S202 stands for works 


order number 202, issued by the machine shop. Each 
department keeps a record of all orders issued. 
Permanent works orders (common to all depart- 


ments). Only time spent on these orders during the 
working hours of the park is to be accounted for. 





Working order number 1001—Cleaning. 

Working order number 1002—Drill. 

Working order number 1003—Guards. 

Working order number 1004—Leave. 

Working order number 1005—Excused duty or hos- 
pital. 

Working order number 1006—Orderly duties. 


Working order number 1007—General work in con- 
nection with laying out plant. 

Each department renders a weekly summary of all 
time, in man-hours, worked on each order. This goes to 
the stores by 9 a.m. Monday. The stores keep a record 
of all time spent and material used on each order, in 
the form of a loose-leaf ledger. 

Time sheets are made out by all noncommissioned 
officers below the rank of sergeant (with the exception 
of clerks and storemen). 

The time sheets are signed by the noncommissioned 
officer jin charge of the section, and passed to the officer 
in charge of the department, who files them when the 
necessary information has been secured. 


PARTS THAT NEED ATTENTION 


After an engine has been run from 100 to 150 hours, 
it is given a complete overhauling. New connecting-rod 
bearings, and in most cases main bearings, are also in 
stalled. These bearings are cast in the shop, on a brass 
back, and after being fitted in place are carefully lined 
and reamed to the proper size. Scraping is practically 
unknown, as is now the case in nearly all the better 
grade automobile shops. 

There are a great variety of breakages from various 
causes. Among these is the breaking of the piston 
pin, which usually destroys the piston and frequently 
breaks the small end of the connecting-rod. This is 
probably caused by the piston pins being case hardened 
too deep, which makes them brittle, owing to the lack 
of the soft core, as these pins are hollow. 

The bearing of these pins is in the aluminum piston, 
as has previously been described in connection with the 
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building of the Curtiss motor. These wear in time, 
and oversize piston pins are being tried to remedy 
this difficulty. Bronze bushings may also be adopted 
later in case of further wear, or if the enlarged pins 
do not prove entirely satisfactory. 

Crankshafts are frequently bent when the propeller 
strikes the earth in making a bad landing, and a special 
35-ton hydraulic press is being installed for straighten- 
ing these shafts. It is the intention to clamp the end 
shaft bearings in a suitable fixture and apply pressure 
wherever it may be necessary in order to bring the 
shaft back to its normal position or to within 0.002 in. 
of straight. If the shaft is over 0.020 in. out of line, 
it is not usually considered advisable to attempt 
straightening. 


REPAIRING CRANK CASE BY WELDING 


When a crankshaft becomes bent from an accident 
of this kind, it usually cracks or otherwise mutilates 
the crank case or engine face, or both. Many of these 
can be repaired by an expert oxyacetylene welder, but 
it is very necessary to hold the pieces firmly in position 
to prevent their being badly warped by the local appli- 
cation of intense heat. To avoid this, heavy cast-iron 
blocks are to be used, to which the cases will be bolted 
so as to hold them firmly in position during the welding 
operation. In this connection it is interesting to note 
that a large heating furnace has been provided into 
which the crank case, already bolted on its heavy cast- 
iron form, can be heated as hot as may be necessary, 
before the welding is attempted. This, in some in- 
stances, is about 200 deg. below Fahrenheit, the melting 
point of the alloy, as this temperature has been found 
to assist the welding to a large degree and also to 
prevent warping after the piece is removed from the 
cast-iron form. 

There is also considerable repair work on the engine 
radiators, which means sheet-metal work, soldering and 
brazing to a considerable extent. In all the repair de- 
partments it is necessary to exercise extreme care, par 
ticularly when green men are being broken in. 


Cutting Coarse-Pitch Screws 
By H. L. TURNER 


pitch thread on 
and no 


I once had to rig up to cut a 2}-in. 
a 24-in. lathe with a four-pitch 
change gears for threads coarser than }-in. pitch. 

The only gears available for special rigging were a 
pair with cast teeth of 1/-in. pitch and having a ratio 
of 24 to 1. In order to use these I had to have a screw 
of l-in. pitch. This difficulty was overcome by making a 
new lead screw with a pitch of two threads per inch, 
which was substituted for the regular lead screw in the 
lathe. The nut was then babbitted to fit it, and with 
the lathe geared as it would have been to cut two threads 
per inch with the regular four-pitch lead screw, a left- 
handed 1-in. pitch thread was cut on the end of a piece 
of 1}%-in. shafting. 

The illustration will serve to explain the rest. The 
115-in. shaft was supported along the front of the lathe 
by one bearing fastened to the front of the headstock, 
and another carried by a trestle on the floor. The 
threaded end of the shaft ran in a babbitted nut fast- 
ened to the top of the lathe carriage, as shown. In 


lead screw 
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order to furnish a satisfactory drive with reverse mo- 
tion, the countershaft with its cone pulley and drive 
pulleys was turned end for end in its bearings. The 
drive pulleys on the lineshaft were shifted to line with 
the countershaft pulleys in their new position. 

The larger of the two gears was bolted to the face- 
plate, and the smaller one was keyed to the 1}}-in. 
shaft, on which was also mounted a 30-in. driving 
pulley, which was belted to the small step of the coun- 
tershaft cone pulley. As the lathe was driven from 
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THE COARSE THREAD-CUTTING RIG 


the shaft which also acted as lead screw, there was no 
unusual stress on the lathe parts, and a heavy cut could 
be taken without danger of breakage. I believe the 
most unusua! feature of the job was the making of the 
special lead screw with which to thread the 1}%-in. 
shaft. 


An Adjustable Angle Iron 
By LEIGH HUNT 


After designing a drill jig for a piece of work that 
had five angular holes, besides a few straight ones, my 
next proposition was to design angle irons that would 
give the required angles. 

Formerly all drill jigs used for drilling holes in »# 
piece of work on an angle had a separate angle iron for 





AN ADJUSTABLE ANGLE IRON 


each hole. My idea was to do away with all but one, 
thus cutting down expense. 

The illustration shows the main base made of cast 
iron, which holds the hardened and ground steel bush- 
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ings that are inserted to give the different angles re- 
quired. 

The top plate, upon which the drill jig is set, swings on 
the lower pin and rests on the long locating pin with 
the knurled handle. The plate also has two small hard- 
ened steel plates screwed on, as shown. These take 
the wear on the hardened and ground steel locating pin. 

It is well to stamp or in some way mark opposite 
each hole the angle it is for. 

This angle iron proved very satisfactory, and the de- 
sign was followed out in all others that were made. We 
found that the adjustable type not only cut down tool 
expense and the bother of having five angle irons around 
the drill press, but also considerably increased produc- 
tion. 


Bushing a Loose Pulley 
By C. HECKER 
An article in a recent issue of the American Machin- 
ist, about bushing a motor shaft, reminded me of a 
somewhat similar repair job on a loose pulley that came 
under my supervision some time ago. Both the pulley 
and shaft were badly worn but the size of the shaft at 
A could not be changed. The illustration shows how the 
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BUSHING FOR LOOSE PULLEY 





pulley was bored out and how the shaft was turned 
down. The bushing was bored an easy running fit for 
the shaft and turned the same for the pulley. A hack- 
saw did the rest. 

While this kind of a job may be subject to criticism, 
there is one thing to be said in its favor—it worked. 


Safe-cuarding Industries from 
Preventable Fire Loss 


A little book has just been issued by the National 
Board of Fire Underwriters, entitled “Safeguarding In- 
dustries—A War-Time Necessity.” It has been pre- 
pared by the Underwriters for the Council of National 
Defense with the view of aiding the elimination of the 
fire waste that grew in 1916 to $2.10 per capita over 
the loss in 1915 of $1.71. Thus, $214,000,000 was 
wasted last year in fires that were largely preventable. 
This money would have built nearly 30,000 airplanes or 
many hundreds of torpedo-boat destroyers. 

Folded into this little pamphlet is a “Self-Inspection 
Blank.” This asks a number of questions, all very prac- 
tical, bearing upon plant conditions. The object of this © 
blank is to call attention of foremen, superintendents 
and managers to what they should look for in the way 
of proper fire-preventing conditions. Both the pamphlet 
and the inspection blank are very helpful. 
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The Drafting-Room Apprentice’ 


By CHARLES M. 


preliminary education only, draftsmen 
may be divided into three classes 
college men, correspondence-school 
graduates and drafting-room appren- 
tices. Of college men, looking always 
from the viewpoint of preliminary edu- 
cation, understand, it might be said 
that they know too much; that is, their 
education is too diffuse to permit them immediate and 
ready application to this one small branch of engineer- 
ing, which probably is why college men make such a 
poor showing in a drafting room at first. On the other 
hand, of those worthy voung men who have labored 
nights and spare time through a correspondence-school 
course of drafting, it might be said that they do not 
know enough, a fact that is quite evident whenever 
this type of draftsman tackles his first job. That 
brings us down to the drafting-room apprentice. 

I have purposely listed him last, because I think that 
he makes the best draftsman. Assuredly, he is a man 
who invariably knows his business and knows it in all 
its ramifications, from the best way to shape a casting 
for the molder to the way a blacksmith upsets an end 
of iron. Your correspondence-school draftsman rarely 
understands these things at first, and your college 
Johnny, in his school days, was too busy absorbing 
theory to pay much attention to these trivial matters. 

Steve Winthrop began as a drawing-room apprentice. 
He signed in for three years in a large general jobbing 
shop, one that built huge triple-expansion engines for 
the Government and, going to the opposite extreme, 
minute grate bars for furnaces in the chemical industry. 
When he entered upon his apprenticeship, Steve did not 
know a blueprint from a connecting-rod, and all metals 
-—brass, cast iron, steel—locked alike to him. Of a curi- 
ous and inquiring turn of mind naturally, however, and 
given, right from the start, the privilege of bumming 
around in the shops, he soon learned to 
differentiate these metals. Also, being 
early instructed in the gentle art of mak- 
ing blueprints, he soon learned what these 
were and what they were for. From that 
time on, his education in the game as a 
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In the phrase, “privilege 
of bumming around in the shops,” lies the answer to 
the success of drafting-room apprentices in later life. 
They do make the best draftsmen. Steve learned more 
about the machinist trade in six months, just standing 
around with his hands in his pockets, watching ma- 
chinist work and asking questions, than the average 
machinist apprentice learns in a year, because the latter 
gets his instructions and practice piecemeal and at long 
intervals, whereas Steve, when he got tired of bother- 
ing a planer hand with questions, would saunter over 
to a boring-mill guy and proceed to become a pest and a 
nuisance to this man. 

Steve was a good kidder, though, even in those days, 
and I ween his visits were welcome to the younger ma- 
chinists—sort of a break in the monotonous grind. 
Then, too, young Steve 
had information as to 
what was under way in 
the drafting room, and 
this seemed to interest 
the men in the shop—in 
fact, did interest them, 
for they always wanted 
to know, although just why they wanted to know, Steve 
himself never was able to understand. Possibly they 
wanted to get ready to stand from under if the work 
showed signs of slackening. 

But Steve’s privileges were not confined to the ma- 
chine shop. He bummed around in the foundry and in 
the pattern shop also. In fact, Steve spent more time 
in the shop, these days, than he did in the drawing room. 
He liked the atmosphere. Nevertheless, he had his blue- 
prints to make and his petty drawings to turn out, 
these last under the combined supervision of the entire 
drafting-room force, whom were downright 
crool” in their criticisms. Still, Steve managed to 
weather every gale, and to learn in time the value of 
different lines and what section lining to 
use for steel and what for brass, and alto- 
gether he early won the sobriquet of the 
Old Man's white-haired boy. Steve used 
to do other things, too. The Old Man— 
the president of the organization—used to 
take Steve out on inspection trips around 
the plant, at which times Steve 


whole was acquired rapidly. 
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drive rods here and there into the soil with a hammer, 
under the critical eye of the Old Man—markers for 
a new fence or a new building to be erected some time 
in the future. The Old Man had great respect for a man 
who could swing a hammer 
and hit the object aimed at 
without missing, and Steve 
was “there” in that stuff. In- 
deed, the Old Man once 
raised the salary of a wop 
helper who demonstrated on 
several occasions that he 
could screw up a nut! All 
of which—to get back—helped greatly toward Steve’s 
general education. It was general, too—Steve’s educa- 
tion—which, in view of what he was after, made it the 
more valuable. A draftsman must have a working 
knowledge of at least three of the allied trades in order 
to be proficient. Lacking this knowledge, he will design 
castings that no molder can mold, and he will draw up 
machine parts that no machinist can machine. Steve 
in his own work frequently entertained doubts as to 
the practicality of something upon which he was work- 
ing and, after worrying the other draftsmen about the 
matter, would duck down into the shops, the courts 
of last resort to Steve, and inquire there into the matter. 





Thus he learned, and in so learning became more and 
more proficient along general lines as time went on. 
He liked the work and went to it like a dog to a bone. 

Yet there were frequent dry spells in this particular 
lrafting room—times when the work was slack and when 
Steve had nothing whatever to do. One such time he 
proved that he had initiative. It was after he had been 
in the game about a year. 

It occurred to him one day to design an engine of 
his own, an engine the like of which never had been 
built nor since—one embodying his own pet 
juvenile ideas. Athrill with the joy of creation, he went 
eagerly to the task, scarcely stopping to eat or sleep. 
He got all the handbooks he could find in the draft- 
He 


clean 


before 


ing room on the subject. 
spread himself a_ nice 

piece of drawing paper, sharp- 
ened all his pencils to a fine 
working point, got himself set 
on his stool properly before the 
table and waited for inspira- 
tion. After a long time—a 
sad, long time—the inspiration 
came. It would be a little two- 
cyiinder engine Steve decided, 
veitical type, with cylinders 
ox4 in., and the steam 
chest located between the cylin- 
ders, with the valves back to 
back and rubbing against each 
other. The big and valuable feature about this engine 
was to be the single steam chest for two cylinders. Not 
so rotten, eh? One steam pipe, too, you know. Great 
mechanical economy. Not that he ever hoped to see 
it built—not that. But he did want to startle the chief 
and the other deckhands into a realization that he, 
Steve Winthrop, knew his business. Having the idea 
now fully in his mind, he bent over the table and began 
to make lines. Well, he did startle the chief and the 
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deckhands. The chief chuckled over the idea, asked 
Steve where he got it, while the draftsmen soon began 
to butt in with ideas of their own, in order to make the 
thing work properly. Not only that. Word of the 
tremendous discovery got into the front office, with the 
result that the Old Man, ever on the alert to encourage 
Steve, gave Steve permission and put the proper orders 
through the shop, to have the engine built when the 
drawings were ready, but to have it all built by ap- 
prentice boys. That is to say, the patternmaker ap- 
prentices were to make the patterns; the machine-shop 
apprentices were to make the machine parts; the foundry 
apprentices were to make the castings. Steve was in a 
delirium of joy. He humped himself to it by day and 
dreamed of it by night. 

The kids in the shop got excited, too. Steve put in 
a lot of time talking the thing over with them, and in 
the fever that was upon him he completely forgot his 
daily tasks. Blueprints hung on the drying rack for days 
at a stretch, or until wanted and yelled for by someone; 
drawings forgot to get themselves filed away evenings; 
even the young woman stenographer missed Steve’s 
smiling and shiny countenance hanging over her table. 
But Steve was on the way to making good, so he did not 
care. He worked out the general arrangement with one 
hand while he shooed off the older draftsmen with the 








other, and then carefully drew up and traced and blue- 
printed the details. 
After that he was conspicuous by his absence in the 


drafting room. He spent every waking moment in the 
shop, hanging around the apprentices, and even got 
peeved when called up in the drawing room to dig out a 
drawing or to make a blueprint. He even thought of 
complaining at these interruptions to the Old Man. Why 
could not the chief make his own blueprints and dig up 
his own drawings during such a momentous time? 

The d— thing ran! It did, for a fact. It was only 
about a foot high and a foot long, but size did not seem 
to stop it. It whizzed over like a rocket; and because 
everybody had been skeptical about it, including Steve, 
everybody had neglected to bolt it down, and in con- 
sequence it ran all over the machine-shop floor. But 
itran! Steve? That little stunt filled Steve with a con- 
fidence in himself that forever afterward stood by him. 
He tackled bigger things later in life, things of vital 
importance, and they worked just as that first engine 
had worked; and he did it only because of the success 
of that first undertaking. Had it failed, Steve today 
might be listed with the failures, since failure in that 
first venture would unquestionably have robbed Steve of 
much of his self-confidence. 

Steve learned to do other things during that event- - 
ful apprenticeship. He learned to estimate the weight 
of castings from blueprints; installed a blower for the 
cupola in the foundry; learned to go into the field and 
measure up intricate machines and then duplicate them 
in drawings of his own fashioning later. And one other 
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thing he learned, the nature of 
which he never knew whether to 
gloat over or be ashamed of. The 
Old Man sent for him one evening 
just before quitting time. It 
seemed there had come in an order 
for a set of peculiar furnace tools, 
the like of which the company never had made and never 
had seen and so did not know anything about, although 
the Old Man knew there was such a furnace in operation, 
something that in itself was secret, and believed he 
could duplicate the tools if only someone, Steve, say—a 
youngster who could do it without attracting atten- 
tion—could break into that plant and make a sketch of 
the tools. Thus it was put up to Steve with instruc- 
tions. The instructions were to the point. Steve was to 
journey to a certain place that night; get into a certain 
rowboat which he would find waiting for him; row to a 
certain island and to a certain place on that island; 
hunt up a certain man, who would guide him to the 
furnace and indicate the tools and then would leave him. 
Steve was not to take any measurements. He was to 
sketch the shape of the tools as best he could, make a 
rough stab as to their length and size—and then beat it 
away from there to the boat as fast as his young legs 
would carry him. 

Steve drew a deep breath and, filled with much im- 
portance, set out. He found the boat. He rowed across 
to the island. He made a landing. Here he got cold 
feet; but orders were orders, especially when emanating 
from the Old Man, and with his heart in his throat he 
set out to find the man. And he found the man—a 
workman. That individual very mysteriously conducted 
Steve about a mile from nowhere and into the soft glow 
of a huge furnace. Around this furnace Steve saw. six 
or eight peculiar shaped tools. He knew that these 
were those; and as the man disappeared into the night, 
Steve got out his pad and pencil, glanced furtively about 
him and went to work 


making sketches. He AY\\\ WY WY 
\\ MN i Me Wy 


got home late that RX ry 
night. But late as it Lg 


was, he amplified his 
sketches while the ap- 
pearance of the tools 
remained fresh in his 
mind, and the next 
morning he proudly handed them over to the Old Man. 
Needless to say, knowing Steve, the order was filled 
without complaint, and a good many orders like it after- 
ward. Steve had earned his right to call himself a 
draftsman. 

This was but one of a number of remarkably in- 
dividual opportunities to learn that came to Steve dur- 
ing his apprentice days. Lack of space forbids my nar- 
rating others. Yet the lesson is plain. Steve acquired 
a viewpoint on the game of drafting which he could 
have gained nowhere else. He learned to see big in 
what of itself is but a small branch of engineering. 
College men are taught to see big, certainly. But the 
viewpoint is one of bigness over the whole field of en- 
gineering. Steve was taught to see big in just one 
tiny field of engineering. Therefore, he came out of that 
apprenticeship, as all youngsters emerge from any ap- 
prenticeship, with a fine working grasp of the game. 
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He did not know much about B.t.u.’s 
and the like, yet he could take cards 
and read them, from triple-expan- 
sion engines, like an old-timer. And 
he knew the actual cross-bending 
breaking point of bars of cast iron 
because he broke so many of these 
bars in a testing machine, as part of his duties, that 
he got nervous prostration. And he knew the actual area 
in square inches on a propeller blade—one the company 
made for the Government—because he had to lay it 
out in chalk on the actual blade and count ’em and 
make a report. 

A good, two-handed education, always, is that offered 
any apprentice in any trade, provided the organization 
desires to live up to the papers that it compels the 
youngster to sign. In the case of the drawing-room ap- 
prentice, he not only learns to make drawings, but he 
receives careful instruction into the whys and where- 
fores, to say nothing of the opportunities around him, 
in the shops, to prove out for himself much that is told 
him in the drawing room. So he grows in exact ratio 
to his own native ability and intelligence. And when, 
as not infrequently happens, the apprentice, once his 
period of service is at an end, cuts from his 
alma mater—though this is considered rank ingrati- 
tude on the part of the organization—and sets sail for 
another job and another organization, he generally finds 
himself more competent than he thought he was, by the 
simple process of comparing his work with the work 
of others. Thus is added one more competent man to 
the trade. 

It would be interesting to know just the number of 
men who have “gone big” in engineering who began 
their work as apprentices in some shop. I believe their 
number is legion. And I know, and state the fact with 
the conviction of one who knew him, and so knows, that 
George Westinghouse was the past grand master of 
them all. He knew, too. Because there never 
whiter man to his help, one who, for one single thing 
alone, was responsible for the movement today every- 
where, which, interpreted, foretells the passing of the 
“soulless” corporation. George Westinghouse gave his 
turkeys and his half-days Saturday before others in this 
thinking about them. Peace be 


loose 


was a 


country were even 
with him! 


And he was an apprentice. 


Chicago Machinery Club Has 
Big Time 


Saturday, Aug. 25, was a red-letter day in Chi- 
cago’s history. The Chicago Machinery Club, which, as 
announced in a recent issue of the American Machinist, 
has just secured permanent clubrooms in Machinery 
Hall, held its first outing at the Chateau Desplaines, 
at Lyons, Ill. The program was in keeping with the pro- 
gressiveness of the Western machinery men and in- 
cluded a ball game between the famous Friction Back- 
geared Stars and the Screwdriver Salesmen or Supply- 
men. Machinery manufacturers who had occasion to be 
in Chicago on this date were unfortunate if they did 
not participate in the general good time which was ex- 
tended by the club to all those who were present at the 
outing. 
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Manufacturing Operations on a Combination 
Sugar Bowl 


SPECIAL CORRESPONDENCE 





SYNOPSIS In this article are shown some of 
the ope rations re qutre d in making a combination 


All the 


is done Ov 


; 


not shown, as 


Ex- 
of drawing, forming and trimming dies 
illustrated. 


final turning are 


sugar bowl. tools are 


similar work various elements. 


amples 


are, however, Types of wooden chuck 


used for the also shown. 





HE H. O. 
recently commenced the manufacture of the com- 
bination sugar bowl seen in Fig. 1. The most im- 
portant and interesting operations in making this piece 


Rogers Silver Co., Taunton, Mass., has 


In making the body of the bow]! the material, which 
is hard white metal 0.0312 in. thick 
first blanked and then given its first drawing operation. 
The blank is placed in the die, Fig. 2, and receives its 
second draw with the punch A. By this process the 
body is formed into an almost semicircular shape, as 


(No, 22 gage) is 


shown by the part alongside the die. 


FINISH-FORMING THE Bopy 

In Fig. 3 is illustrated the punch press for finish- 
forming the body. The die is made from tool steel and 
the force from hard white metal. The manner in which 
the force is made is interesting. After the die block 


has been machined on the inside to suit the part to be 






































FIG COMBINATION SUGAR BOWL 





FIG. 3 FINISH-FORMING THE BODY 


of plated silverware are here described. With the ex- 
ception of the ornamental bird, the handles and the 
spoon holders, which are cast, the bowl is pressed. 


DRAWING OPERATION ON BODY 








THE 


hixMGkes 


FIG. 4 


TRIMMING 


shaped, it is fastened on the machine with four screws, 
Molten metal is then poured into the die, 
The metal is allowed t 


as shown. 
and the drop A is lowered. 
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solidify, some of it entering the slots in the drop. When 
it has cooled, the drop is raised and any superfluous 
metal removed. The force thus produced has the correct 
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The piece shown on the die has had this operation per- 
formed and gives a good idea of the work that is done. 
The outside edge of the neck is then trimmed to size 
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FIG FORMING THE NECK 
shape for stamping out the pieces. One of the parts 
to be formed is shown in the die; another, which has 
been finish-formed, is tilted against the die. 

The next operation is trimming the edges of the body. 
This work is performed with the press and tools shown 
in Fig. 4. The piece is placed in the die, as shown, and 
the punch, which has a circular cutting edge, is fed onto 
the part, trimming the edge. 

MAKING THE NECK 

For making the neck, the stock, which is also of the 
same thickness as the body, is first blanked and then 
given a drawing operation, the purpose being to assist 
in the next operation, which is forming. The tools used 
are shown in Fig. 5. The die A is made of tool steel, 
and the force B is obtained in a manner similar to that 
described for the body force. These tools are fitted 
to a drop press similar to that shown in Fig. 3. One 
of the necks after being formed may be seen. 

The center of the neck is then cut out as the next 
operation. The formed piece is put in a die, being 
located by its outside diameter. A punch of the cor- 
rect size is fed down and removes the center of the neck. 
The edge of the piece is rolled with the tools illus- 


ROLLING THE EDGE 
with the tools illustrated in Fig. 7. The piece is placed 
in the die A and is located by its outside diameter. The 
punch B is brought down to trim the edge, leaving it 


—E — | 
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FIG. 9 TURNING THE PARTS 
the correct diameter for attaching to the body punching 
For the cover, the stock is first blanked, then drawn, 


after which the forming operation is completed with 























FIG. 7. TRIMMING THE OUTSIDE 
trated in Fig. 6. The neck is placed in the die A, 
which is fastened on the bed of a punch press. The 
punch B, as it is fed down, turns over, or rolls, the upper 


edge of the neck, following the contour of the punch. 


FIG. 8 FORMING THE COVER 


The die and force are made 
in a manner similar to that previously described. One 
of the formed covers may be seen near the die. The 
cover is then trimmed on the edge to the correct diam- 


the tools shown in Fig. 8. 
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eter, and the edge is rolled in the same manner as 
described for the neck. The various parts of the sugar 
bowl are turned, or skimmed up, so that their outside 
surfaces will be smooth. For this purpose the pieces 
are held on wooden chucks, and the ,aachining is done 
in a speed lathe. 
One of the bodies 
chuck, ready to be turned. 


A, Fig. 9, is shown held in the 
Other chucks and parts are 
on the bed of the lathe. The base, body, neck, spoon 
holder and handles are then fastened together with 
solder, and the ornament is attached to the cover in a 
similar manner. The body is afterward engraved with 
a design or left plain, as desired. 

The final operation is silver-plating and polishing, 
after which the sugar bowl is ready for the purchaser. 


Proportioning a Boring Bar for 
Maximum Stiffness 
By G. M. STROMBECK 
In the boring of 8-in. British shells under the severe 
conditions imposed by forced production, it was nec- 
essary to provide the stiffest possible boring bar. No 
computations for strength were made, as the bar was 


laid out as large as the space allowed. The first bars 



































Ver 
FIG. 1 VARIOUS POSITIONS OF BAR IN SHELI 


were made of steel castings, but it was found that to 
give the best service they would have to be made of 
hammered steel. 

The difficulty was to get a bar that would bore clear 
to the end of the nose and yet be rigid enough without 
obstructing the washing out of the chips. 

Fig. 1 shows the bar in the three positions in the 
shell and indicates the points to be observed in the 
solution of the problem. In the upper figure the bar is 
seen in place for turning the cylindrical portion; in the 
second the nose is partly machined. It will be 
served that as the tool approaches the center line of 
the shell the cross-section of the bar at the end of the 
shell increases and that the outline of the forward side 
has the same radius as the inside of the nose of the 
shell. The first bar was laid out with this part of the 
bar a straight line, but it was evident that this meant 
either excessive clearance at some points or interfer- 
The best conditions were obtained by 


ob- 


ence at others. 


curving it as here shown. 
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In the making of the bar time was saved by first 
milling away the larger portion of the stock. Next it 
was suspended on the centers AA, Fig. 2, and the for- 
ward side turned, after which it was transferred to the 
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FIG SHOWING HOW THE BAR WAS MACHINED 
centers BB. To bring the part C down to a 22-in. radius 
required handwork to a templet. 


The angles of the tool slot are those found best after 


a lot of experimenting. The cooling compound was 
carried in a copper tube laid in the milled groove at 
the rear. This delivered it through the {-in. hole to 


the very tip of the tool. 


The Use of Feeler Gages 


By WILLIAM WILSON 


The accompanying illustration suggests another of 
the many uses to which the ordinary feeler gage may 
be put by the machinist who is not possessed of an in- 
ternal micrometer. 

The tube A, which can be of brass or any suitable mate- 
rial, is divided in the center by B, which is about 4 in. 
thick; the ends are drilled to take the steel rods D and 
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INTERNAL GAGE FOR USE WITH FEELER 


E. The center of the tube has an opening C, to allow for 
the insertion of any desired feeler gage. 

Suppose it is desired to bore a hole several thou- 
sandths of an inch larger than a diameter already 
turned. The gage is first adjusted to the finished diam- 
eter by means of the rod D, which is clamped in posi- 
tion by G. The feeler gage of required thickness to 
give the difference in diameter is then slipped between 
the inner face of the rod E and the portion B, and E 
is then clamped in position by F. The gage is then 
ready for use. 

I saw this gage in the hands of old mechanic 
who might now be considered out of date, but it cer- 
tainly has all the accuracy, though perhaps lacking the 
convenience, of our more modern instruments. 


an 
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Spot Welding at the Chalmers Plant 


SPECIAL. CORRESPONDENCE 





SYNOPSIS —/m this article are shown some 
of the applications of the spot welder. A clutch 
disk to which reinforcing pads are added to in- 
crease the thickness of the wearing parts, also 
two fenders that have been built up with the 
spot welder, providing neat and strong parts, are 
illustrated. Attaching a hinge to a sheet-metal 
part with the spot welder is an interesting ex- 
ample of the possibilities of the process. 





HE field for electric welding is rapidly broaden- 

ing, and one important use for it is in manufac- 

turing parts. With this process, production is in- 
creased and the finished part presents a neat appear- 
ance. The Chalmers Motor Co., Detroit, Mich., has a 
number of spot welders in operation, and some of the 
work done is here illustrated. The machines are De- 
troit and National electric spot welders. 

In Fig. 1 are shown the fixture and one of the clutch 
disks. The operation performed on the disk is to spot 
weld reinforcing pads on the Jugs. The clutch disk 
is 0.0101 in., No. 32 gage, and the reinforcements are 
4 in. thick. In welding, the disk is placed on the fixture 
A. It is located by the three pins, which fit in the holes 
of the piece. The reinforcements are placed in a similar 


manner on the pins, and eight spot welds are made in 
each, or 24 for a clutch. The time required to perform 
the welding operation is in the vicinity of 14 minutes. 
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FIG. 2. WELDED REAR FENDER 






































WELDED DUST I’AN 
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In making the fenders the spot welder is now being 
used extensively. In Fig. 2 is illustrated a rear fender 
that has been fashioned by this method. The metal for 
the fender is 0.031l-in. (No. 22 gage) steel. In build- 
ing up the sections to form the fender shown, 125 spot 
are The time required for the welding 
operation is will be observed that the skirt 
is welded to the fender at A and also the support at B. 


welds used. 


5 min. It 


THE FRONT FENDERS 


> 


One of the front Fig. 3, is also 
built up with the spot welder. The steel used for this 
fender is also 0.031 in. (No. 22 gage) thick. The skirt 
is welded to the fender along the seam A, and 110 spot 
are The approximate time required for 
the welding operation is the same as that required for 
the rear fender. 

In making the bonnet, Fig. 4, the spot welder is em- 
ployed to attach four reinforcing strips to the inside, 
two at each end. The metal for the bonnet is 0.031 in. 
(No. 22 gage) thick. To attach the strips, 44 spot 
welds are required, and the average time is 2 minutes. 

The dust pan, Fig. 5, is made in two sections from 
0.025-in. (No. 24 gage) The end A is then at- 


fenders, shown in 


welds made. 


steel. 
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Dimensions of Standard Metric 
Machine Screws 


In response to requests for information regarding 
the sizes of metric machine screws, the following transla- 
tion from Zeitschrift fiir Instrumentendkunde has been 
prenared. The formulas are based on the diameter of 
the screw PD in millimeters, and the table is figured out 
from these proportions to the nearest appropriate value. 
The illustrations show the different types of heads re- 
ferred to and also give the dimensions. No threads are 
given. 

d — Diameter of screw shank; 

D :(5d + 1) Head diameter of cylindrical and 

hemispherical heads; 


D, 2d Head diameter for countersunk 
heads, rounding off to the near- 
est whole or half millimeter 
when d exceeds 3; 

hs 0.6D Height of head for all forms of 
slot-head screws; 

h 0.8D Height of head for all forms of 


capstan screws. 
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TO 8 VARIOUS WELDED 


FIGS. 6 
Fig. 6—Welded front dust shield Fig 
tached to the main body of the dust pan with 60 spot 
welds. The time required to weld one of these parts is 
2 minutes. 

An interesting operation is performed on the front 
lust shield—namely, welding the hinge for a sight-hole 
The hinge, Fig. 6, at A, is united with three 
The shield and cover are made from 0.025-in. 
This method of attaching the 
hinge provides a neat appearance, and the finished piece 
is proving strong and serviceable. 

In Fig. 7 is shown a hood base, or sill, to which two 
angles A are welded. The sill is cut and then bent to 
shape with the edges rolled. The two angles are at- 
tached in the correct position, using two spot welds for 
sach angle. 


cover. 
welds. 


(No. 24 gage) steel. 


WELDING RADIATOR SHELL 


The radiator shell, Fig. 8, is made from No. 32 gage 
steel. It is cut and bent to shape, and the various holes 
are punched. The water-inlet pipe A is then welded to 
the shell, using 10 spots for the operation. The average 
time required to attach this inlet pipe is } min. Other 


parts are also being spot welded at this factory, but the 
examples shown will illustrate the possibilities of the 
spot welder as a manufacturing medium. 


PARTS 
Welded hood sill 


THE 
Fig. 8 


CHALMERS CAR 
Welded 


USED ON 


radiator shell 


In countersunk screws the head is made with a coun 
tersunk taper of 90 deg.; the top of the head is given a 
spherical contour of radius 2d, or else the side of the 
head is made cylindrical at the upper edge to the height 
of 0.4d. 


b 0.1d 0.2 Width of slot; 
t = 0.5d + 0.3 Depth of slot; 
l == 0.35d +- 0.45 Diameter of capstan hole; 
L 3d + 1 Length of threaded portion of 
shank. 


Length of neck (unthreaded portion of shank) is an 
integral multiple of 0.5d. 


FORMS AND DIMENSIONS OF METRIC MACHINE SCREWS 
d D Dy hs hi b t ! I 
Mr Mm Mm Mm Mr Mn Mm Mn Mr 
10 0 17.0 20.0 10 2 13. 6 12 5 3 40 31 
90 15.5 18.0 9 2 12 3 11 48 3 6 28 
8 0 13.5 16.0 8 2 110 10 43 3 2 25 
70 12.0 14.0 7.2 96 09 38 29 22 
60 10 5 12 0 62 8 3 08 3 3 2.5 19 
5 5 95 11.0 5 7 7 6 08 3 0 24 17 
5 0 8 5 10 0 5.2 7.0 07 28 22 16 
45 8 0 90 47 6 3 07 2 20 14 
40 7.0 8 0 42 5 6 0 6 2 3 18 13 
35 60 7.0 37 5 0 0 6 2.0 17 ! 
30 5 3 60 3.2 43 05 18 15 10 
26 47 5.2 2.8 3 8 0.5 16 14 9 
23 42 46 2.5 34 04 14 13 . 
20 37 40 22 30 04 13 It 7 
17 3 2 3 4 19 2 6 04 11 10 6 
14 27 2.8 16 22 0 3 10 09 ) 
12 2 3 2.4 14 19 0 3 09 09 > 
10 2.0 20 12 1 6 0 3 08 08 4 
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Press Tools for an Oil-Can Spout 


BY ©. 


HE drawn shell seen in the headpiece is made in 
nine operations and two anneals, five draws, one 
stamping and three trimming operations. The 
metal is brass, 0.020 in. thick, the blank being 4.5 x 3.250 
in. By placing the set edges A, Fig. 1, at 70 deg. to the 
center line BC, a strip 4.25 in. wide was used as stock. 
The first operation is done on a small cam-drawing 
Coming from this, the diameter of the shell is 
1.75 in., and the depth 15 in. The production on this 
operation is 15,000 per day. It has been found that 
there is an advantage in making the drawing die of a 


press. 




















W. 


LUCAS 


is a slow job to regrind the drawing die when both are 
made of one piece. 

The second drawing operation is performed with a 
single-acting reducing die, Fig. 2, the shell being re- 
duced to 1.5 in. in diameter for 1 in. of its depth. In 
this operation a ratchet dial feed is used and the pro- 
duction is 25,000 per day. 

The third drawing operation is made possible by the 
reducing die, Fig. 3, having the slide A placed on the 
This slide has 
As the punch C 


side where the spout is to be formed. 
tension on it, caused by the springs B. 
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FIGS. 1 TO 5. DETAILS OF DRAWING AND TRIMMING 
separate piece of steel from the cutting die, as shown 
in Fig. 1. When the drawing die becomes worn and 
has to be reground, this can be done by taking it apart 
and grinding the drawing and the cutting die sepa- 
rately. In round blanking and drawing dies, it is the 
custom to make both dies of one piece of steel, on ac- 


count of the irregular shape of the cutting die; but it 


FIG.5 





DIES USED FOR MANUFACTURING AN OIL-CAN SPOUT 
descends. the lip D presses against the metal left to 
form the spout, which pushes the slide A. This stide, 
acting on the same principle as a jumper ring in a com- 
bination drawing die, keeps the metal smooth in the 
spout while it is being formed to shape. In this opera- 
tion a ratchet dial feed is used and the production is 
25,000 per day. 
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The fourth operation is done on a single-acting re- TABLE IV. NO. 2 “BODY” GAGE * 


P ; . — « _ . or ; am., Vir 5 Yur ‘ ham., 
ducing die like Fig. 2. The shell is reduced to 1.25 in. ,, Pian — . ~~  — 
in diameter for 0.5 in. length. In this operation a 10 0.50 19 0.36 28 0 22 38 0.11 

: : ‘ ie 4 2 i 
ratchet dial feed is used, the production being 25,000 12 0 47 21 0.33 30 0. 20 42 0.09 
13 0 45 22 0.32 31 0.19 44 0.08 
pieces per day. 14 0.44 23 0 30 32 0.17 46 0.07 
an . , . . 15 04 4 0 29 33 0.1 4 0 06 
The fifth operation is performed with the reducing 2 = . S ss et br eas 
: ys “a owl . ca > 17 0.39 26 0.26 35 0.13 
die, Fig. 4. The cylinder of the shell is reduced to a 4 5 37 ; 5 38 + at 
1.25-in. diameter. In this operation a ratchet dial is * The use of this gage is more limited than that of the No. | Body Gage. It 
. . as is the same as the standard body gage, but with intermediate numbers. This is 
also used, the production reaching 25,000 per day. aia ———«€ °° 6 aa tina = 


The sixth operation is done in a stamping die set in a 


crank press. For this operation, which sharpens the TA8LE V. STANDARD FRENCH GAGE FOR FINE METAL SHEETS 


AND WIRE * 


corners on the shell, a ratchet dial is used, giving a . ines a os 

1IaAm., am., “Alli., am 

production of 25,000 a day. No Mr No Mn No Mm No Mm 

: , : ——a 0.15 P3 0.37 9 14 21 4.9 

The trimming of the shell is done in three operations: p44 0 16 Pp? 042 10 15 2 5 4 

Mies 5 nag! alip-o stn tal : _ PB 0.17 PI 0 46 i 1.6 23 59 

First, the nose and air vent are trimmed in one oper-__;,;3 O18 PO 0 50 1 iB 34 ea 

ati , thec As > ji 5 . j >] y Pil 0 20 1 0.6 13 2.0 25 7.0 

ation by the punc hes A and B, Fig. 5, the punch A being ff} .- = : °.¢ r :§ rH -* 

made with a V-shaped cutting edge to fit the spout, e? 0.23 3 0.8 15 2.4 27 8.2 

. . ~ ° c 4) 6 g 

and the punch B with a cutting edge D to fit the air vent P7 0.27 5 1.0 17 30 29 9.4 

. ; P 6 0 28 6 11 18 34 30 10.0 
of the shell. In the second trimming operation one side _ p 5 0 30 7 12 19 3.9 
P 4 0 34 - 13 20 44 


is af > i » Ata i ‘7 y. 5. > i i Ami y 
is trimmed in the die i, , F ig. 5 The third trimming Widely wand for samadactestan of every dasutietion and edseted chee te 
operation is done in a die similarly made, but the re- the Government 


re a) oe > 
verse 0! the die E. ae TABLE VI. LIMOGES GAGE * 
Foot presses are used in all the trimming operations, Diam. o: Diam. or Diam. or Diam. or 
and a production of 10,000 a day is secured in each of No Thick, Mm. No. Thick. Mm. No. Thick, Mm. No. Thick., Mm 
: - ae ; 0 0 39 7 1.12 14 2.02 21 5.10 
these operations. Soap water is the lubricant on all the i 0.45 8 1.24 15 2.14 22 5 65 
- 3 ; 2 0.56 9 1.35 16 2.25 23 6.20 
drawing operations. 3 0 67 10 1. 46 17 2.84 24 6. 80 
4 0.79 i 1.68 18 3. 40 
5 0.90 12 1. 80 19 3.95 
6 1.01 13 1.91 20 4.50 


a city in southern France, where enameled ware is 


French Gages for Sheets, Wire and n : ob rede yo ee, mae This gage is used for both wire and sheet 
l, not only throughout France, but also in Belgium 
Screw Threads 


at A Ree The French system was adopted at a convention 
held in Paris by the “Société d’Encouragement pour 

Shown herewith are tables of diameters of wire and 
thicknesses of sheet stock, which are still extensively 





used in France and also in other parts of the world : 
influenced by French immigration. : 
rr . | . . ‘ . ’ 
The French Metric Decimal Gage—By this system ' 
the number expresses directly the diameter of the wire ' 
' 
or thickness of the sheet in tenths of a millimeter; ' 
thus, No. 8 wire would be 0.8 mm., and No. 9, 0.9 mm. 
The numbers run from 1 to 100 and the sizes from 
0.1 to 10 mm. This system is used on repair work BZ r 
and is still the standard in a few of the more conserva- 
tive of the old established manufactories. 
TABLE I. STANDARD FRENCH WIRE GAGE OF 1857 
Diam., Diam., Diam., Diam., } 
N Mn No Mn No Mm No Mn 
0 0 50 4 0 34 x 0 25 12 0 18 : 
1 0 46 5 0 30 9 0 23 13 0.17 " P 
2 0 42 6 0. 2% 10 0 22 14 0 16 ' 
; 0 37 7 0 27 i 0 20 15 0.15 : 
rABLE Il. WESTPHALIAN WIRE GAGE OF 1868 
' 
Diam., Diam., Diam., Diam., . 
No Mm No Mm No Mi No M > i 
1 0 6 9 13 17 28 24 5 0 ' 
2 07 10 14 18 | 25 70 H 
3 08 11 1 6 19 34 26 76 
4 0.9 13 18 20 3.8 27 8 8 ' 
5 10 14 2.0 2! 42 28 > 4 
7 11 15 3 22 46 29 10.0 é —~ 
. 12 16 25 23 5.5 
TABLE III. STANDARD “BODY” GAGE NO. 1* 
FIG. 1. THE FRENCH SYSTEM THREAD 
. — ‘ . — ‘ ~ am., Diam., 
" _ m Ni m No Mi — as = 
Pp 0 50 22 0 32 44 0.14 46 0.07 l’Industrie Nationale. The thread is 60 deg., formed 
12 0 47 24 0 29 36 0.12 48 0.0 . . ’ +: 
14 0 44 % 0 26 38 011 50 0 0% by the equilateral triangle ABC, Fig. 1, flattened at 
, ? »? ° 
+ 5 37 = = 3 rt > os top and bottom as shown by the two parallel lines that 
20 0 34 32 017 44 0 08 are lettered D in the illustration of the French system 


* This gage is widely used and is almost universally the standard for the 
manufacture of machines and appliances for the textile industry thr oad. 
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h =f tg 60 deg. = 0.866p; 
h — th’ = 0.64952p; 
e= ip = 0.125 p. 


The height hk of the thread is equal to three-fourths 
the height h’ of the triangle ABC. The diameter of 





FIG. 2. SECTIONAL VIEW SYSTEM 


SCREW 


OF 
AND 


INTERNATIONAL 


NUT 


the screw is measured from the flat on the top of the 
thread. 





TABLE VII FRENCH SYSTEM OF THREADS (S. F) * 
Diam., Pitch, Diam., Pitch, Diam., Pitch, Diam, Pitch, 
Mm Mm Mm Mm Mm Mm Mm Mr 

5 1.00 18 2.50 32 3.50 48 5.00 
6 00 20 2.50 34 3.50 52 5.00 
8 1.00 22 2.50 36 4.00 56 5.50 
10 1.50 24 3.00 38 4.00 60 5 50 
12 1.50 26 3.00 40 4.00 64 6 00 
14 2.90 28 3 00 42 4.50 68 6 00 
16 2.00 30 3.50 44 4.50 72 6 50 
*Unlisted intermediate sizes are the same pitch as the next lower size in 
table 
TABLE VIII FRENCH STANDARD (S. F.) NUMBER SIZES OI 
SCREWS 
Number Pitch Diameter Number Pitch Diameter 
of of of of of of 
Screw Screw, Mm Screw, Mm Screw Screw, Mm Screw, Mm 
0 1.0 6 16 6.0 64 
1 ..§ 10 7 65 72 
2 20 14 12 70 80 
3 2.5 18 13 Ye 88 
4 3.0 24 14 8 0 96 
5 35 30 15 8 5 106 
6 4.0 36 16 9 0 116 
7 45 42 17 95 126 
8 5.0 48 18 10.0 136 
9 5.5 56 19 10.5 148 
TABLE IX FRENCH SYSTEM (8S. F.) SCREWS MODIFIED FOR 
USE BY THE NAVY DEPARTMENT ONLY 
Diam., Pitch, Diam., Pitch, Diam., Pitch Diam., Pitch 
Mm Mm Mm Mm Mm Mm Mm Mn 
6 1.00 20 2.50 34 3.50 52 5.00 
8 1.25 22 2.50 36 4 00 56 5 50 
10 1 50 24 3 00 38 4 00 60 5 50 
12 ..z 26 3 00 40 4 00 64 6 00 
14 2 00 28 3. 00 42 4 50 68 6 00 
16 2 00 30 3 50 44 4.50 72 6. 50 
18 2.50 32 3 50 48 5.00 
The International Screw-Thread System—In 1898 


the mechanical engineers of France, Switzerland and 
Holland, comprising the International Convention for 
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the Standardization of Threads, met at Zurich, Switzer- 
land, and established the International system of screw 
threads now used in all the above-mentioned countries 
and Belgium. The system was based on the French 
system with the following slight changes: 

1. The clearance at the bottom of the thread should 
not exceed one-sixteenth of the height h’ of the triangle 
ABC, Fig. 2. The shape of the clearance is left to the 
judgment of the designer or manufacturer. The con- 
vention decided that it is often desirable to round the 
top and bottom of the thread. 

2. The diameter mm. The 
pitch of the 8-mm. diameter screw was raised from 1 
to 1.25 mm. The pitch of the 12-mm. diameter screw 
was raised from 1.50 to 1. 


of 5 was eliminated. 


75 mm. Screws of 26, 28, 


32, 40, 44 and 50 mm. were eliminated. 
TABLE X INTERNATIONAL SCREW rHREAD 
Diam., Pitcl Diar Pitch, Diam., Pitch, Diam Pitch 
Mm Mr Mn Mr Mm Mm Mm Mm 
6 1 06 14 2 00 30 3 50 52 5 00 
7 1 00 16 2 00 33 3 50 56 5 50 
8 1 25 18 2 50 36 4 00 60 5 50 
9 1.25 20 2 50 39 4 00 64 6 00 
10 1.50 22 2 50 42 4 50 68 6 00 
1 1 50 24 3 00 45 4 50 72 6 50 
12 1.75 27 + 00 4a 5 00 
I } Ah 0.1082 p 
h’ fe. 60 deg 0.866 p h h’ 0.0541 p 
é Ap 0.125 p 
h h’ 0.7036 p Pm p 0.0625 p 
rABLE XI INTERNATIONAL SYSTEM 
Out i Diameter Depth 
Dia Root of Small Dian Of Of 
Screw Pitch Screw of Nut, rhread, Contact, 
M Mrn Mm Mm Mm Mm 
6 1 00 4 60 4 70 0 70 0 65 
7 1 00 5 60 5 70 0 70 0 65 
~ FE: 6 24 6 38 0 88 0 81 
9 1 25 7.24 7 38 0 88 0 81 
10 1.50 7.88 8 06 1 06 0 97 
i 1.50 8 88 9 06 1 06 0 97 
12 175 9 54 9 82 1 23 114 
14 2.00 11.18 11 40 1 41 1 30 
16 2.00 13 18 13 40 1 41 1 30 
18 2 50 14 48 14 76 1 76 1 62 
20 2. 50 16 48 16 76 1.76 1 62 
22 2 50 18 48 18 76 1 76 1 62 
24 3 00 19 78 20 10 211 195 
27 3 00 22.78 23.10 2.11 195 
30 3 50 25.08 25 46 2 46 2.27 
33 3 50 28 08 28 46 2 46 2.27 
36 4 00 30 36 40 80 2 82 2.60 
39 4 00 33 36 33 80 2 82 2 60 
42 4 50 35 66 36 «(16 3 17 2.92 
45 4 50 38 66 9 16 3 17 2.92 
48 5 00 40. 9% 41 50 3 52 3.25 
52 5 00 44 96 45 50 5.52 3. 25 
56 5 50 48 26 48 86 3 87 3. 57 
60 5 50 52 26 92 86 3 87 3 57 
64 6 00 55 56 56 20 422 3 90 
68 6 00 59 56 60 20 4 22 3 90 
2 6 50 62 86 63 56 4 58 4 22 
76 6 50 66 86 67 56 4 58 4 22 
80 7.00 70. 14 70 90 4.93 4.55 


Present War To Be Fought Out 
on Engineering Lines 

“This is a war of engineers.” Just what does this 
oft-quoted phrase mean? Capt. Gustave P. Capart, of 
the general staff of General Pétain, who came to this 
country as a member of the French scientific commis- 
sion, indicates that the answer to this question involves 
a new understanding of what military operations are 
today. 

Captain Capart, in an interview with the Electrical 
World, points out that this war is being fought with 
prime materials. Old warfare was a football game com- 
pared with the modern struggle, in which tons of ma- 
terial are hurled back and forth between opposing 
armies, and carloads of foods, of machinery and sup- 
plies and of men are constantly transported to the line 
of action on both sides. 
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is a prob- 
the main- 


The modern battle, Captain Capart states, 
lem of roads and a problem of transport. In 
tenance of railways and roads, as well as in the con- 
struction of new extensions, a large and highly trained 
personnel is required for the laying of tracks, for re- 
pair shops, drivers and conductors, for the handling of 
construction material, etc. 

Cableways and telpherage systems have given ex- 
traordinarily valuable service at the front. In one in- 
stallation 600 mules were turned to other service by the 
installation of a telpherage system. The automobile, 
with its camions and its tractors, is another link in the 
service. 

THE ELECTRICAL ENGINEER 


The electrical engineer is playing a wonderful part 
distribution for electric 


necessary 


Great systems 
power have been for the 


The headquarters of the armies, the canton- 


in this war. 
light 
armies. 
ments, artillery, repair shops, hospitals, air service, etc., 
all use electric power. Machinery and skilled men are 
necessary for air compressing, rock drilling, trenching 


and use of 


machines, etc. 

The Government of the United States has compre- 
hended fully the importance of organization of en- 
gineers in these many lines, and the engineer regiments 
which have a!ready responded to the military needs in- 
dicate the ability of this country to furnish the class of 
men needed for the military industrial work. 

In this country we must understand that to prosecute 
the war successfully we must think not only of mate- 
rials and of human energy in tremendous totals, but we 
must think of using materials and literally of using 
human energy with the highest efficiency. Men must 
be selected for their places in this great industrial war, 
not on the basis of their physical characteristics alone, 
not on their ability to carry a gun, but on the basis of 
special knowledge to fit them for positions of responsi- 
bility and of specialized training which this war of en- 
yineers demands. 

OTHER ENGINEERS NEEDED 

Military operations may be thought of as being con- 
ducted today in four zones—first, the firing line; 
ond, the military zones immediately surrounding the 
firing line; third, the avenues and channels of commu- 
nication between the military zone and what may be 
called the world-wide zones of supplies to that military 
zone, and fourth, the zones of supplies themselves, 
which include the countries at war and the countries 
which are supplying food, machinery and materials for 
the countries at war. 

Captain Capart points out that specialized engineer- 
ing training is necessary in all these war zones. On the 
firing line—troops in contact with the enemy—engineers 
are involved in the strictly military operations, mining 
engineers are planning the executing of trench work, 
earth work, concrete work and so on. On this same bat- 
tle line are engineers who maintain what the French so 
interestingly explain as a liaison—the nerves of com- 
munication between the various sectors of the armies, 
the telephone, the telegraph, the semiphore, the wig- 
wag system, wireless, heliograph; in short, the coérdi- 
every known to 


sec- 


nation of communication by means 


science. 
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In the military zone, which is entirely in the control 
of the military and potentially and actually threatened 
by the enemy, engineers are busy building and main- 
taining roads, constructing, maintaining and operating 
railroads, building, rebuilding and operating automo- 
biles, constructing narrow-gage railroads, cableways, 
telpherage systems, etc. In this military zone electrical 
engineers are at work building and operating lighting 
and power plants, erecting and maintaining distribut- 
ing lines, handling the network of telephone and wire- 
less centers of communication. Water-works and water- 
supply engineers, sanitary engineers, engineering con- 
struction gangs erecting shelters and raising camps and 
cantonments and repair shops for airplanes, automo- 
biles, artillery, small arms—all are necessary, and more 
are required in the military zone. 

In the same way, Captain Capart has indicated that 
engineers with their specialized knowledge are needed 
especially in the great problems that touch upon the 
transportation of the necessary materials between the 
military zone and the sources of supply which constitute 
what we have called the fourth great zone. 

In this country we have already started the organi- 
zation of this work, and the organization of the en- 
gineers and scientific men for the military army which 
is necessary to stay at home and maintain and de- 
velop the men, machinery and supplies needed at the 
front. 


Reinforcing a Setscrew 
By L. V. LAUTHER 
The setscrew on a stiffening rod of a loom frame 
(Fig. 1) frequently broke off, probably on account of 


side stress, as when assembled on the place to be used 
looms generally are not machined but filed. To over- 


“7 

















—_————__] 
FIG.1 


FIG.2 





FIGS. 1 AND REINFORCING A SETSCREW 
come this troubie I bored a }-in. hole concentric with 
the old }-in. hole, half in the frame, half in the rod 
end, as in Fig. 2, fitted a steel bushing in the frame 
to drive lightly, slid the rod with the recess over it 
and put the setscrew in. No more breaks have occurred 


since. 


Right-Angle Triangle 
On page 123 the solution for Fig. 12 reads Tan 
Hyp. This is an error, the correct reading being 
Adj. Hyp. 


Cos 


Cos 
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Machining Bevel Pinions 
By A. O. KARCHER 


Superintendent Challenge Machinery Co., Grand Haven, Mich 


About three years ago, while with a large auto con- 
cern in Detroit, I worked out a tool set-up for machin- 
ing the main-bevel drive pinion shown herewith. 

The first operation—to finish the taper hole and face 
back—is done in a screw machine or automatic turret 
lathe. Operation 2—keyseating—is done on any key- 
seater. 

Operation 3—finishing the front face and angle— 
is done in a high-speed drill press by the tool shown 





—S. ‘ 
===. 
eaten 


FIG. 1. TOOLS FOR FINISHING FRONT FACE AND ANGLE 
OF BEVEL GEARS 
in Fig. 1. The holding fixture consists of a hardened 


taper pin in a steel block with a fixed key. The gear 
is placed on the taper pin and swept to form and size 
by the high-speed facing-form tool in the drill-press 
spindle, which pilots on the taper pin in the table fix- 
ture. The end of the shank extends into the pilot hole 
in the form-facing tool, and the form tool is threaded 
and secured by a locknut en the spindle. This allows an 
adjustment for grinding and also for maintaining the 


correct thickness of the blank, as the tool is forced by 
hand until the reduced end of the shank bears on the 
pilot of the taper pin, always assuring a close dimen- 
sion. 

Operation 4 is done in a lathe with the equipment 
sketched in Fig. 2. The headstock spindle is fitted with 
a ball center; the tailstock spindle has an arm with 
the center set at an angle and off center to correspond 
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DIAMETER AND FACING BACK 
BEVEL PINION 


FIG. 2. TURNING OUTSIDE 


ANGLE OF 


with the face angle of the pinion. The lathe is equipped 
with two toolposts, one for finishing the back angle and 
one for turning the outside diameter. 

After the size is secured, the cross-slide is locked and 
not moved. When the cut is finished, the ball-center 
arbor with the gear is removed, the carriage run back, 
another arbor with gear put in, the back angle finished 
first by forcing the carriage back to a stop, then the 
outside cut started. While this is going across, the 
operator removes the finished gear from the second ar- 
bor and places an unfinished blank on it; consequently, 
a continuous operation is secured. 

On operation 3—facing the end of the blank—it is 
possible to get 200 per hour from nickel alloy blanks 
about 3! in. in diameter. 

On operation 4—facing the back angle and turning 
outside diameter—the rate was 25 per hour on the same- 
sized blank. 


Driving-Box Chuck 
By JOSEPH K. LONG 
Herewith is shown a specially designed chuck for 
holding driving boxes upon a boring mill. For getting 
them in proper center quickly, it has no equal. The base 
or bottom is a solid cast-iron piece finished to 3°-in. 
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thickness. In addition, it has a ring protruding 4 in. 
This is 14 in. in width, and the outside diameter of the 
ring is 35 in.; inside diameter, 32 in. This ring fits in 


a corresponding ring cut in the table of the boring mill. 

The diameter of the boring-mill table is 4 ft. 6 in., 
and the baseplate of the chuck is the same, thus present- 
ing a neat and uniform appearance. 
A secure the chuck to the boring-mill table. 


Fifteen screws like 
The platen 
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One end of the screw D has in. more of thread 
than the other, and care must be taken to see that just 
this much of both screws is screwed into the block hav- 
ing the right-hand thread. Then the block having the 
left-hand thread is brought up against threads on the 
other end of the screws; both are turned, and the jaws 
move in toward the center. Before this much is put 
in place, two blocks, given as detail E, must be put in 
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has in the center a hole 11} in. in diameter, for cuttings 
to drop into and also to clear the boring bar and tool. 
The detail B shows the main sliding jaws of the chuck; 
there are two such and they are moved apart or together 
up against the sides of the driving box, which are next 
to the driving-box shoes. These two jaws are planed 
on the bottom on two places 4 in. wide and 1 in. high. 
They are then beveled at a 30-deg. angle to a width of 2 
in., and these parts are neatly fitted to corresponding slots 
planed in the bedplate, as shown at C. One jaw is tapped 
right- and one left-hand, to suit the screw. 
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ING-BOX CHUCK 

place, one each in the slots marked F, which are planed 
in the table at right angles to the jaw slots. One of these 
is tapped right- and one left-hand, and at G is shown 
the type of screw that moves them independently of each 
other. 

The detail H represents a block that is dropped into 
place in the slots 7. There are four of the blocks, but of 
course the two jaws that fit on two long screws must 
all be put in before these four blocks are put in place. 
Four slots, like J, are for clearance in planing out the 


slots; and where the short screws are concerned, the 
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end forms a rest or backing for the shoulder near the The doors are of ““Knoburn” expanded mete! lath or wire 
end of the screws. mesh and are good from a sanitary standpoint. 

The two jaw screws are connected by gears, as illus- The top is made of 2}-in. oak boards placed length 
trated, sc that when the center gear is turned, both wise, and these are set on 2 x 3-in. crossplanks. Made 
screws turn in unison in the same direction. When allthe in this way the top is heavy enough for any vise, pre- 
gears are in place, a 4-in. wrought-iron plate with bev- sents a neat, sanitary appearance and is an improve- 
eled edges is fastened over them as a gear guard to keep ment over benches built directly from the floor up, as 
dirt out and also to keep a man’s fingers out, a feature’ there is 6 in. of space between this type of bench and 
that is also important. the floor. 

At L are shown details of one of the two blocks that 
are removable in order to put the driving box on or off. . ’ . : : 
The base, or plate, is of cast iron; the jaws are steel Machine-Forging Wide Winged Parts 
castings, while the gears are of soft or axle steel, as By J. V. HuNTER 
are also the pins. 

The two small blocks shown are for adjusting the box 
along the large jaw faces, in order to bore more or less 
out of the part that rests on the axle. One of these 
blocks has to be taken out when the box is put on the 
machine or removed therefrom. That operation is easy, 
owing to the block being shorter than the part that 
moves it in against the box. When all jaws and set- 
screws are tightened up, it would take about as much of 
a lift to loosen the box as would be necessary to pull the 
machine off its foundation. 


Although the forging machine has been of great 
service to the forge shop for many years, it seems as 
if only in the past few years has the full use been made 
of this type of forging that its efficient service and de- 
velopment really warrant. In the past many parts have 
been made under the drop hammer, with an attendant 
great waste of stock and incorrect placing of the fiber 
of the steel, while now by a previous operation in the 
forging machine it has been found possible greatly to 
facilitate the production. 

Some of the more recent forging-machine products 
have been replacing parts which formerly it was thought 


Benches tor a Small Shop necessary to make of either steel or malleable castings; 
By JosePH K. LoNnc and it stands to reason that forged parts should have 
equal or greater strength, even though the sections o! 


No doubt American Machinist readers will be inter- metal are lighter. 
ested in the type of work bench such as here illustrated. The production of forgings with thin spreading wings 
It is for use in engine houses and small shops where or sections of like nature has always been a typical 
room is at a premium. drop-hammer job, because the repeated blows of the 
Bench A is a two-man bench, each man having a slide hammer lend themselves remarkably well to spreading 
which gives him a drawer for his better class of tools the metal. The illustrated case is one where the forging 
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TWO-MEN AND FOUR-MEN SHOP BENCHES THAT ECONOMIZE ROOM 
and a large cupboard and a small one for heavy tools machine has been found applicable to work of the kind 
such as sledges, cutters, cutting bars and also for’ described. 
waste, oil cans and overclothes. Bench B is for four This piece has a round stem of {-in. diameter, with 
men, two on a side. In this, each man has two drawers, a length of 5 in. From opposite sides of this are two 
The doors and wings extending about 14 in. with a width of 1 in., 


one large cupboard and no scrap bin. 
but with a thickness of } in. only. Consequently, great 


drawers in these benches are fitted with lock and key. 
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care inust be taken with the operations of forging in 
order to insure the metal spreading sufficiently to en- 
tirely fill the dies. The shape of the forging is shown 
at C in the sketch. 

The first operation in this process is that of gather- 
ing sufficient stock 
the pass M of the dies shown, in which X 


a simple upsetting job, made in 
acts as the 
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WINGED PART AND DIES POR MACHINE FORGING 


header. This produces the forging as indicated at A. 
This section is an oblong, to provide the necessary metal 
on the two sides of the stem. 

Should the final spreading operation be attempted 
from this point in any forging of this nature, its suc- 
cess would be most doubtful; for when the pressure of 
the header came on the upset metal, so much of it would 
probably be crowded out along the stem passage that 
there would be insufficient left for filling out the wings 
Consequently, the next pass should be a necking oper- 
ation, by which the metal close to the stem is crowded 
down very thin, thus preventing any tendency toward 
crowding out of the dies. The result of this operation 
is shown at B, which has been produced by holding 
the upset end of the rod vertically in the dies N, in 
which the header Y plunges. 

All the pieces being worked are carried on the same 
through the and 
laid aside for reheating before the final operation 


heat mentioned are 
ther 


For this last operation the die im- 


two operations 


pressions, as shown at P and Q, are 
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made of sufficient size in the rough forging so that a 
small amount can be trimmed off from all edges. This 
would be apt to distort the forging considerably. It 
has been our practice to hammer these fins out into a 
nearly flat plane with a hand hammer, so that in this 
shape they can be caught and trimmed off by an outline 
punch and die without the tendency toward crowding 
through that would otherwise be the case. 

Trimming, of course, bends the wings somewhat. To 
straighten them, a {-in. shim is removed from behind 
one of the die blocks, so that they do not close by the 
exact thickness of the wings. The forgings are then 
inserted in the stem end of the first pass M, so that the 
wings extend outward on the flat faces of the die blocks; 
then a pressure blow of the dies will flatten the work out 
in perfect shape. 

As I mentioned at the beginning, this is a typical 
drop-hammer forging job, but in our particular cas: 
we have found it less costly to produce the work in th: 
manner described rather than to do it under the ham- 
mer. However, other jobs that might appear similar 
should be subjected to careful analysis of all the con- 
ditions involved, before determining which method to 
follow. 


Problem in Gage Testing 
By CHARLES SEHL 


The gage shown at A was given to me to be “checked 
up.” The angle on the test piece B was not given. Tak- 
ing 0.152 in. as the side opposite and 0.1655 in. as the 
side adjacent, I found by the “American Machinist 
Handbook” that the angle was 42 deg. 34 min. 

I made the test piece B of 4 B. & S. flat ground stock. 
To do this accurately, it was necessary to know the dis- 
tance from the apex C to the base. Referring to D, the 
hypotenuse is 0.152 in., and 0.73719 is the sine of 47 


deg. 26 min. Multiplying 0.152 in. by 0.73719, we have 


located on an opposite upper corner —— . f n Lai 

of the die blocks. Consequently they r] 2 
cannot be made use of at the same | 

time that the other operations are in a . | B 

service. Therefore, to use the last , —, ™, 

pass, the blocks are reversed in the ¢ : 

machine, and the header Z is lined } : . 

















up for use with them. The forgings 
are inserted in the last pass in a man- 


The 
he:.der, in operating, presses out the 


ner similar to the second pass. 


two side lugs of the upset metal to 

form the shape of the finished wings. The header has 
a small upper extension, which comes up about the stem 
of the forging to hold the work in perfect alignment 
while being operated upon. 

This has seemed the most practical way of perform- 
ing these forging operations and to my mind is open to 
only one real criticism, which concerns the position of 
the fin that is formed from surplus stock can 
crowd out around the edges of the header. This fin 


what 


stands vertically to the flat surface of the wings and 
all around their edges; consequently, an ordinary trim- 
ming die will not remove it unless the wings have been 


PROBLEM IN GAGE TESTING 


0.1120 in. as the distance from the point C to the face 
of the angle. 

With the aid of a sine bar the test piece was then 
set up at an angle of 47 deg. 26 min. on an angle plate. 
The height gage was set to the corner C, and 0.112 in. 
was ground off each corner. All this should perhaps 
have been done in the drafting room; but few drafts- 
men make provision for the production of such work 
or give a thought as to how the toolmaker is to do it. 

It is probable that there are other ways of doing this 
job, and an exchange of ideas on the subject would be 
of benefit to all of us. 
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How to Keep a Hammer on the Handle 
By DANIEL F. MACNEIL 

My hammer kept coming off the handle, so my shop 

partner put me next to this kink: I removed the iron 

wedge that was in my hammer and drove in a hard- 





THE HAMMER AND WEDGE 


wood one, then one like the illustration on top of the 
wood. It is made of |-in. pipe ground to a taper and 


cut off about 4 in. long. 


Arc-Forming Attachment for 
Lathe and Shaper 
3Y JOHN CHRISTMAN 
attachment for forming 


It can be used on a 
and if properly 


The illustrations show an 
radii on different kinds of work. 


shaper, a lathe and other machines, 


operated, good results are obtained. The mechanisn 
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FIG. 2 


FIGS. 1 TO 3. THE AR 
may be best understood by studying Fig. 1, which shows 
the principle. The base A carries a slide B, and at right 
angles to this is a slide C on the member D. Also 
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A is a worm gear F operated by 
The worm gear is provided 
In this slot 


mounted on the base 
the worm and handle. 
with a slot G@ passing through its center. 
is a stud H, which can be adjusted and secured at any 
distance from the center of the worm gear, within the 
confines of the slot. The upper end of this stud bears 
in a hole in an arm 7 secured to the top slide C. 

For the sake of demonstrating, two pencil holders 
J are secured to the slide C. If the worm wheel £ is 
caused to rotate, the pencils AK will duplicate the path 
described by the center of the stud H around the axis 


of the wormwheel G. In this way, boring or turning 


can be done as indicated diagrammatically in Fig. 2. 
In Fig. 3 is shown the outfit as designed for use, 

and also some forms of tools with inserted cutters. Re 

ferring to Fig. 3, the sliding block A is mounted on a 


screw B. The amount that A is off center determines 
the diameter of the circle to be turned or bored. The 
block A is set by means of a socket wrench C inserted 
through the hole D when the end of the screw B is in 
line with the inner end of the hole D. Two pins F and F 
are provided for ascertaining how much the block A 
The pin F is secured to the 


has been set off center. 


tool slide, while F' is stationary in the bottom slide. 


Piercing Oblique Holes 


By FRED RAUTER 
The die illustrated was designed to pierce the holes 
The cast-steel blank holder A is 


suspended from the cast-iron secondary ram B by the 


in the piece shown. 





‘ | iI 
| \ iii Nr nt 
f \\ Y f) i 
AN 
, 2 
+ 
\% $ 
iu) 
“> 
‘ @ A 
S < 
a» - Se 
| eo 
ter 4 
i] ~ ¥ ry 
€-£ 
~ Np 
™ m4 A 
"Mp 
WY Uy, 
WY Yf , oF 
ee Pe iy 
' A ~ 
. oC 4 
—— 4 - ht 
j ny | | er ih “ 
= \ 
FIG. 3 
*-FORMINGG ATTACHMENT 
guide pins C, pressed in A and a sliding fit in B. The 


springs D transmit the power for the blank holder A. 
The links EF were hinged on the secondary ram and 
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+ 


tne punch forcers F, pivoted it 


The punch 


which in turn were 
blank holder. 


carry the pierc- 


tne | with the 


holders G, 


lugs cast integr: 
which are a sliding fit in A, 
ing punches H. The hardened-steel pin / is pressed into 
the punch holder G and serves as a rest for the forcer F’, 
which is cut out square to allow for the angular move- 
ment of the punch holder. The button dies J are pressed 
into the cast-iron base K. 

The illustration shows the die at the bottom of the 


stroke. The die operates as follows: The blank holder A 
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Dik FOR PIERCING OBLIQUE HOLES 


and the secondary ram descend as a unit, until the 
blank holder strikes the piece to be pierced, holding it 
securely on the die. The secondary ram continues its 
downward course, setting the toggle arrangement in 
motion, thus piercing the holes. On the return stroke 
the ram B ascends, withdrawing the piercing punches 
and stripping the work. The blank holder A remains 
stationary until the nuts L bottom in the counterbored 


holes. The ram and the holder then ascend as a unit. 


A Freak Shell—Its Cause and Cure 
By CHARLES DOESCHER 

Sometimes, when putting through a lot of brass shells 

similar to the one shown (see B), a number of so-called 

freak shells are discovered. For some unknown reason 











MADE 


SHELL A HOW IT WAS 


THE FREAW 


While there are a number of 
there times, 


these are out of shape. 
causes that result in “freak shells,” 
when one can offer no good reason. 


are 
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freak shell is shown at C, 
The cause 


A good illustration of a 
while the shell as it should be is shown at B. 
is this: When redrawing the large diameter, an unusual 
amount of the soap-water lubricant (used for redraw- 
ing the shells, was occasionally left in the bottom of a 
shell. As the solution could not escape quickly enough 
through the air hole in the ram when the punch de- 
scended, the result was that the solution ahead of the 
punch acted on the shcll in a manner similar to that 
illustrated at D. This in turn caused the bulged part 
of the shell to be forced through the redrawing die 
without being operated on by the punch, which in turn 
caused this part of the shell to bulge after it was forced 
through the working part or edge of the die. 

The cure for this trouble was a larger air hole in 
the punch, to allow the water to escape, besides keeping 
the lubricant out of the shells as much as possible, pre- 
paratory to feeding them to the die. 


Simple Drilling Jig for Use ona 
Yoke Casting 
By J. E. BAKER 


The jig shown for drilling two ,°,-in. holes through 
the voke casting D is inexpensive and can be quickly 
made. One end of the jig is shown in the perspective; 
the opposite end is rigged up the same. 

The V-block A and the two clamping rings B were 


made of scrap. The two pilot bushings C have the same 
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THE WORK AND THE JIG 


diameter as the bearings to be drilled. The bushings C 
are clamped in the V-block A by means of the clamping 
ring B and the setscrews E. 

The yoke castings D can be drilied to two sizes on this 
jig, with overall dimensions of 10 and 8}% in. respec- 
tively. The jig can be changed instantly for either job. 

The drilling is done in a drilling machine, the jig 
resting on a center in the table. The top hole is drilled 
and the jig reversed for the other hole. 
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Industrial Efficiency and Fatigue in 
British Munition Factories 
*AXLCUTIVES in American shops are facing not only 

the possibility, but rather the more or less immedi- 
ate necessity of employing women to do the work of 
men. The first draft of American young men will not 
make a serious difference in industrial conditions, al- 
though with the present demands upon labor and ma- 
chinery there are none too many of us even with all 
hands on the job. But as successive drafts make them- 
selves felt, there will be need of a gradual replacement 
which, in fact, is already noticeable in particular indus- 
tries. When this time comes, it must find the American 
shop executive prepared to handle these changed con- 
ditions intelligently and effectively. 

The cheapest way to learn is from the experience of 
others, and perhaps the most satisfactory way for Amer- 
ican shop managers to acquaint themselves with what 
they will need to know is through a study of what Eng- 
land’s shop executives have learned through experience. 

A great deal of this information can be obtained from 
our own Department of Labor in the form of pamphlets. 
A number of these contain very useful comments on 
what has been found in connection with making up the 
labor shortage in England and particularly with the 
experience in compensating for this shortage by the 
One of the most helpful of*these 


pamphlets is entitled “Industrial Efficiency and Fatigue 


employment of women. 
in British Munitions Factories.” This is a pamphlet ot 
some 203 pages; and while it is impossible to reproduce 
a summary of the contents of it in the present restricted 
space, a few of the findings will be of interest. 

The data collected are in all cases prejudicial to night 
crisis 
1 


work, which although necessary in the present 
thought When night worl 
formed, it 


continuous system the rate of output at night 


undesirable. must n 
is found that where the shifts are managed 
ona di 
is substantially equal to that during the day, but that 
under a continuous night-work system the rate of pro- 
duction is definitely less. 

The unprofitableness of extensive overtime is empha- 
sized by cases where time gained by extraordinary hours 
has lost in normal hours even under favorable 
factory conditions. In one engineering department of 
a firm engaged in heavy work where the normal day- 
shift work is 53 hours and the night-shift work is 60 
hours, 53 per cent. of the time gained by overtime work 


in a given four weeks was lost by subsequent loss of 


been 


time and sickness. 
Piecework systems of payment were found in general 
to offer more incentive to workers than other rewarding 
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Editorials 


TLL 


nus plans, which bein 


systems such es premium and b 


of more complicated nature, do not as readily interpr: 


themse!ves to the n.ind of the average employee. 
time lost 


from 14 to 16 lose the least time 


Observations on the 


the fact that girls of 


1y women brought out 


while those of 19 and 20 are the worst. The forme? 
class average 7} per cent. in lost time, the latter 9 
per ccut., while the average for women of over 21 i 
8 per cent. 


interesting point developed is that the incentiv: 


value of wages depends entirely upon what they buy 
and that the mer 
2n inducement unless there is an opportunity of spend- 
ing it. Anvone the 
knows how the rise of output occurs before a_ public 
holiday with the ample opportunity of spending money 


It is therefore observed that an opportunity of spend- 


e possession of money does not forn 


familiar with industrial classes 


ing wages must be considered as a part of the induce: 
ment to earn them. 

In the section oi this pamphlet devoted to an inquiry 
health of 


considerable 


into the women engaged in munition fac. 


tories, statistics are presented covering 


general conditions of employment, hours of work, los! 


time, posture, nutrition, transit, personal hygiene, ail 


ments and special points oi interest. As a concluding 


paragraph the following is worthy of note: 
“If proper care and forethought are exercised, there 
seems no reason why women and girls suitably selected 


and supervised and working under appropriate condi 


take their place in munition factories 


and carry out many operations hitherto considered fit 


Without permanent detriment to 


future health.” 


War Industries o} Japan 


war has already upset the world’s politi 


uilibrium. It h materially altered individu 


an relationships and radically changed the relation 


But further than this, it is reachins 
slowly and surely the 


fabric, pulling a thread here and adding onc there until 


ships of nations. 
into world’s present industriai 
the pattern in many places becomes a new one. 

The nation that is perhaps undergoing the greatest 
economic changes—outside of the active participants in 
the struggle—is Japan. One reason for this may be 
that with her small land area and concentration of pop+ 
ulation the industrial effect of the cataclysm is ‘ore 
marked than where the same effect is spread ov2r 
greater area. It may also be that Japan, having g:ov.? 
accustomed to rapid changes, as is evidenced vy hr 


le 


wonderful advance in civilization during the last half 
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century, is in an ideal mental condition to adapt herself 
to the advantages of these rapidly changing conditions. 


this be, Japan, the mysterious nation 


However 
of the East, is rapidly becoming a land of machine shops 


may 


and foundries. She is apparently disproving Kipling’s 
well-known lines: 
“For East is East and West is West, 


And never the twain shall meet.” 
One of the clearest exemplifications of the changing 
conditions in Japan is that contained in the article by 
H. I. What picture 


of industrial change could be more graphic than that 


Sibley on page 397 in this issue. 
drawn by the author in the following words: 


“Geographically, the location is no more suited to 
foundry work than to truck gardening, but it so hap- 
pens that the native loam of this section is admirably 
adapted to the molding of castings, and before the war 
two or three foundries grew there much as mushrooms 
would spring up in the propitious soil. These foundries 
were doing a desultory business; came the European 
War 
by the warring nations, and the foundry trade in Japan 
The old foundries of Kawaguchimachi 


with its subsequent embargo on metal exports 
began to boom. 
flourished, expanded; their owners began to make money 
slowly, and then they became rich. Other inhabitants 
of the village regarded them wistfully—why could they 
not become rich, too? 

“Surely there were greater profits in sowing molten 
metal in their garden patches and reaping a harvest of 
door hinges, flatirons and ferrules than laboriously rais 
A crop of garden truck only 
And 


so the little foundries sprang up, literally, in the back- 


ing green onions and rice. 
twice a year, but a crop of hardware every day! 


vards of Kawaguchimachi.” 
to look the 
molders’ art as one of the most complicated and diffi- 


Many of us over here have come upon 


cult of the many contributory arts essential but subsid- 


to.the building of machinery. Many of us who 


shops, but not foundries, and who therefore 


iary 
operate 
must negotiate with foundry operators to secure our 
castings have had impressed upon us time and time 
again the difficulty of obtaining satisfactory molders, 
and hence the necessity of charging high prices for 
castings; but here in Japan under the spur of possibili- 
ties we find, again quoting the author’s words: 


He 


nas taken in all his relatives who are not busy elsewhere, 


“The entire family helps him with enthusiasm. 


for most concerns in Japan are family affairs, and even 
his children take a hand. Young Hashimoto is learning 
to make molds, while little daughter Oukisan clatters 
back and forth gleefully with her arms full of patteras 
and tools. And even mama-san, with all her household 
duties, finds time to make the cores.” 

Seriously speaking, however, when Japan turns its 
gardens into foundries, in the face of such obstacles as 
pig iron at $114 per ton and untrained labor and im- 
provised buildings and haphazard equipment, it is show- 
ing a commercial and industrial adaptability that is one 
of the most remarkable bypreducts of the world’s war. 
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Uninterrupted Output 


T IS the practically unanimous opinion of thinking 
men in the United States that interruptions of out- 
put in industries vital to the conduct of war are, during 
war time, so injurious to public welfare as to be trea- 
sonable. This idea, of course, develops from the fact 
that an army without fighting tools and supplies has 
no chance of winning battles. It brings up the point 
that those who make the tools of war and the accessory 
supplies required are also in the war and a part of it, 
just as much as the soldier who goes “over the top.” 
Public opinion is generally quick to condemn a soldier 
who is cowardly or who intentionally aids the enemy. 
If a part of our military organization, say a single 
company or a single regiment, should band together 
and conspire to benefit themselves at the expense of our 
cause—should malinger to the detriment of our coun- 
try’s war progress—they would find very few back home 
who would take it upon themselves to make excuses for 
their conduct or to intercede against their punishment. 
Perhaps it is because the man in uniform catches the 
and the the 
clothes goes unnoticed that what is rightly considered 


eve imagination where man in civilian 
a breach of patriotism and obvious disloyalty in the 
soldier should be casually dismissed when attempted by 
the equally important civilian who must keep the soldier 
supplied with material. Unfortunately, it is a fact that 
this is so, as we all have had occasion to observe during 
the past few months. It is a sad commentary on equality 
in this country, if while certain of our young men accept 
the hazards of war abroad and the fatiguing efforts 
accompanying them and the small compensation for so 
doing, those who are left behind should capitalize the 
opportunity for the furtherance of their own ends. 

It is impossible to say of course that such acts have 
the intention of aiding the enemy. However, it is ques- 
tionable if we can afford to analyze motives when effects 
are undeniably apparent. The halting of an important 
industry at this time is as much an aid to Germany as 
would be the defection of a number of regiments. 

It is well for us to remember that war is too serious 
a matter to be allowed to become any one man’s oppor- 
tunity. It is unjust to those who go to the front under 
military rule and who are accepting in their one-dollar- 
per-day compensation an average reduction of wages of 
from three to four hundred per cent.; who have no 
eight-hour day and no extras for overtime—it is unjust 
to these men who are defending American civil govern- 
ment and American capital and labor that they should 
be compelled to contrast with their own sacrifices the 
criminally selfish actions of a few radicals, who would 
deprive America of arms in order to gain personal ad- 
vantages thereby. 

Happily, the great body of American labor is patriotic 
and has the success of America at heart. But the few 
loud-talking individuals who are attempting to utilize 
this opportunity for selfish should receive 
treatment that will decisively prevent the spread of the 
hydrophobia with which they are afflicted. 


purposes 











September 6, 1917 AMERICAN 





rs | 


MACHINIST 1: 














US 


a a 





Moback Machine Vises 


The Moback Tool and Machine Manufacturing Co., 
330 Atlantic Ave., Boston, Mass., is now marketing a 
line of vises to be used on millers, drilling machines, 
grinders, shapers, planers or other machines. The 
vises are built either with a swivel base, as illustrated, 
or with a plain base, the swivel base being simply an 
addition to the plain vise. The base is graduated in 
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MOBACK SWIVEL VISE 
Side ears are provided, so that the vise may 
The jaws are hard- 


degrees. 
be used either way of the table. 
ened and ground and are removable in case of break- 
age. A number of sizes are made. 


Ford-Smith Miller 


The Ford-Smith Machine Co., Ltd., Hamilton, Ont., 
is now marketing the miller illustrated, which is known 
as No. 2 “Universal.” The column, which is of the 
box-type construction, is provided with a door and 
shelves for storing tools and wrenches. The spindle is 
a crucible-steel forging, a }%-in. hole being machined 
through its entire length. The front end is threaded to 
receive a chuck or cutter head, the threads being pro- 
tected by a cap when not in use. 

Phosphor-bronze bearings are provided, the front be- 
ing of the tapered type, while that at the rear is of 
the standard form. Adjustment of the rear bearing is 
secured by drawing up the phosphor-bronze bush that 
fits into a tapered hole in the column. A standard B. & 
S. taper is used in the spindle, the front end of which 
is slotted to provide for a positive drive. The knee is 
a box-type casting, webbed on the inside to resist the 
stresses from the saddle and table. Gibs are of the solid 
adjustable type. A telescoping screw is used, the thrust 
being taken by ball bearings. The table has automatic 
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feed in both directions and is equipped with positive 
knock-outs. 

The arbor support is easily applied and supports the 
arbor both in the center and on the end. A two-speed 


It is oiled by felt wipers. 

















- 4 
UNIVERSAL MILLER NO. 2 
Working surface of table, 414 x 10 in., equipped with three §-in 
T-slots; longitudinal feed, 25 in crossfeed, 8 in.; vertical feed 
18 in.; face of umn to brace, 25 in.; diameter front spindle 
bearing, 2 in pindle peed twelve 12 to 360 rp.m.; diam 
eter overhanging arm, 3% in.; overhanging arm to center of arbor 
8 in.; width of belt, 3 in. ; feed nine, 0.006 to 0.055 in. per spindle 


revolution ; floor pace, 81x 98 ir weight, 3150 pound 


countershaft of the friction type is used. When de 
sired, an automatic oil pump, the necessary piping and 
a tank are supplied as extras; the table top is regu 
larly equipped with oil channels. 


No Interference with Gisholt Co. 

A number of people have formed the opinion that, 
since the principals of the Gisholt Machine Co. are in- 
terested in and control the Northwestern Ordnance Co., 
of Madison, Wis., there may be a cessation of the ac- 
tivities of the Gisholt company in tool manufacture. 

This conception is wrong, since the Northwestern 
Ordnance Co. will have and now has in the course of 
construction an entirely plant that will 
operate with an entirely independent organization in no 
isholt Machine Co. 


independent 


way interfering with the G 
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The conditions pointed out in a recent editorial concern- 
ing the delay in producing rifles for the National Army 
have not been materially improved, although there has 
been a marked quickening of effort to decide on the re- 
maining details so that the manufacture could proceed. 
This, however, had not been done at last reports on the 
authority of one high in the councils of this department. 

The daily press, however, continue to assure us that 
rifles are being produced, but as they mention that the 
first one was delivered to Secretary Bakers on Saturday, 
Aug. 25, practically five months after our entry into 
the war, the supply can hardly be as great as the ord- 
nance department would have us believe. And even 
this could not have been complete in every detail as at 
least one detail, the leaf of the battle sight, had not 
been decided upon at that time. 

Much as we would like to believe, and to advise our 
readers, that all is well and that there will be plenty 
of rifles for our men when they reach the training 
camps, the facts remain as previously stated and seri- 
ous delays are probable unless there is more rapid ac- 
tion than has yet been the It would more 
pleasant to assure ourselves and others that this work 


be 


case, 
had gone forward as rapidly as possible, that deci 
had been promptly made and that rifles would be read) 
But it is far better to know the truth, to 
n the eve and take steps not only to 
ts future in 


sions 


when wanted. 
look the situation i 
this but 
munition work. 


remedy to prevent its occurrence in 


all lines of 


THE EXAMPLE OF ENGLAND 
And this means to follow the example of England in 
wiping out the bureaucracy with its unavoidable tend 
ency toward red tape, narrow vision, personal jealousy, 


and its inexperience in doing business in a large way. 
It means the placing of all this work 


men who understand modern production methods, men 


in the hands of 


who can discriminate between essentials and nonessen- 
tials and who are not hampered by the traditions of an 
outgrown system. 

If the delay in securing rifles was the only instance 
of this bureaucratic inefficiency, it would not be so sig- 
nificant. But as it extends to many other lines it be- 
comes all the more important that we not only rectify 
this particular delinquency but that we prevent its re- 
currence in this and other lines of munition work. 

We are in this war to win and we have no doubts 
whatever as to the outcome. But in helping to make 
the world safe for democracy we should not lose sight 
of the opportunity to make our own conduct of affairs 


more democratic and more efficient than it has been in 
the past. 

There is evidently an attempt being made to over- 
come the confusion and delay that naturally result from 
having the same sort of supplies bought separately by 
two or more departments. In it is aircraft 
matters which are being centralized, or which evidently 
will be centralized if the bill becomes a law, as seems 
likely from present indications. A Senate bill has been 
introduced by Mr. Sheppard for the creation of an Air- 
craft Board with much more power than any of the 
boards now existing, unless it be the War Industries 
Board. 


this case 


DUTIES OF PROPOSED AIRCRAFT BOARD 


In common with most bills and other legal documents, 
this one can be interpreted in more than one way, but 
its object seems to be very clearly defined to facilitate 
the development of aircraft by coérdinating the indus- 
trial activities relating to aircraft or their numerous 
parts. This board is to consist of the chief signal of- 
ficer of the army, the chief constructor of the navy and 
not more than seven other members of recognized capac- 
ity and achievement along industrial lines. They are 
to be appointed by the President by and with the advice 
and consent of the Senate. 

This board is to elect one of its civilian members as 
president. The tenure of office shall continue at the 
pleasure of the President, but in no case is it to exist 
more than six months after the closing of the present 
The civilian members of the board are to receive 
per vear, 
wise provision. Most of the really desirable men covld 
not perhaps afford to serve without pay, as was at first 
proposed. Then, too, 
for services, you have a much better hold for a strict 


war. 


$7500 each which is a perfectly proper and 


when a man accepts remuneration 
accounting at any time. 

The bill further provides that the board is empowered 
to supervise and direct, in accordance with the require- 
ments prescribed and approved by the Departments of 
War and Navy respectively, the purchase, production 
and manufacture of aircraft, engines and all ordnance 
and instruments used in connection therewith, and ac- 
cessories and materials therefor, including the pur- 
chase, lease, acquisition or construction of plants for the 
manufacture of aircraft, engines and all necessary 
accessories. 

This apparently places the power to purchase aircraft, 
engine and accesscries for both army and navy in the 
hands of an Aircraft Board, which is a very desirable 
change from the existing method. But the last para- 
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graph of the bill might be easily construed or operated 
so as to prevent this, as it provides “that, except upon 
the joint and concurrent approval of the Secretary of 
War and the Secretary of the Navy, there shall not be 
established under the board any office-or organization 
duplicating or replacing, in whole or in part, any office 
or organization now existing that can be properly es- 
tablished or maintained by appropriations made for, or 
available for, the military or naval service.” 


LACK OF CO-OPERATION BETWEEN DEPARTMENTS OF THE 
ARMY AND NAVY 


This clause could apparently be so worked as to pre 
vent the new board from purchasing machines for both 
branches of the service, because both branches have an 
organization that now purchases aircraft and their ac- 
cessories. In fact, these two branches have at times 
been rivals in the securing of aircraft and have shown 
little tendency to coéperate in some cases. As an in- 
stance of this, a manufacturer of airplanes tells a very 
interesting experience that shows the lack of codperation 
before the war became a reality to this country, al 
though it occurred long after the beginning of the war 
on the other side. 

The maker was busy building planes for the army, but 
could not secure engines for them. Learning that the 
navy had a number of engines, but no planes to put 
them in, he naturally thought that the reasonable thing 
to do was to get these engines transferred to the army 
planes, as his engines would be coming along by the time 
the navy planes were ready to receive them. So he has- 
tened to Washington and went to the proper officer to ar- 
range for a transfer, only to be met with the reply that 
it could not be done, the engines were bought by and 
for the navy, and a transfer was impossible. It was 
not customary, and the army could buy its own engines, 
or words to that effect. 

It so happened that this plane builder knew the ropes 
in army and navy circles, and he forthwith proceeded 
to hire a “taxi” and get busy in various ways, with the 
result that, after many interviews and several hours 
in the taxi, going from one building to another, he fi- 
nally presented the astonished officer with an order for 
the transfer of the engines to be used in the 
planes. But it took practically a whole day and 36 sig- 
natures to do the trick. 


army 


NECESSITY FOR A BUYING COMMISSION 


It is probably safe to say that a much closer coépera- 
tion exists today on account of war conditions, but a 
central board that can purchase machines and acces- 
sories for both branches can undoubtedly render better 
and more efficient service to both than could possibly 
be done by separate purchasing bureaus for each branch 
of the service. The object of mentioning such an oc- 
current is not to throw discredit on any individual or 
on either the army or the navy, but to illustrate the 
need of a central body to make such delays impossible 
in future. The more we can eliminate duplication of 
effort such as occurs by having two or more men or 
committees doing the same work for different depart- 
ments, the greater will be our efficiency as a whole and 
the more easily we shall win the war. Only by complete 
coéperation of all departments, by forgetting the glori- 
fication of oneself or of one’s department can we hope 
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to secure the results that we have a right to expect at 
this time. 

There has been talk for some time of a buying com 
mission to handle the purchases of all supplies for this 
Government as well as for all those allied with us in the 
prosecution of the war. This board has now been ap 
pointed and consists of Bernard M. Baruch, Robert S 
Lovett and Robert S. Bookings. They are also members 
of the War Board of the 


National Defense and can now coérdinate the purchases 


new Industries Council of 
for all the Allied powers so as to secure a more effective 
the various 

FRED H. COLVIN 


use of the combined resources of 


gover! 


ments. 


Treat All Alike 

We are living in unprecedented times. Many things, 
the legality of which would be questioned under normal 
conditions, are now being done under stress of national 
The has the 
nation’s shipping; it has virtually taken over the opera- 
tion of the railroads; through the Priority Board it 
exercises control over most industries; it has sought to 
fix prices and is about to put into effect drastic food 
measures. 

And it is right that the Government should do these 
things. The public has been quick to realize that 
national welfare is paramount to individual rights, and 
even those whose business has been most affected have, 
as a rule, gracefully acquiesced. 

But if it is right to supervise the distribution of raw 
materials, to fix the price of the manufactured product, 
and in a sense to limit profits through the imposition of 
an excess profit tax, then is it not fair that labor which 
goes into the manufactured product should also come in 
Of course it is to 


necessity. Government commandeered 


for some measure of regulation? 
be expected that with greatly increased demand and 
a decreased supply of labor, the law of supply and de 
Whether this 
so-called law should be permitted full sway in war times 


mand will work toward higher wages. 


is a problem that must be met, just as in the case of 


commodities. 


However, when labor attempts to hold the Govern 


ment by the throat, as it did last week by threatening 


to call a strike at all cantonments and navy yards be 
cause one of the contractors, in an effort to rush the 
work, had hired some nonunion carpenters, it is higt 
time for stern measures. This was done in the face 
of the fact that many of these men, with double pay for 


overtime, are earning from $50 to $60 per week. 

The prime consideration at the present moment is to 
get things done, and anyone who willfully obstructs such 
work is giving aid to the enemy. The law is specific as 
regards the punishment for such offenders; and if ex- 
amples were made of a few of these obstructors, whether 
they be labor leaders or “willful” members of Congress, 
the general effect would be wholesome. 

That any decisive measures will be taken is unlikely. 
In the instance referred to the contractor was com- 
pelled, presumably under pressure from Washington, to 
surrender completely to the demands of the union. 
Political pampering of labor in lieu of settlement of 
such problems on a just basis will serve only to aggra- 
vate the still for the 
future.—Power. 


issues and breed more trouble 
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Cc. P. MacArthur, master mechanic of the 
Bowen Ma ifacturing ¢ \ul ' . y 
has resigned to accept the position of gen- 
eral tore! ! ‘4 th the Waenel! leet? 
Manufacturing Co., St Mo 

Kdwin T. Jackman, of |! 2. i & 
Co ( » Ole ind a | } ha 
been ap] nted first lieutenant t Ord 
nan t f t cyttic rve 
Corp ind is no on act d 

Pr. M. Brotherhood, t a 
general manager of the ma ‘ 
ment of Ma neg Maxwe & N I 
New ’ (‘it bee Dp ced ‘ rs 
of all buving of t mact é ind Dp 
for the ew p t of the Curtis \éroplane 
Ga. 4 Ruffalo 

H. EK. Harris, of the H. E. Harri Engi 
neeritr (o., Bridgeport, Cor ind William 
A. Viall, of the Brown & Sharpe Manufac- 
turing Co Providence R I ! bee 
appointed on a committee to act with the 
Nat Bureau of Standard in res d to 
z£ for use in Ut! manutacture f nu! 


tior 
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The Hyatt Roller Bearing Co., N¢ ul 
N J ha op la ottic Pitt 
burgh at 12% + Fr \rine The eWw 
office w be i ( of kk. EL. Eby ind 


J. M. K \ 
The J. 


RK. Stone Tool and Supply Co., De- 
} wer l ol t } 


troit \i a ) 
Chure} New York City TT) ottice will 
be und t dir t inagement of J t 
Stor } dent of the cor y 
rT 





setenenns 


Trade Catalogs 


Carborundum and Aloexite Grinding 
Wheels. ( Co : 
Kal ' \ Cat ) No f 
tb x "T f ty 
tior l t 
mti of these w he a use ‘ 
the il idapted 

Belt Buyers’ Guide. (* \ ‘ eren 
Co i ‘§ Ferry St \ t 
tit! of 1 hooklet <« tair ge dat on the 
care of belting Pp. 4x8 in istrated 


Spraco Pneumatic Painting Equipment. 


Spra engines ne ¢ ’ Federal St Bo 
ton, Ma Catalog » 10, folder showing 
ipplication of Lint gu 

4. H. Williams & Co., Richard St 
Brooklytr N \ ha ied ! ) 
catalog printed in Ru ur strat ind 
cle ribing t line of drop f 

\ h ought to be of value tot nter- 








lew Publications 


senneeenoncenens 
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Compressed Air for the Metal Worker— Py 
Char \. Hirschberg. Three hundred 
and fifteen 54 x 8S4-in. page 94 il- 
lustratior board bind : Pub ed 
by the Clark Book Co., New York Cit 

rl bo« 1 collectio of example 
oft the co pre ed Lit to 
various brancl of the metalworking in- 

dustr It t ms toge at ‘ olu e 

co deralt iteria ‘ } tof ¢ iA 

a] bee i i ible t ot i ur 

ber of manufacture ‘ log W t! 

ipparat ale istr | i 

ets forth ¢ Rand ¢ pra 

tice tl hoo ele of inter t to 

nvone desiring a m ect il d ription 

of th use of compnpr d 

The ubie ha l ( 1 under the 
following } id Power Plant Fo iris 

Machine Shops. Boiler and Struct Shop 

and M ellar mu t ct f ‘ 

pre ed-air power Itt the industri cited 

ire described, among these } g the aci- 

t ’ transferring avd at né of 

liquid the a@ratine of liquid ind metal 

the conveyir handling and hoisti of 

materia cleaning of machiner . 

metal spraving painting enameling and 

whitewashing pumping water and other 
liquid tarting, testing, operating various 


heavy machines 
Chapter 1, under 
compressed-air 


onerating 
given in 


tools and 


résumé is also 


the heading Historical, of 
applications 


AMERICAN MACHINIST 


Electrical Machinery By Terrell Croft 


Published by McGraw-Hill Book Co 

inc., 239 West 3%th St., New York City 
Price, $2 

The author’s aim in preparing this book 

has been to gather for the average man in 

industry, material in concise and condensed 


tell needs to 


what he 








form which will te him 
know about electrical machinery, and wit! 
out the use of difficult mathemati The 
aim has also been to o t the nece ary 
ind tick to what $3 more vy to be 
‘ entia to the iverag ma J wing 
out th idea much of the materia ha to 
do h installat d t trouble 
catio und its correct 

Desig ha been pur omitted. be- 
cause 1 co derable »wledge oO 
rnathemat j required f ‘ ubiject 
and a because elect 1 ! nervy ha 
becom¢ o well standardized by prominent 
manufacturer that the average man need 
to know more ibout ipplicatio of thi 
type of machinery than its d 

The book is divided into 14 ections, be- 
ginning with the principl construction 
and characteristic of direct-current ger 
erator and motor following with the man- 
agement of direct-current generator lead- 
gz to Similar treatment ¢ ternating- 
current generator induction and repulsion 


and conductors 
gen- 


terminating ina ection or 


and moto 


erators and frequency ing Aside from 
its excellent subject matter, the typography 
general make-up and quality of illustra- 
tions are worthy of mendatior 


Machine Drawing—P Ralph W. Hill, In- 


tructor i Mechanical Dra ng in the 
Univer t | tension i. sion In 

versit f W nsin Ninety-two 54x 
S4-in. pag 119 illustrat cloth 


bound 
Book Co 








arrans nent ‘ ' ! t hoo 
eq 1itable for home i 
it t matter 1 to IX 
chapt under the ) t (1) 
Pris ! f Nie (2) 
scre nd screw Fast ( ) Se 
t (4) Te Sket« (5) I - 
(6) A ling id 1) ed | t 
i hie co ind ’ ‘ ecjpue it 
pr t i i 1 f riz the ing 
tude t vith the pr er me l of ma y 
shop dra b ire é ‘ ed ‘ 
author restr t the } t of . 
ira ng to ver elementatr Case a i 
although the probler presented in th 
book are in fu confol t vith the text 
it is thought that a r ) te pre ita- 
tion vould ! e mpa i t more 
thorough treatment -  e t rh 
it is omew! t to be res “i ft i the 
icid language ed n the text | not 
bee supplemented equa we n some of 
the llustrat On the whok t a 
iseful book for thos« vho wish omething 


indable and the first 


knowledge of 


step 


mechanical 


thoroughly under 
toward a worl rs 
drawing 


United States Artillery Ammunition—By 
Ethan Via Ninety-seven 8] x 114-in 
pages full) strated l’ul hed by 
McGraw-H Book Co., In 9 West 
39th St New York City Price $ 


complete 


Thi boot i by far the most 


ever attempted of the manufac 


descriptior 
ti 


ire of the United State artillery ammuni- 
tior The ibject matter take up shrap 
nel shells, high-explosive hell and cart 
ridge cases for both The range of size is 
from ; to 6-in shell nclusive As the 
author tate in hi preface the purpo 
of blishinge thi material at tl present 
tir j te give hop men, engineer ind 
manufacture! an iccurate knowledge f 
the 7 tool hopwor and gag for 
the more comnr nivy ised L'nited State 
he Is and cas 

In the treatment of this subiect. ir vhich 
eS nece ary to convey the maximum 
amount of informatior im the minimum 
pace th material ha ! arily been 
condensed d tl ha hee effected in 
two wat I t. by pecial pictorial treat- 
ment ind second, 1 pecial typographical 
treatment The illustratior Eiven in cone- 
nection with each operation are so compre- 
hensive and o imple that they convey 
it once to the mechanically trained man 
t) whole story of how the operation is 
accomplished Not only is the work shown 
in position in the machine. but all of the 
tools, fixtures, gage auxiliary apparatu 
and the like are fully illustrated and de- 
scribed with all dimensions and _ limits 
necessary to a full comprehension of the 


worl 
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typographical handling of the 
text matter to accompany these _ illustra- 
tions, the condensed and standardized form 
of operation sheets has been adopted which 
, sful by the “American 


In the 


was found Cece ' 
Machinist” in the treatment of foreign am- 
munition made in the United States pre- 
vious to our entering the war 

Altogether, this book is invaluable to any 


manufacturer, executive, mechanic or er 
gineer who desires to be posted regarding 


United States arsenal methods of manufac 





turing American ammunition. 
: Forthcoming Meetings ; 





The twelfth annual exhibit of foundry 
and machine-shop equipment and supplies 
will be held unde the auspices of the 
American Foundrymen's Association in the 
Mechani Building, Boston, Mass., from 
Sept. 25 to 28, 1917 The othecers of the ex- 
hibit committee are President, J P. Pero 
Missouri Malleable Iron Co., East St. Loui 
I] vice president, Benjamin D. Fuller 


Westinghouse Electric and Manufacturing 


Co., Cleveland, Ohio secretary and treas- 
urer, A. O. Backert, 12th and Chestnut Sts., 
Cleveland, Ohio manager of the depart- 


123 West 


ment of exhibit C. E. Hoyt, 
Madison St., Chicago, Lllinois 


Amer ur Society of Mechanical Engi- 
neer ionthly meeting first Tuesday 
Calvi W. Rice, secretary, 29 West 39th 
st Ni York City 


Branch National Metal Trades 

Monthly meeting on first 

lav of each month Young Hote 
secretary, 40 Central St 


Providence Engineering Society Month- 


eeting fourth Wednesday of eacl 
t! \ ! I I ‘ rrespond zg sec- 
retary, P. O. Box 796, Providence, R. I 
Neé gland Foundrymen’s Associatior 
Regular meeting econd Wednesday of 
é ! t inge Clu Boston, Ma 
Fred | Sto é 205 Broadway Can 








Ene e? Societv ’ 
\ mnt ee d 

é ) meet £ first K 
a retalr 2) tts- 

! 

kt ~ et of hnical Draft 
en Month meet Thursday () 
L. Angevine, J1 secretary, 857 Genesee St 
Rocheste N Y 

Superintendent ind Foremen’'s Club of 
Cleveland Mor meeting, third Satur 
la }’ np Fr é ecretary 310 New 
iengland Building, Cleveland, Ohio 





Western So of Engineers, Chicag 
Il Regular ng first Wednesda 
evening of each month, except July and 
August | Layfield, ecretary, 1785 


Monadnock Block, Chicago, Ill 


Technical League of America Regular 


meeting second Friday of each month 
Oscar S. Teale, secretary, 35 Broadway, 
New York City 

Philadelphia Foundrymen’ Associatior 


month 
Penn 
Nort! 


Wednesday of each 
Club, Philadelphia, 
secretary, Pier 45 
Penn 


Meeting first 
Manufacturers’ 
Howard Evans, 
Philadelphia 


The annual congress of purchasing 
agents, under the auspice of the nationa 
association, will be held at Pittsburgh, Oct 
9 to 11 The program include business 
essior for the mornings and visitatior 
ind inspectio of industrial wor during 
the afternoor Special features are Tour 
of Pittsbure) principal business district 
by automobile during the late afternoon of 
the first day and cabaret dinner in the 
evening, to be held at one of the country 


nquet wi be held at the 
yf 





(or é tio Hotel the evening « the second 
day, Ox 10. with peaker of national prom 
inence All sing agent and other 
interested velcome and expected t at 
tend and participate in the activitis of the 


Special arrangement ure 


ned for the entertainment of the ladir 


convent 


American and Canadian engineers and 
architect of Norwegian birth or descent 
the Chi 


will hold an informal congress at 
cago Norske Klub, Chicago. Il., Sept. 27 
to 79 Correspondence should be addressed 


to Joachim G. Giaver Exchanget 


Building Chicag 


Railway 
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Condensed Clipping-Index of Equipment 
Clip, paste on 3 x 5-in. cards and file as desired 
THREAD-GRINDING ATTACHMENT GOGGLES (RESISTAL) ae 
International Equipment Co., 1553 South 58th st Phi | 


phi Pent idel- elrau «& lLuegeleiser 7 W en St... New York Cit 
mila, enn 








is 


i: 























“American Machinist,” Aug. 23, 1917 









































Adapted for grinding thread gages, taps and dies, and may ; American Machinist,” A i, 1917 
also be used for regular cylindrical grinding by attaching to ! The lenses of these goggk re made up of two ] ‘ 
any engine lathe. The diamond dressing tool that is furnished glas between whicl i i | er of cellul j | t} beir 
may be quickly attached or removed The attachment may also cemented together The advantage cla ed t freed fron 
be used for grinding relieved taps and hobs or the teeth of dangerous fiving plinters ¢ ole tenet a 1s 
formed cutters lenses supplied if desired 
TAPPING MACHINE, RADIAL GRINDER ‘ Te ; 
MODEL R on ER, UNIVERSAL NO 
Grand Rapids CGrindi \I 
Rickert-Shafer ©... Erie, chine ‘ Geand 
Penn Mich 
American Machir \ 
American Machinist,” Aug. 23, 191% | 
1917 rable vivel t} | 
Capacity in steel, } to 3 in deg. an , is provided hs 
height over all, 79 in.; working . n oO pe i 
surface of table, 30 x 30 in f length. Knee ! 
working surface of base, 36 x table ind subt bl Wir el | 
36 in.; height of table, 28 in. ; t I iround t ! n 
distance from table to chucl ! erse nd els tir ! 
22 in.; distance from base to ment iccompl i b ’ ! 
chuck, 46 in.; maximum dis- \eme thread ‘ 
tance spindle to column, 44} ? n bronze 1 j od 
in.; minimum distance spindls ! ndicatin movemer 
to column, 8 in.; spindle travel ' it ror elt lit 
! r ire used which are - 
1} in.; spindle speed, 250 or 500 
r.p.m.: horsepower required, 1; I f either 1 ! ! 
net weight, 2000 pounds wea tlle ible b 
a K, tall k nd ! 
tact { ire i d i} 
‘ r he Nx n ne 
ETCHING MACHINE, ELEC- GRINDER, ENGINE CYLIN 
TRIC DER (HY-GRADE) 
William Brewster & Co., TIne., Hv-Gradk Machine Co ene 
30 Church St, New York Curtis Ave., Cleveland, O} 
City 
American Machinist,” Aug. 23 
1917 
Used for etching names or 
other marks on articles of steel 
or iron, the advantages claimed te ' 
being the low cost of operation American Macl nist \u 
freedom of the work from acid 1917 
spots arfd rust, and speed of Height. 6 ft travel of spit 
operation The desired work is dle head, 4 it lengi} of 
traced with a pencil B, the de- grinding spindle, 16 in ‘ f 
sired depth of etching being movable plate for ipportir 
controlled by means of the re- work, 16 x 22 x 24 in workil 
sistance block C Weight of space under machine. 18 x 
outfit is about 40 Ib., the space in.; floor space, 28 x 32 in 
occupied being 10 x 10 x 14 in 








Furnished for either alternat- 
ing or direct current, a direct- 
current alternating-current con- 
verter being used in the latte: 
































‘ ise 
SWITCH, OIL RILL, ELECTRIC 

Crocker-Wheeler Ce.. \m- atveran’ Mlettste Ge. o O01 

pere, N. J | er St.. Newark, N. J 
“American Machinist,” Aug. 23, 
1917 

An oil switch designed for 
reversing small alternating-cur- oe a ee ee Mais Fi 
rent motors Moving contacts 1917 , 
are mounted on a fiber rod and ; 
connect the cent row of con Manufactured in hree zs 
tacts with one outside row for for drills up to 3%, 4 and @ in., 
forward movement, and the the two latter sizes being n 
center row with the other out- n bot! _single- ar 1 two-s} i 
side row for reverse movement type lhe two naller e: 
Moving contacts are free to ire equipped with Jacobs drill 
turn on their axes, so that new chucks, while the larger 1 
contact surfaces are continually chine has a quick-release Morse 
presented to the fixed contacts. taper socket Acier ul metal i 
Furnished with or without latch- used wherever possible to pre 
es for holding the contacts in vent excessive weight 








the desired position and in a 
number of sizes for various 
voltages and currents 





Patent Applied For 
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IRON AND STEEI MISCELLANEOUS STEEL The following quotatior n cer 
: per ] f ) \ renouse at the p ce named 
Pit. TRON {) ere nt . New Yo ( veland Chi 
dicate \ sb. nt Auge. 31.1917 Aug. 31, 191 
| 0 M ’ > » 00 £ou 
\ Yea oo rO0 } 
7 e ‘ ¢ on St > § 00 @ 8.50 
‘ { + + : x ) 1 4 1 ou 
. ’ , 5. rit ge disc t " " d lots f.o.b. I 
’ v Nia of Ju 
; } ”) l ( ] 
! ’ a W ) 
\ ) Sr Ir 
Inet G " talv 1 
: l | : 1 
" ir 
STEEL SHAPES ‘ ) " 
f , ‘ i ip } \ Wi ) 
‘ t ’ i l 
t to , t ( 8 1S 
N \ Cle ance? rr WELD. EXTRA STRONG PLAIN ENDS 
oO oO 0 One 
\ 1. Mont \ \ ‘1 ve \ 31. Y . , and + | . s lt, 53 18 
ol \ \ Lol Aco 1917 Ago ; ou 
' > ) >? ; ao pS oo 10 s t l 4 b4hy 
Soft st } - oOo Oo ,o boo tO $50 $10 1P WELD EXTRA STRONG PLAIN ENDS 
Soft ba hat oo 0 ; , 50 ; , too $10 10 R 7 14 
Plate to Lin. thick 9.00 00 £.00 7.00 £.00 9.004 10 3.00 to 4 $330; s1 , toa 9 17 
$% to 6 +” 30 14 tl, to 6 28 16 
, , Note National Tube Co. quotes on basing ird dated Apr l 
4 ce cent per tl ‘ it the place name ire ‘ 
— — si ; Stock discounts in cities named are as follow 
a rollow = 2 ’ 
4 31 1917 One Year Ago New York Cleveland Chicago — 
sce se" ‘ Gal Gal Gal 
Pittsburgh, mill +79 Fog Black vanized Black vanized Black vanized 
Warehouse, New York eh on %, to 3 in, steel butt welded 38 r? 38 5% B8.8% 24.8 
\ oe ne Cie are yr 10 to 6 in. steel lap welded 6 7 ; 39 i? 8 ‘TS 
v ehous cago ) ; 
von ; — Malleable fittings. Class B and C. from New York stock sell at list 
price Cast iron. standard sizes, 15 and 5 
STEEL SHEETS I fo t t ri n cent per 
pound fron obbet warehouse at the citie named Be 
METALS 
New York Cleveland Chicago 


» - ~ MISCELLANEOUS METALS—Present and past New York 
; quotations in cents per pound 


. > a = in @2° Aug. 31 Oo One Year 
ro ~- = = =e ae ao a 191 Month Agu Azo 
AG 5 >> - = =~ OF 
‘ t Hoo » ) st 
oN g } 850 10.50 1050 > oo "0 10.00 ) - al 7: oy oo “~~ 
aN ‘ bla x4 1040 1040 oo x O0 10 oa 00 10 1050 1050 8 0 
*~n _ 2 x40 a » | “ x i) 1s ) - 8 we 0 Q ) 
N 1s } “ > ) 0 71 ) . A ’ “ “o yx ”) 4 
N l soo LO , 1 > oO o 1070 ) . = 
N | “4 ) + or 0 110 ) ' 
\ ~ } ) } 7] 1 imi 1 "I 1 11 4 we 
‘ ; 1 ) ; roe S q ne 0 
Nn ~ im ot l } 11 0 } 
. ‘ y] 9 ! 11 ) '40 umed ‘ p 1 
N ; { ) } 11 } 
: N \ ( Cl ro 
COLD DRAWN STEEL SHAFPTING . ; 
- z = - - = ‘ 
. - < woe < Ors 
‘ Oooo ) s i) S00 ) i= 0 
Ss ) ) Ss oO0 ) 0 0 , it 
) j 0 4 0 44 » 4 ; 
’'>4°.00 4 
0 Q ' 
DKRILE ROD 
14 and 
, St ind 
( BRASS RODS—The foll tatior ure rt 
lo r¢ t 1\dded " 
50 to be added to rehouse price for extra 
SWEDISH (NORWAY) TRON ! \ 31.1917 One Aco 
' follow will S4 oo $i oo 
. ‘ , oO ‘ ' X . \ 38.00 O50 
New York e144 00 en.00 Clevela 34.00 BS OM) 
Cleveland ptm) 4 Ch wo 37.00 i 0 
Chicago 13.00 0 
In coils an advance of 50c. usually is charged ZINC SHEETS—The following prices in cents per pound pre 
Note—Stock scarce generally vail 
Carload lots f.o.b. mill : 19.00 
WELDING MATERIAL (SWEDISH) Prices are as follows In Casks——~, Broken Lota— 
in cents per pound f.o.b. New York, in fair-sized lot Aug. 31 One Aug. 31 One 
1917 Year Ago 1917 Year Ago 
Welding Wire* Cast-Iron Welding Rods New York ; °1.00 17.00 °1.50 18.00 
1. 1 u > Cleveland 23.00 16.75 23.25 17.50 
% aa. ve 6.5.4 by 12 in. long 18.00 Chicago 2? 50 17.00 23.50 18.00 
No.8 and No. 10 vy 19 r lon 1100 
by 19 in long 1” 00 
No. 12 »1.00 @ 30.00 vy ®?1 in. lon 1°00 ANTIMON Chinese and Japanese brands in cents per pound 
4. No. 14 and for ot delivery, duty paid 
Ee 18 *Special Weld Wire Aug. 31, 1917 One Ye Aco 
3.00 New Y¥ 14.50 13.50 
100 Cleve 17.50 14.50 
Very scarce 38.00 Chica 16.50 13.50 
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SYNOPSIS — This type of automatic rifle is 
air-cooled, but the radiating surface is not cov- 
ered as in the Lewis gun. The feeding strips 
also differ from most others, which as a rule use 
belts. Sufficient details are given to insure a 
clear understanding of the mechanical action. 


UTOMATIC MACHINE RIFLE 
ia Woe \ . 


; U.S.A 








HE automatic machine rifle, caliber .30, model of 

1909, belongs to that type of automatic arms 

known as the gas operative. The power that is 
used to operate the mechanism is obtained from a small 
portion of the powder gases that enter through a port 
in the barrel after the bullet has passed. After the 
first shot the rifle is self-operative, until the ammuni- 
tion in the feed strip is exhausted or until the trigger 
is released. 

The ballistics of the automatic machine rifle, caliber 
.30, model of 1909, are similar to those of the service 
rifle. The bullet suffers a slight decrease in muzzle 
velocity due to the gas used in operating the rifle, but 
for general purposes the data quoted for the service 
rifle are sufficiently accurate. 

In firing, the action of the mechanism is as follows: 
When the rifle is fired and the bullet has passed the 
gas port in the barrel a part of the powder gas passes 
into theechamber of the gas-nozzle ring, and enters the 
gas cup of the actuator, forcing the latter to the rear. 
The actuator in recoiling compresses the actuator 
spring, the cam surface cut in its upper portion engag- 
ing the lug of the fermeture nut, causing the latter to 
rotate so as to disengage its threads from those of the 
breechblock. At this part of the recoil the firing pin, 
which has been drawn back by the actuator, engages its 
upper lug in the ramp of the receiver. The firing pin 
then rotates on its axis and its upper lug comes to rest 
in the transverse cut of the breechblock, thus locking 
the latter to the actuator. The large lug of the actuator 
strikes against the shoulder of the breechblock, drawing 
the latter to the rear and thereby completing the open- 
ing of the breech. The claw of the extractor engages 
the groove of the cartridge case and draws it from the 
chamber. During the recoil of the breechblock the head 
of the cartridge case strikes against the ejector, throw- 
ing the case out of the rifle through the ejection open- 
ing in the receiver. When the actuator is partly re- 
coiled the cam surface cut on its right side engages 
the upper lug of the feed piece, causing the latter to ro- 
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tate from right to left on its axis. The feed arm of 
the feed piece engages its feed lug in the central open 
ing of the feed strip, forcing the latter into the rifle 
and placing a cartridge in the loading position in front 
of the chamber. The pawl of the feed-piece spring en 
gages in the lateral openings of the feed strip, thereby 
holding the latter in place and preventing it being 
drawn to the right when the feed arm of the feed piece, 
having advanced the feed strip one notch, returns to 
its original position by sliding over the feed strip in 
order to engage in the next hole. Finally, when the 
actuator is almost recoiled (supposing the rifle to be 
set for single shots), the sear engages in the cocking 
notch of the actuator and the iatter is held back read) 
for the next shot. 


THE TRIGGER ACTION 


When the trigger is pulled the sear is disengaged 
from the actuator, which, now being free, is thrown 
forward, due to the force exerted by the actuator spring. 
During this movement the actuator carries forward the 
breechblock, to which it is connected by means of the 
large lug of the firing pin. The breechblock strikes the 
cartridge, forces it into the chamber, and the claw of 
the extractor engages the groove of the cartridge case. 
As soon as the breechblock engages the fermeture nut 
the large lug of the firing pin engages in the ramp of 
the receiver, causing the firing pin to rotate so as to 
disengage this lug from the transverse cut of the breech- 
block. The firing pin is then free and may move for- 
ward. The actuator continues its forward movement 
and its cam face engages the lug of the fermeture nut, 
rotating the latter so as to cause its threads to engage 
with those of the breechblock. The breech is now closed 
and locked. The firing pin striking the primer fires the 
piece. During this forward movement of the actuator, 
the small cam surface cut on its right side engages the 
lower lug of the feed piece, causing it to rotate from 
left to right. The feed arm is actuated by this move- 
ment, and its feed glides over the feed strip and en- 
gages in the next opening of the latter, ready to feed the 
feed strip another notch into the rifle when the actuator 
again recoils. 

The maximum fire obtainable with this arm is about 
400 shots per minute. The rapidity of fire can be regu- 
lated to some extent by the regulator. The weight of 
the complete rifle is 30 pounds. 

The ammunition used in this rifle is the same as that 
provided for the United States rifle, caliber .30, model 
of 1903. It is fed into the rifle by means of feed strips, 
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holding 30 cartridges each. The cartridges are located 
in the feed strips by means of a loading tool. The 
feed strips are made of sheet steel, spring tempered. 
On each strip are punched three rows of large clips, 
which hold the cartridges longitudinally, and one row 
of small clips, which align and hold the cartridges trans- 
versely. Ten feed strips are packed in each ammunition 
box. 

The parts of the rifle are assembled into the follow- 
ing groups: The barrel group, the receiver group, the 
firing-mechanism group, the feed-mechanism group, the 
locking-mechanism group, the guard group, the stock 
group, the elevating-mechanism group, the hand-guard 
group, the barrel-rest group and the rear-sight group. 


THE BARREL GROUP 


The barrel group contains the barrel, radiator, gas- 
nozzle ring, front-sight carrier, gas-cvlinder support, 
regulator and front sight, front-sight cover, front-sight 
screws and cover-screws. 

The barrel is chambered and rifled the same as the 
barrel for the United States rifle, caliber .30, model of 
1903. The rear portion of the barrel is turned down to 
provide seats for the radiator and the gas-nozzle ring, 
and the front end for the seat for the front-sight car- 
rier. In rear of the radiator seat are the locking lugs, 
two interrupted annular rings divided into three sectors, 
which engage in similar lugs of the locking nut and 
secure the barrel to the receiver. On the lower exterior 
surface of the barrel and in the rear of these locking 
lugs is a small lug which fits in a slot in the receiver. 
This small lug assures the alignment of the receiver 
and the barrel, also of the gas-nozzle ring and the actu- 
ator. The rear end of the barrel is turned down for the 
fermeture nut, which fits over the end of the barrel in 
assembling. On the upper surface of the rear end of the 
barrel is a small bevel cut which guides the cartridge 
into the chamber, and on the left side is the clearance 
cut for the claw of the extractor and extractor housing 
on the breechblock. A gas orifice or port is drilled 
through the underside of the barrel at the seat for the 
gas-nozzle ring. 

The radiator is about 74 in. in length and has cut on 
its exterior surface a series of deep grooves. The center 
of the radiator is bored out to a diameter somewhat 
less than that of its seat on the barrel and is shrunk 
in place and secured by the radiator pin. The bottom 
of the radiator is slabbed off for clearance. To its rear 
end, near the bottom, is assembled the locking-nut stop. 
The purpose of the radiator is to aid in the rapid radia- 
tion of the heat developed during firing. 


DETAILS OF GAS-NOZZLE RING 


The gas-nozzle ring is assembled to the barrel in front 
of the radiator and is shrunk in place and secured by the 
gas-nozzle ring pin. A small hole is drilled from the 
bottom of the gas-nozzle ring to connect with the gas 
port in the barrel. The exterior of the hole is closed by 
the orifice screw. The rear end of the lower portion 
of the gas-nozzle ring is shaped to form a nozzle and 
the front end is shaped to form a gas chamber. The 
nozzle is of circular shape to fit the gas cup of the actu- 
ator, and through its center is drilled a small hole into 
the gas chamber, intersecting the vertical hole drilled 
from the bottom of the gas-nozzle ring to the gas port 
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in the barrel. The interior of the gas chamber is 
bored out and tapped near the front end for the regu- 
lator piston, and its exterior is graduated to aid in 
adjusting the regulator sleeve. On the rear upper face 
of the gas-nozzle ring is a horizontal lug on which the 
front stiffening piece of the hand guard rests when the 
latter is assembled. 

The front-sight carrier is secured to the front of the 
barrel by the sight-carrier pin. On the upper part of 
the front-sight carrier is a dovetailed transverse slot 
for the front sight. In front of this slot is drilled and 
tapped a hole for the front-sight screw. On the under- 
side of the front-sight carrier is a pivot which provides 
the means for the attachment of the barrei rest. On 
the front of the pivot is a recess into which the p!u-:zer 
of the barrel rest enters and secures the .atter in 
position. 

The gas-cylinder support, designea to prevent injury 
to the gas-nozzie ring during transportation, is assem- 
bled to the gas chamber of the gas-nozzle ring, and is 
secured by the gas-cylinder support pin, the ring on its 
lower part slipping over the gas chamber and the U- 
shaped upper part resting against the barrel. 


REGULATOR HAS SEVERAL PARTS 


The regulator consists of the regulator sleeve secured 
to the regulator piston by the regulator sleeve pin. The 
regulator piston is a cylindrical bar having on its rear 
end three annular piston rings which fit the gas chamber 
of the gas-nozzle ring. The purpose of these rings is 
to check the escape of gas to the front and to collect 
dirt, etc. The center section of the regulator piston 
is threaded to fit the thread in the gas-nozzie ring; 
its front end has a square head to aid in adjusting, dis- 
assembling and assembling. The regulator sleeve its 
the cylindrical part of the regulator piston in rear of 
the square head and is pinned thereto. The regulator 
sleeve covers the piston back to and including the thread 
on the center section, sufficient space being had be- 
tween the regulator piston and the regulator sleeve to 
permit the front portion of the gas-nozzle ring entering 
with a reasonably close fit. A tongue is milled in the 
barrel of the regulator sleeve and provided with a 
small projection on the inside, near the rear, which en- 
gages in a longitudinal groove on the underside of the 
gas-nozzle ring and prevents the sleeve from rotating 
after adjustment. The front end of the regulator sleeve 
is knurled, so that it can be more easily turned by the 
hand. 


PURPOSE OF THE REGULATOR 


The purpose of the regulator is to increase or decrease 
the size of the gas chamber of the gas-nozzle ring, thus 
controlling the velocity of the rearward movement of 
the actuator in order to allow for adjustments for 
various powder pressures, or for a desired increase or 
decrease in the rapidity of fire. 

The front sight has on its upper portion a thin leaf 
slightly beveled to the front, and on each side is cut a 
circular groove to better define the sight proper. On 
the lower portion is a dovetail lug which engages in the 
dovetail groove of the front-sight carrier. This method 
of assembling the front sight and front-sight carrier 
permits of adjustment for deflection, and after the rifle 
is targeted the hole in the front-sight carrier for the 
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front-sight screw is extended into the front sight and 
the front-sight screw inserted. Over the front sight 
is placed the front-sight cover, secured by the cover 
screws. 

The receiver group consists of the receiver, ejector 
bushing, rear feed guide, front feed guide, bottom plate, 
feed-piece housing cover and rear-sight fixed base; these 
parts constitute a receiver when issued, and are perma- 
nently attached to the receiver by rivets or screws. In 
assembling, components are assembled as follows: Clos- 
ing spring, ejector, ejector spring, ejector cap, cart- 
ridge stop, cartridge-stop spring, cartridge-stop holder, 
cover plate, cover-plate washer, cover-plate screw, feed 
piece, feed-piece spring, windage screw, rear sight, tele- 
scopic sight bracket, fermeture nut and locking nut. 

THE RECEIVER 

The receiver is a large steel forging, which contains 
the firing, feed and locking mechanisms, and also pro- 
vides means for the assembling of the barrel, the guard, 
the hand guard and the rear sight. In the front end 
of the receiver is drilled a large hole which is the seat 
for the fermeture nut and the barrel. A slot on the 
lower side of this hole is for the purpose of locating 
the barrel and for assembling the fermeture nut. In 
rear of this slot is a recess for the lug of the fermeture 
nut. The front end of the receiver is threaded on the 
exterior for the locking nut, which secures the barrel 
to the receiver. 

In rear of the threaded section is drilled a small hole, 
into which the end of the locking screw enters. On the 
top and directly in the rear are permanently assembled, 
by means of the feed-guide assembling screws, the front 
and rear feed guides, between which slides the feed 
strip during the firing. The front feed guide contains 
a narrow slot, in which the feed strip slides, and a large 
opening on the right for the cartridges. On top and 
at the right are two undercut slots, slightly beveled, into 
which is assembled the feed-piece spring. On the left 
is drilled and tapped a hole for the cover-plate screw. 
The rear feed guide has a narrow slot for the feed 
strip and also the cartridge opening on the right. On 
the left is a dovetailed groove for the cover plate and 
on the right the seat for the feed piece. This seat con- 
sists of a hole drilled vertically in the rear feed guide 
with an opening in its rear for assembling the feed 
piece. A large lug to the left of this hole, on which the 
feed piece slides during the firing, and a smaller lug on 
the right inclose the seat. On top to the right of dove- 
tail groove is an opening under large lug through which 
the feed-piece spring paw] passes in assembling. 


COVER PLATES AND SCREW 


The feed guides are braced on the left by the cover 
plate, which is secured to the front feed guide by the 
cover-plate screw and to the rear feed guide by the dove- 
tail slot. The cover-plate screw is held securely by 
means of a split washer under head of screw, preventing 
its working loose from vibration in firing. On the front 
of the rear feed guide, just below and to the right of 
the dovetail slot, is assembled the cartridge base stop, 
which limits the movement of the cartridges to the left. 
In front of the rear feed guide is a tongue which enters 
between the feed strip and the cartridge and forces 
the latter downward. To the bottom and the front half 
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of the receiver is securely riveted the bottom plate. The 
latter has on its lower surface two locking lugs, into 
which fit the trunnions of the guard. On top of the 
receiver and directly in rear of the feed guides is an 
undercut dovetail groove, in which is assembled the 
rear-sight fixed base, the latter being secured in posi- 
tion by the fixed base screw. The rear-sight fixed base 
contains the pivot lug for the movable base, the under- 
cut for the windage screw and the lip on the front end 
of the movable base, and a lug on the rear end, which 
forms the undercut for the lip on the rear end of the 
movable base. 


WIND-GAGE GRADUATIONS 


Upon its rear upper surface are two zero marks for 
the wind-gage graduations. On the left side of the 
receiver is the ejection opening. Above this opening is 
drilled and tapped the seat for the cartridge stop. In 
the rear of the ejection opening is the dovetail seat for 
the telescopic sight bracket, the latter being secured to 
the receiver by three sight-bracket On the 
right side of the receiver is the feed-piece housing cover, 
which is attached to the bottom plate by the hinge pin. 
The former is held in its closed position by the closing 
spring which is inserted in the housing of the bottom 
plate. In the bottom of the housing of the bottom plate 
is drilled a small vertical hole in which is inserted the 
The ejector bushing is 


screws. 


lower end of the feed piece. 
driven into a seat directly below the rear feed guide and 
has an opening on its left end for the ejector, while on 
the right are four small lugs, recessed to receive the 
lugs of the ejector cap. 

The interior of the receiver has in its front section 
the seat for the fermeture nut, which is beveled in the 
rear to insure that the fermeture nut is always centered. 

Within the rear section on the sides are the breech- 
block guide slots, while on the top and to the left is 
the guide for the firing pin which, ending in two cams, 
causes the firing pin to rotate in and out of its recess 
in the breechblock. 

In the rear and bottom part of the receiver are the 
locking-lug seats for the guard. On the left of the 
receiver near the rear end is a small hole, drilled and 
tapped, into which is screwed the locking screw for 
securing the guard to the receiver. A small slot in 
front holds the locking screw in place. Two beveled 
undercut grooves in the front of the receiver provide 
seats for the assembling of the hand guard. 


THE FIRING-MECHANISM GROUP 


The firing-mechanism group consists of the actuator, 
actuator spring, breechblock, firing pin, extractor and 
extractor spring. The actuator is located below and 
parallel to the barrel and is the piston which drives the 
mechanism of the rifle. It has on its upper surface a 
long straight cut and in the rear two diagonal cam cuts 
in which moves the lug of the fermeture nut. In the 
rear of these cams is cut a deep recess in order to re- 
duce the weight of the actuator. In rear of this recess 
is a large lug, the center section of which is cut away 
for the lower lug of the firing pin. On the front end 
of the actuator is the gas cup, which fits over the nozzle 
end of the gas nozzle ring. On the right side of the 
actuator are two e>m surfaces, upon which move the 
upper and lower lugs of the feed piece in recoiling and 
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counter-recoiling. Near the front end of the upper cam 
surface is a dismounting notch for the feed piece. On 
the left the actuator is the clearance cut for 
the trigger and on the bottom is the sear notch in which 
the sear engages when the rifle is cocked. On the lower 
surface, at the rear end is a slight ramp on which the 
On the right and left 
are 


side of 


sear rides near the end of recoil. 
sides, and also on the lower surface of the actuator, 
guides or bearing surfaces to control the movement of 


the actuator during recoil and counter-recoil. 
THE ACTUATOR AND SPRING 
The actuator is hollow nearly its entire length, the 


rear portion forming a housing for the actuator spring. 
About midway between the ends of the actuator is 
cured the actuator bushing. This bushing, which is 
threaded and screwed in position and secured with a 
pin, serves as the front seat for the actuator spring and 
also forms a seat for the lugs on the front end of the 
cocking handle when the latter retract the 
actuator. 

The actuator spring is a long spiral spring located in 
the interior of the actuator, with its front end resting 
against the actuator bushing and its rear end against 
the actuator spring seat in the guard. As the actuator 
recoils, this spring is compressed and the energy stored 
up is used to move the actuator forward at the end of 
the recoil. 

The breechblock contains the firing pin, extractor and 
extractor spring. The breechblock rests on the bottom 
of the guide slots in the receiver, the large lug on the 
actuator entering a long longitudinal slot in the rear 
part of the breechblock. At the rear end and left side 
of this long slot is a deep recess into which the upper 
lug of the firing pin rotates whenever the breechblock 
is in motion. In front of this long slot the breechblock 
is cut away as clearance for the cartridge stop, while at 
the top and rear end of the slot is a small ramp to aid 
in disassembling and assembling the firing pin. On the 
right and left sides of the breechblock at the rear are 
guides that move in the guide slots of the receiver. On 
the front the breechblock are interrupted 
threads divided into three sectors, which engage those 
of the fermeture nut and securely lock the former to 
the latter during firing. 


se- 


is used to 


section of 


EXTRACTING MECHANISM 


On the right side of the breechblock is a long clear- 
ance cut for the ejector. On the left-hand side of 
breechblock at the front end is the housing for the 
extractor; under this housing at the end of the breech- 
block is a stud, which acts as a seat for the curved sur- 
face on the bottom of the extractor at the rear of the 
extractor claw, preventing extractor from pitching too 
far toward center of breechblock to readily pass over 
cartridge case. On the inside of the housing a bevel 
cut is the working point for the bevel cut on top of the 
extractor when firing the rifle. The rear end of the 
housing forms a seat for the shoulder on the extractor 
after the extractor is worn on the bevel surface and on 


the bottom, thus increasing the life of the extractor. 
At the rear of the housing is a slot for the extractor 
and extractor spring; 
the extractor spring seat. 
extractor spring seat the 


at the rear end of this slot is 
On the left side back of the 
breechblock is cut away to fa- 
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cilitate the assembling and dismounting of the ex- 
tractor and extractor spring. 

At the front end of the breechblock on the upper rim 
a shallow seat is cut for carrying the cartridge into 
the chamber. The ends of rim on each side of ejector 
groove are slightly closed toward center of the breech- 
block to insure a good grip of cartridge case. The 
front end of the breechblock is counterbored for the 
head of the cartridge, and in the center of this head 
space is drilled a small hole for the firing-pin point. The 
interior of the breechblock is bored out for the barrel 
of the firing pin. 

The firing pin is seated within the breechblock. The 
front portion is cylindrical, terminating at the front 
end of the firing-pin point, and has on its rear end a 
small and a large lug. The small lug is on the under- 
side and rests, when assembled, in the recess of the 
large lug on the upper part of the actuator. This small 
lug causes the firing pin to move to the rear in the first 
motion of recoil. The large lug is on the upper side and 
has on its top two cam cuts, which move in the cam cuts 
in the receiver and serve to rotate the firing pin in 
and out of the recess in the breechblock. The front 
shoulder of this upper lug rests against the front of 
this recess during counter-recoil and carries the breech- 
block forward, the upper lug on the actuator bearing 
against the rear end of the barrel of the firing pin. 
The bottom and rear end of the upper lug is beveled to 
permit assembling and disassembling. 

The extractor is an irregular bar having on the under- 
side of its forward end a claw and on the upper side of 
the forward end an incline which seats against the un- 
derside of extractor housing of the breechblock, when 
passing over rim of cartridge case. At the rear end 
of the extractor is a pivot on which the extractor spring 
seats and forces the extractor downward over the cart- 
ridge head. When the breechblock strikes the cartridge 
in loading, the extractor is forced backward until the 
claw drops into the cannelure of the cartridge. 

The extractor is assembled to the breechblock by 
slipping the extractor spring over the pivot on the rear 
of the extractor, inserting the front end of the ex- 
tractor in the opening in rear of the extractor housing 
and gradually forcing the extractor and spring into 
place with the dismounting tool. The position of the 
extractor is determined by the small bevel cut on top 
of the extractor, the convex cut on underside of ex- 
tractor housing and shoulder on the extractor. When in 
action the pivot on the extractor is bent slightly, so 
the pressure of the extractor spring forces it into proper 
location. The extractor and spring may be dismounted 
either by use of the dismounting tool or by engaging 
a small screwdriver behind the extractor spring in the 
small slot provided in the extractor seat of the breech- 
block. 


THE FEED-MECHANISM GROUP 


The feed-mecharism group consists of the feed piece, 
the feed-piece spring, the cartridge stop, the cartridge- 
stop spring, the cartridge-stop holder, the ejector, the 
ejector spring and the ejector cap. 

The feed piece is of irregular shape, having at its up- 
per end a feed arm, on the end of which is a pointed 
lug which engages in the central opening of the feed 
strip. On the top of the feed piece is a small lug, which 
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holds the feed-piece spring in position. On the feed 
arm, near this lug, is a small cut into which the feed- 
piece spring stud drops when the feed arm is moved to 
the left. Near the lower end on the shaft of the feed 
piece are two lugs, one above the other, that move on 
the cam surfaces of the actuator and give rotation to 
the feed piece. When the last cartridge in a feed strip 
has been fired the feed piece drops down, due to pres- 
sure of the feed-piece spring, and the lower lug then 
prevents forward movement of the actuator. The lower 
end of the feed piece is cross-milled to prevent the finger 
slipping when the feed piece is raised. Between the 
lugs and the feed arm a portion of the shaft is made 
flat, in order to facilitate assembling. The feed piece 
when assembled in the rifle is held in a vertical position 
by the opening in the bottom of the housing on the 
bottom plate and the circular opening in the rear feed 
guide on the receiver. 


FEED-PIECE SPRING IS MADE OF SHEET STEEL 


The feed-piece spring is an irregularly curved spring 
of sheet steel. On its front riveted the feed- 
piece spring button, for use in the disassembling and 
assembling of the spring, and at the rear and left side 
is riveted the feed-piece spring pawl. The latter is 
pointed on its left side; and as the feed strip moves to 
the left, the feed-piece spring pawl] engages in the rear 
openings of the strip, thus preventing the feed strip 
from moving to the right. At the same time the pawi 
forces the cartridge slightly downward out of the feed 
strip. On the right side, near the rear, is riveted the 
feed-piece spring stud, while directly in rear of this 
stud is a small opening through which passes the smalli 
lug of the feed piece. As the feed piece rotates, the 
upper surface of the feed arm strikes against this spring 
stud and slightly raises the feed-piece spring, thus al- 
lowing the pawl to ride over the feed strip. The feed- 
piece spring is assembled to the receiver by forcing it 
into the under-cut grooves on the right side of the front 
feed guide. 


end is 


THE CARTRIDGE STOP 


The cartridge stop is a short cylindrical piece with a 
blunt conical point, and is seated in the receiver just 
above the ejection opening. It is held in position by the 
cartridge-stop spring and the cartridge-stop holder, the 
latter containing a small opening through which the 
end of the cartridge stop projects. The holder is also 
threaded for the purpose of assembling it to the re- 
ceiver. The principal function of the cartridge stop is 
to limit the movement of the cartridges to the left and to 
properly align them. It indicates, in loading, 
whether or not the feed strip has been fully inserted. 

The ejector is assembled in the ejector bushing of 
the receiver and is held in position by the ejector spring 
and the ejector cap. The ejector cap is circular in 
shape, having on its circumference four small lugs which 
engage in corresponding slots in the ejector bushing. 
Special attention should be paid to the assembling of 
the ejector cap, being sure the small lugs on the sides 
of the cap are properly located in the slots provided for 
them in the ejector bushing; failure to properly locate 
these lugs will result in the ejector cap being forced 
outward against the feed piece and prevent the for- 
ward movement of the firing mechanism. On the top 


also 
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of the ejector cap are cut two slots at right angies to 
each other, into which fit the ejector key used in dis- 
mounting and assembling. In the center of the cap is a 
small hole which allows the end of the ejector to pro- 
trude. 


THE LOCKING-MECHANISM GROUP 


The locking-mechanism group is made up of the lock- 
ing nut, the fermeture nut and the locking screws. The 
locking of the mechanism by the locking nut is more 
permanent in its nature, while that of the fermeture 
nut is a continuous locking and unlocking for each round 
fired. 

The locking nut is cylindrical in shape, having two 
interrupted annular rings of three sectors each on the 
inside to provide means for locking the barrel to the 
receiver. In rear of these locking rings is cut the 
thread for assembling the locking nut to the receiver. 
Two small recess cuts are made on the front end of the 
locking nut for dismounting wrench, and also a large 
cut for clearance and stops for the locking-nut stop on 
the radiator. 

After the barrel is locked in position, the locking nut 
is secured by one of the locking screws, which is in- 
serted in the small hole drilled and tapped on the left 
side near the rear end of the locking nut, the end of the 
locking screw entering a small hole on the left side 
of the receiver directly in the rear of the threads. The 
other locking screw is used for ‘ocking the guard to 
the receiver. In front of the locking-screw seat in the 
locking nut is a small lug with a shallow slot which 
secures the locking screw in position. On the right 
side of the locking nut is the hand-guard stud, which 
holds the hand guard in place while the barrel is being 
removed. The rear of the locking nut has seven slots, 
which insure a tight fit on the receiver. 

The fermeture nut is cylindrical in shape and has 
on its underside a large lug which moves in the cam 
cuts on the upper surface of the actuator. The front 
end of the fermeture nut is counterbored to receive the 
barrel, while directly in rear are interrupted threads 
divided into three sectors for locking the breechblock. 
The left sector of the fermeture nut is enlarged to 
allow passage of the extractor housing of the breech- 
block. An enlarged recess is provided as clearance for 
the extractor housing as the fermeture nut rotates. Be- 
tween the lower and right-hand sectors is a deep cut 
which provides a cavity into which primers may drop 
should they become dislodged from the cartridge case 
during firing. 


FUNCTION OF THE FERMETURE NUT 


On the top of the fermeture nut there is a long 
longitudinal cut from the rear, providing clearance for 
the cartridge in loading; near the left rear end is a 
semicircular cut, providing clearance for the front clip 
of the feed strip; and on the top and right is the clear- 
ance for the feed strip. The rear shoulder of the ferme- 
ture nut is beveled to enter the corresponding bevel in 
the receiver. The function of the fermeture nut is to 
lock the breechblock at the instant of firing and to un- 
lock it immediately after firing. The fermeture nut 
is located in the forward part of the receiver, directly 
in rear of the barrel, and is held by a shoulder on the 
barrel and a similar shoulder in the receiver, so as to 
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prevent any longitudinal movement but to permit of 
rotation about its axis. 

The guard group consists of the guard, actuator- 
spring seat, latch spring, cocking handle, sear, sear 
spring and trigger. The guard, when assembled, closes 
the rear end of the receiver and supports the stock. It 
is secured to the receiver by trunnions on its front end 
which enter the locking lugs on the bottom plate, and 
also by locking lugs on each side in the upper part of 
the guard near the rear, which enter seats on the inte- 
rior of the receiver. It is secured in its seat by one 
of the locking screws, which enters the guard through 
the locking-screw hole of the receiver. Within the guard 
are the recess and seat for the sear, and in rear of this 
a long slot for the trigger. Under the latter slot is the 
trigger bow. In the upper part of the guard is a 
longitudinal hole in the top and bottom of which are 
two slots, in which the actuator-spring seat is placed. 
The latter is held in position by two large lugs on its 
perimeter and by two spring-seat pins which are as- 
sembled to the guard directly in front of the actuator- 
spring seat. Through the center of the actuator-spring 
seat is drilled and slotted a small hole with two small 
lugs 180 deg. apart. Through this hole passes the shank 
of the cocking handle, the lugs sliding in the longitudi- 
nal grooves of the latter. Three semicircular grooves 
cross the rear surface of the actuator-spring seat, by 
means of which the cocking handle is locked into its 
three positions. In rear of the actuator-spring seat is 
the locking-lug seat of the cocking handle. Under the 
opening for the actuator-spring seat is a rectangular 
opening for the tongue of the trigger. An arrow is 
stamped over the cocking-handle opening to aid in set- 
ting the latter in the desired position. On the rear of 
the guard are a short tang and a long tang, by means 
of which it is assembled to the stock. The latch spring 
is a flat steel spring assembled near the bottom of the 
long tang by the spring screw. 


COCKING HANDLE IS A MEMBER OF THE 
GUARD GROUP 


The cocking handle, consisting of the shank and knob 
riveted together, is located within the actuator and ex- 
tends to the rear through the actuator-spring seat open- 
ing of the guard. 

The front end of the cocking-handle shank extends in- 
to the actuator and terminates in a double-locking lug. 
In retracing the actuator by hand this lug bears against 
the actuator bushing. The rear portion of shank is 
provided with grooves which engage the two lugs on the 
interior of actuator-spring seat. 

The cocking-handle knob has two locking lugs which 
serve to lock the guard to the receiver. These locking 
lugs are made with two projections which engage in 
the notches of the actuator-spring seat and thereby de- 
termine the position of “safety” or the kind of fire de- 
sired. On the rear of the cocking-handle knob is a 
circular disk, on the face and near the perimeter of 
which are stamped arrows which show the various firing 
positions. The position for firing automatically is 
marked “A,” that for firing semiautomatically is 
marked “R,” and that for safety is marked “S.” An 
arm extends out from this disk with a ball handle by 
means of which the cocking handle is rotated into these 
positions and also assists in dismounting and assem- 
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bling. The disk of the cocking-handle knob is retained 
in position by means of two conical surfaces on its front 
face which engage in corresponding surfaces on the rear 
end of receiver. The disk of the cocking-handle knob 
has two notches cut therein. With the knob set at A, 
the position of the lower notch permits the tongue of 
the trigger to pass through, thereby allowing the trigger 
to be pulled directly to the rear. The hook on the for- 
ward end of the trigger engages the cocking arm of 
the sear, holding the cocking toe on the sear below the 
sear notch on the actuator. This position of knob will 
therefore give continuous or automatic fire. 

With the knob set at R, the position of upper notch, 
which is provided with a cam surface, forces the tongue 
of the trigger downward as the trigger is pulled to the 
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the hook of the trigger arm engages. On the spindle 
are two flat cuts by which the sear is dismounted and 
assembled. 

The trigger is of irregular shape, having a trigger 
arm with a hook on its forward end which engages in 
the cut on the cocking arm of the sear. This arm ex- 
tends to the rear sufficiently far to limit the motion to 
the rear of the trigger, and is connected to the body 
of the trigger by a curved arm which offsets the trigger 
arm to the left, so that it will clear the actuator. The 
body of the trigger has a circular bevel cut in the front 
end where the sear-spring pin is assembled. From the 
bottom of the body extends the finger piece which passes 
through the slot in the guard. On the of this 
body is a tongue having on its upper surface a small 


rear 
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SIDE AND TOP VIEWS OF THE UNITEI 
rear, thereby causing the trigger to release the sear 
for each shot. This position of knob will therefore 
give single shots. With the knob set at S, neither of 
the notches is opposite the tongue of trigger, and the 
latter can not, therefcre, be pulled, and this position 
of knob therefore known the “safety position.” 
With the knob set at C and D, the cocking handle can 
be drawn to the This position of knob is used 
when it is desired ‘o cock or draw back the actuator 
by hand and is also used when the mechanism is to be 
dismounted. To for the different positions, the 
cocking handle is rotated until the particular letter cor- 
responding to the position desired comes opposite an 


is as 


rear. 


set 


arrow marked on the guard. 

The sear is made with a knurled button head and a 
spindle on which is the cocking toe, which engages in 
the sear notch of the actuator. The cocking toe has on 
its under side a deep recess; the srindle is made hollow 
and the head countersunk in order to reduce its weight. 
Underneath the cocking toe, assembled and riveted to the 
spindle, is the sear-spring lever, by means of which the 
sear spring is attached to the sear. Between the cock- 
ing toe and the knurled button head is the cocking arm, 
which stands in an upright position when the sear is as- 
sembled in the guard. On its top is a small cut in which 


) STATES AUTOMATIC MACHINE RIFLE 
ramp. This ramp, when the trigger is pulled to the 
rear, slides into slots cut in the disk on the cocking 


handle, which permits the trigger to move straight to 
the rear or causes it to tilt slightly downward or pre- 
vent it moving at all. These are the positions of auto 


matic A, semiautomatic R, and safety S, respectively. 


THE STOCK GROUP 

The stock group consists of the stock, latch plate, 
elevating-screw tube and butt plate. The stock is made 
of well-seasoned black walnut, cut down in front so as 
not to interfere with the sighting. It has a pistol grip 
and in front for the tangs of the guard, 
a small hole being drilled at an angle about midway in 
the recess for the lower tang of the guard for the guard 
screw, and a larger hole being drilled perpendicularly 
through the stock near the rear end of the recess for 
the upper tang for the stock bolt. In the bottom and 
rear of this grip is a small recess for the end plug, 
a shallow groove for the latch spring, and the seat for 
the latch plate, the latter being secured by the latch- 
plate screw, a transverse hole being drilled for that 
purpose. In the rear end of the stock is assembled the 
elevating-screw tube with cap, in a hole drilled for this 
the spun out over the 


recessed 


is 


purpose, and lower end then 
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washer. In the bottom and rear of the stock are drilled 
two holes for the slide-guide pins and two smaller trans- 
verse holes, through the above holes, for the slide-guide- 
pin pins. Between the large holes and in front of the 
elevating-screw-tube opening is cut a small recess for 
the slide spring. On the front end of the stock is a 
small tenon which extends into the guard, taking the 
shock of recoil in firing. 

The butt plate has two side tangs and is secured to the 
butt of the stock by two butt-plate wood screws and one 
butt-plate screw which passes through the tangs, holes 
being drilled in the rear end of the stock for the wood 
screws and a smaller hole drilled through the stock 
near its rear end for the butt-plate screw. On the 
upper end of the butt plate is a long tang for support- 
ing the weight of the rifle on the shoulder when firing 
without the elevating mechanism. 

GROUP 


THE ELEVATING-MECHANISM 


The elevating-mechanism group consists of the inner 
elevating screw, the outer elevating screw, and the ele- 
vating-screw slide. The inner elevating screw consists 
of the elevating-mechanism guide rod, the end plugs, 
the elevating-mechanism feet and the inner elevating 
screw. The elevating-mechanism feet are flat pieces, ob- 
long in shape, having on the top a large lug to which 
the elevating-mechanism guide rod is assembled. On 
the underside is a large recess, in the center of which 
is a small conical lug to prevent slipping. The end 
plugs are notched on the top so as to engage in the 
latch plate on the stock and thereby secure the elevating 
mechanism when in the traveling position. On the ele- 
vating-mechanism guide rod is assembled the inner ele- 
vating screw, and to its ends are riveted, by means of the 
elevating-mechanism foot pins, the end plugs and the 
elevating-mechanism feet. The body of the inner ele- 
vating screw is hollow, in order to reduce its weight, 
and has cut on its exterior a right-hand thread. At 
the lower end is a square head, through which a small 
hole has been drilled for the elevating-mechanism guide 
rod. 

The outer elevating screw has on the exterior of its 
body a left-hand thread extending nearly to the bottom. 
On the lower end are four radial arms by means of 
which the outer elevating screw is rotated. On the in- 
terior of the body, near the bottom, is cut a right-hand 
thread to fit the corresponding thread on the inner 
elevating screw. Below and above this thread the in- 
terior is counterbored for clearance. 

The elevating-screw slide is designed to lock the ele- 
vating mechanism when firing, and consists of the ele- 
vating-screw slide, the binder, the binder lever, the 
binder-lever pivot and the binder spring. To the ele- 
vating ©**rew slide are assembled the parts just men- 
tioned. Slightly in the rear of its center is the ele- 
vating screw opening, the rear end of which forms a 
half nut, which engages in the thread of the outer 
elevating screw. In front of this opening is a dovetail 
groove for the binder. In the rear end of this groove 
is assembled the elevating screw slide pin against which 
rests the binder spring, while in the front part is drilled 
a small hole for assembling the spring. In front of the 
binder slot is also drilled a hole into which is driven 
the binder lever pivot. Near each end of the elevating 
screw slide are the slots for the two slide guide pins, 
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which secure the elevating screw slide to the stock. After 
the slide guide pins have been assembled the slide guide- 
pin pins are driven transversely through the stock and 
through a small hole in the slide guide pins, thereby 
securing the latter in position. In the recess of the 
stock under the elevating screw slide is assembled the 
slide spring. 

The binder has on its upper side a dovetail lug con- 
taining a recess for the binder spring and the rear end 
is made to fit the body of the outer elevating screw. 
The binder is assembled to the elevating screw slide by 
means of the dovetail lug engaging in the corresponding 
groove on the slide. 

The binder lever has on its left side a circular cam 
surface which moves against the front end of the binder. 
In the center of the circular cam surface is drilled a 
hole for the binder lever pivot, and to the right extends 
the lever arm, which is curved to the front so as to fit 
the finger. The rear of this arm is cross-milled to aid 
in operating the clamping device. A small lug on the 
upper surface of the binder lever limits the motion of 
the lever arm to the rear. 

The binder lever pivot is the axis for the binder lever, 
and has its upper end turned down so as to have a driv- 
ing fit in the pivot hole of the elevating screw slide, 
while its lower end forms an eccentric about which the 
binder lever rotates, the purpose of the eccentric being 
to take up the wear between the binder and the binder 
lever. On the bottom or head of the pivot is stamped 
an arrow which indicates the high point of the cam. 

The outer elevating screw can be quickly inserted into 
or removed from the stock by drawing the elevating 
screw slide to the rear by the binder lever. In the trav- 
eling position the elevating mechanism is secured in 
front by the end plug engaging the latch plate on the 
stock and in the rear by the clamping device. 


THE HAND-GUARD GROUP 


The hand-guard group consists of the hand-guard 
body, front and body stiffening pieces, assembling 
plates, leg catches, and leg catch springs. The hand- 
guard body is made from a drawn-steel tube or from 
sheet steel pressed to shape and brazed. It is reinforced 
at the front end by the front and the body stiffening 
pieces which are securely riveted and brazed to the 
hand-guard body. In the forward part of the hand- 
guard body are punched a number of small holes which 
permit the powder gases to escape after impinging on 
the actuator. On the rear end of the hand guard are riv- 
eted the two assembling plates which seat in the undercut 
grooves in the front of the receiver. On each side of 
the hand guard are riveted the leg catches, under which 
the leg-catch springs are assembled. These catches sup- 
port the front legs of the barrel rest when in the travel- 
ing position. When assembled the hand guard is held 
in position by the undercut grooves in the front of the 
receiver and the horizontal lug on the upper part of 
the gas nozzle ring. The purpose of the hand guard is 
to protect the gunner from escaping gases and also to 
provide protection from the moving actuator, thus in- 
suring that all moving parts of the rifle are inclosed. 

The barrel-rest group is made up of the following 


principal parts: The barrel-rest head, the plunger, the 


connecting piece male, the connecting piece female, the 
front legs, the front-leg feet, and the separators. 


The 
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barrel-rest head is a steel piece which serves as a sleeve 
to the connecting pieces, male and female, and into which 
the plunger, plunger ring and plunger spring are as- 
sembled. In the body of this head are two holes, one 
being a small, vertical hole for the pivot on the front 
sight carrier and the other a larger transverse hole for 
the male and female connecting pieces. On the top at 
each side the body of the head is cut away for the lug 
on the top of the front leg. In front of the pivot hole 
is drilled a longitudinal hole in which are assembled the 
plunger and plunger spring. The plunger secures the 
barrel seat to the pivot at the bottom of the front sight 
carrier. The plunger is held in place by the plunger 
ring, the latter being assembled through a hole in the 
front part of the plunger. 

The connecting piece, female, is drilled and tapped 
on one end to match the thread which is cut on the body 
of the connecting piece, male. The outer ends of both 
connecting pieces are slotted for the front legs. The 
connecting pieces are assembled in the barrel-rest head, 
the front legs are then inserted into the slots and riveted 
in position by the front-leg axis. 

The front leg is a long bar having at the top a flat 
lug. A notch is cut across this lug which bears against 
the connecting piece, and the barrel-rest head when the 
front legs are extended, and a hole is drilled through 
this lug for the front-leg axis. Above the center of 
the front leg is a section, larger in diameter than the 
remainder of the bar, in which is cut a deep slot for the 
separators, and at right angles to this slot is drilled 
the separator axis hole. At the lower end of the front 
leg is riveted, by the foot rivet, the front-leg foot, the 
latter being made with a flat plate, which prevents the 
front leg from sinking in soft ground. 

The separators which hold the front legs in the ex- 
tended position are riveted to the front legs by the 
The separators are secured to each 
other by the separator bolt. The separator bolt is 
secured by the separator nut and the latter by the 
separator split pin. A small lug on the end of each 
separator enters a slot in the other separator and holds 
the legs extended. 


separatcr axes. 


THE REAR-SIGHT GROUP 


The rear-sight group is made up of the following 
principal parts: The movable base, the base spring, the 
leaf, the elevating screw, the slide, the half nut, the 
slide cap, the drift slide, the aperture disk and the 
windage screw. The movable base has on its upper 
surface two ears in which are the holes for the joint 
pin which serves as a hinge for the leaf. On the rear 
end of the movable base are the wind-gage graduations, 
each point of which corresponds to a lateral deviation 
of 4 in. for each 100 yd. Both ends have lips which fit 
the undercuts of the fixed base, the front lip having also 
a worm gear for engaging the thread of the windage 
screw. The base spring fits in the spring seat of the 
movable base. 

The leaf is graduated from 0 to 2800 yd. On the 
right side of the sighting opening in the leaf are the 
groove and seat for the elevating screw, which is a 
long, thin screw, extending from the bottom of the 
sighting opening to the top of the leaf, where it is se- 
cured in the elevating screw head by the elevating 


screw pin. This elevating screw allows minute correc- 
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tions for elevation and also holds the slide in position on 
the leaf by means of a half nut which is seated in the 
slide and the half-nut spring, the latter forcing the half 
nut against the thread on the elevating screw. The 
outer end of this half nut is knurled, and by pressing 
in on the knurled head the half nut can be released 
from the elevating screw and the slide quickly raised or 
lowered. 

The rear face of the slide is cut out for the leaf, and 
the drift slide and the right half are made with a seat 
for the half-nut spring and the half nut. The right anc 
left ends are drilled and tapped for the small slide-cay 
screw and the large slide-cap screw, which secure the 
slide cap to the slide. The front face of the slide is 
slotted and recessed for the pivot. 

The slide cap has a circular cut in its upper surface 
which forms a recess for rotating the aperture disk, 
and also apertures for sighting and for reading the 
graduation on the leaf. The center is slotted for the 
pivot. On the right and left sides are drilled the holes 
for the small and large slide-cap screws. On the rear 
face at the bottom of the slide cap is the open sight. 

The drift slide moves in the drift slots in the leaf. 
At the top is a small open sight, while just below are 
two openings, the upper for the pivot and circular lug 
on the aperture disk and the lower for a sighting aper- 
ture. The drift slide is held in place by a lug on its 
front face, which bears against the slide and by the 
lug which contains the open sight. This latter lug ex- 
tends to the rear and bears against the top of the 
slide cap. On the lower edge of the open-sight lug is 
another small lug, which engages in the notches on the 
perimeter of the aperture disk, locking the latter in the 
desired position. 

The aperture disk is a circular piece containing five 
sight openings, namely: Four peepholes, 0.04, 0.06, 0.08, 
and 0.10 in. in diameter, and one large aperture which 
contains an open sight. A circular lug on the front 
face engages in the central opening of the drift slide, 
thus causing the aperture disk to conform to the move- 
ment of the former. This lug is drilled and tapped for 
the pivot spring and the pivot. The purpose of the pivot 
spring is to force the aperture disk to the rear, so that 
one of the notches, which are cut on its perimeter, will 
engage in the small lug and prevent rotation. 

The windage screw consists of the windage screw, the 
windage screw knob, the windage screw collar, the wind- 
age screw spring, and the windage screw pin. It is 
seated in the front part of the fixed base. 


PREPARING THE RIFLE FOR FIRING 


1. Remove rifle from the pack. 

2. Free the front legs from the leg catches on the 
hand guard. Carry the legs forward until they are at 
right angles to the barrel, and then by a quick move- 
ment separate the legs to their full extent. Place the 
legs so that the muzzle points in the desired direction 
and force the feet into the ground. 

3. Disengage the elevating-mechanism feet from the 
latch plate on the stock and turn them so that they will 
lie at right angles to the direction of fire. 

4. Raise the rear-sight leaf. Cock the rifle by rotat- 
ing the cocking-handle knob to the vertical position and 
then drawing the latter to the rear until the sear en- 
gages in the sear notch of the actuator. 
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5. Push the cocking handle forward, turn to the right 
and set at S, safety, until ready to fire. 
6. Remove the feed strips from the ammunition box 


and place conveniently for loading. 


FIRING 
1. Set rear sight for range and deflection. 
2. Raise the feed piece to its highest position. 
3. Load by inserting the loaded feed strip into the 


feed guides and push the former to the left urt:i the 
first cartridge is against the cartridge ston. which is 
shown by the protrusion of the left end of the cart- 
ridge stop from the holder. Under normal conditions 
he rifle will be operated by two men, one doing the fir- 
ing and the other doing the loading. 

4. Unlock the elevating mechanism by rotating the 
binder lever to the right and rear. Raise or lower the 
stock to approximately the proper elevation. 
the elevating-screw slide, adjust the outer elevating 
screw to the proper elevation, and clamp by pushing the 
binder lever forward 

5. Turn cockinz: handle to R, repeater, or A, auto- 
matic, and fire the piece by drawing the trigger directly 
to the rear. By releasing the trigger while firing, with 
the cocking handle sei at A, the firing can be stopped. 
The rate of fire can be contrclled to some extent by the 
Upon normal con- 


Release 


proper adjustment of the regulator. 
ditions and for accurate firing the regulator should be 
so adjusted that there will be a minimum vibration. The 
maximum effect of the gas on the actuator occurs with 
the regulator set at O. 

There is no normal setting for the regulator in the 
sense that settings for all guns under any conditions 
may be alike. The amount of lubrication, wear of parts, 
stiffness of springs, resizing of feed strips, temperature 
and various other conditions demand that varying ad- 
justments for gas be made accordingly, regardless of 
settings for other guns or even of previous settings for 
the same gun. Use only sufficient gas for the proper 
operation of the mechanism, and no more. The proper 
setting will ordinarily be found anywhere between 
(first) the smallest setting that will give sufficient ejec- 
tion of fired cases without cutting of the ejector into 
their heads, and (second) the largest setting which will 
still give enough travel to the actuator to prevent auto- 
matic firing with the cocking handle at R. 

6. The barrel should be cooled by means of the cooling 
sponge after about 300 rounds of continuous firing. 
The rifle may be fired 1000 rounds without cooling, 
without serious injury to the barrel, but this should be 


avoided as far as possible. 


Becoming a Planer Specialist— 
A Letter from Jack to Bill 


Deer Bill—Do vou no enny forren talk? Tle tell you 
wy I asts you. You remember in the old shop wot we 
calls the hogg trawf ware we yused to wosh our hands, 
well thares one like it hear and the uther day some 
yink puts a card on it with a hand pointin at the fassit 
and sum words rote, and an uther hand apointin at the 
durty wotter in the trawf and sum moar words. Ive 
copid them and hear thay are all but the last word I 
dident rite that Bill becaus yure wife she mite see this 


leter. The fassit talk was eau fraiche and the uther was 
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Oh, H——— that uther word you no Bill. The bos and a 
lott of geezurs laffed but I cant see no sens in it can you 
Bill. 

Well Bill Ive began to be a plainer speshlist and of 
got balld out about it. The guy wots lurnin me he puts 
a big jigg on the plainer taibl not fasnd none but lade 
thare and he gose off and says hes cummin bak soon. 
Bymeby I looks at the clok and its fifteen minutes to 
wis] time so | gose to wosh up and I hadent went far 
wen i nears a big smash and wot do you think Bill 
the plainer had went and started itself and the taibl had 
fell of bakwuds onter the flore and the jigg had went 
inter the bowils of the plainer. The bos balld me out 
and I hadent dun nothin but only hang my overhalls on 
the shiper how could I no that wud start the plainer? 
The bos he says the uther man, the lurnin guy, Bill, he 
ort to of fasnd the dogg. I hadent seen no dogg, no nur 
hurd none, and wen I ses to the lurnin guy, “The bos 





is mad becaus you dident ty your dogg,” he laffs but I 
dont see no joak do you Bill? 

Well Bill affter diner a gang cum with a chane takl 
and puts bak the taibl and the jigg and thay want hurt 
none. Then the lurnin guy he shose me how to wurk the 
jigg and put peaces in it and sett the toole by a shiney 
plaice on top of the jigg then he gose off. Well the 
plainer I gess its old for it sqweaks evry time it starts 
to go the uther way so I loosens one of the things the 
lurnin guy scrude up on the side of the taibl and the 
toole hits a nedge of the jigg ware it ortent to of went 
and brakes the toole and a boalt thing that hoalds the 
clampin doodad and the bos cum and dont say nothin 
but just look feerse and I tels him axidunts wil happn 
eavn to skild mecanniks like I be and he says, ‘“‘Mecan- 
nik, skild mecannik—” that wurd you no Bill that was 
on the hogg-trawf card, and he gose off and kiks the 
dore wen he went throu. 

Well Bill I has a good smoak wile thay mends the 
jigg then I plains allmost a peace a nour til nite and 
the lurnin guy tels me I dun noble and praps Ide beter 
stik to peacework wen I gets to be a speshlist. Ime glad 
found out Ime a real mecannik. It maiks a man 
feal good to no hes apreshated. Well Ime ded tired and 
cant rite no moar now. JACK. 

P S—Bill one of the men thats allreddy speshlists he 
says the peacework gazabose gets sevn sents for plainin 
a peace like them I dun but I dont bleev no speshlist 
wurks for sevn sents a nour do you Bill? 


hes 
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_ Over the Pitsina: — 
_ Railroad Shop - \ 








mode ri 
idle 


capacity; 


initial 


SYNOPSIS — The 
locomotive is 


cost of a 


considerable, and every 
earning 


hence it is repaired, when necessary, with the 


moment means loss of its 


greatest possible speed. A large amount of work 


must be done by hand. 





TRIP a big, powerful, modern locomotive of its 
side motion and valve-gear; remove driving wheels 
and boxes from under the frame; open up cylin- 
ders, steam chests and boiler front; the 
from the rear end and the burnished steel casing and 


remove cab 
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_ By Frank A. Stanley 





will 
repaired and refitted until it 
spectacular appearance and, restored to its full working 


mechanics and helpers overhauled, 


gradually be 
assumes once more it 
capacity, is again ready for service on the road. 
Almost anything may happen to a locomotive in use. 
As a matter of fact, the things that usually do happen 
are due to the natural wear and tear brought about 
by conditions of regular service. They 
such shop re-turning or 
wheels; the re-fitting of boxes, side rods, pistons and 


necessitate 
operations as re-tiring of 
so on; the replacing of a boiler tube or a firebox sheet 
Most of 
and 


and the repairing of a multitude of details. 
these matters taken short 
with little loss of time, until eventually an accumula 


are care of at notice 





Fila. 1 \ BIG LOCOMOTIVE UNDERGOING THE OVERHAULING PROCESS 
its underlying lagging of asbestos from the entire’ tion of necessary repair items causes the engine to be 
length of the boiler. Then drop the naked boiler and sent into the shops for a real stripping down and 
the exposed frame upon 10-in. cribbing placed across a genuine overhauling from one end to the other and 
shop pit, and you have before you the skeleton of a_ inside as well as out. This, as may be imagined, 


huge machine that under the efforts of a crew of 


quite a piece of work. 
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Now this subject of upkeep of rolling stock, includ- 
ing both locomotives and cars, is one of wide importance 
and interest, not only from an engineering angle, but 
because of the magnitude of the repair industry as 
carried on in the railroad shops of the United States. 


The last time I had occasion to investigate the data 
pertaining to the subject—that is, about the time of 
the outbreak of the present war—it was found that 








FIG. 2. PORTABLE OIL FORGE AND HEATER 

railroad-shop repair operations as gaged by the value 
of the work turned constituted an undertaking 
standing as seventh in our list of great national manu- 
Measured by the number of men 


fourth in order of 


out 


facturing industries. 
employed, the industry ranked as 
importance. 

Consider for a moment what is accomplished by the 
this country, 


considerable 


1200 or more railroad repair shops in 
over half of which are establishments of 
Employing more than a third of a million 
skill, who keep in 
over 2,500,000 


magnitude: 
varying degrees of 
order some 65,000 
freight and passenger cars, the plants referred to ex- 


mechanics of 


locomotives and 
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FIG. 4 ENGINE READY FOR WHEELING 


pend annually on the maintenance of this rolling stock 
approximately $400,000,000, a sum equivalent to that 
required for the construction of the Panama Canal. 
Expressed in another way, the upkeep of this equip- 
ment, as operated over the 250,000 miles of railway 
lines of the United States, represents a _ rolling-stock 
repair bill of practically $1600 for every mile of track 
in the country. 

A modern locomotive is no inexpensive piece of ma- 
chinery. In the common types, such as the Pacific, 
Mikado, Atlantic, ete., the original cost will average 
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from $20,000 to $30,000, while the great articulated 
Mallet machines so generally operated over the Far 
Western and Southwestern lines cost from $40,000 up 
to $75,000 or more. Engine crews carry a heavy burden 
of responsibility in the direction of holding to a 
minimum the wear and tear on the costly machines in 
but under the best of operating 


their charge, even 


conditions the annual repair account for the average 











FIG. 3. SHOP TRESTLE MADE OF OLD BOILER TUBES 


locomotive is sufficiently high to astonish people not 
versed in the upkeep of transportation equipment. 

As an example may be cited the experience of one 
of the best-organized railway systems in America. 
Data secured some years back from the shops of this 
system showed that the average annual cost of repairs 
at that time was over $3000 per locomotive, and in 
view of the increased material and labor costs since 
that period there is little reason to doubt that at the 
present moment the above figures have advanced to 
at least $4000 for each engine. 

In addition to the actual costs of repairs there is 
still another serious item to be considered in connec- 








TEST 


FIG. 5. PUMPING OUTFIT FOR BOILER 


tion with the locomotive-overhauling proposition, and 
that is the attendant tying up of a valuable piece of 
equipment during the repair period and the consequent 
loss of earning power for the time the engine is in 
the shops. This is fully realized by the mechanical 
department of the railway system, and it goes without 
saying that, even under ordinary conditions of business, 
locomotives undergoing repairs are, on a well-organized 
division, hustled out of the shops with the greatest 
possible dispatch. The great amount of work handled 
also necessitates all possible dispatch. 
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Engineers familiar with the progress in methods of 


manufacture have seen such advance in machine opera- 
tions and so marked a tendency toward elimination of 
handwork in many directions that oftentimes they 
look forward to a day in the future when the old 
handicrafts of the shop shall have disappeared com- 
Possibly such a day and such a condition may 
the of the to be; but 


pletely. 


be marked on calendar years 











FIG. 6 


WHEELING A LOCOMOTIVE 
for the present moment, if anyone whose observations 
in this direction have been based upon experience in 
certain highly organized plants manufacturing 
small, light product will devote his attention for a brief 
period to the operations conducted in any of our typical 
railroad shops, he will be led to the conclusion that in 
these establishments, at least, little diminution in the 
hand processes there followed is to be expected for a 
long time to come. 

And this is not because there has not been marked 
and regular progress in the general methods of such 
repair shops, but because of the peculiar character of 
the work there handled, which necessitates the reten. 
tion of many of the fundamental processes of the 
metal-working plant, in which skill of hand and brawn 
of arm are quite as essential as in the day when ma- 
chine tools were as yet unknown. 

Let the visitor pass through the machine department 
of the railroad shop and he will find in many instances 
the specialized methods of the manufacturing plant. 
He will see wheels and axles dismounted, new wheels 
and axles machined and assembled under the time- 
saving, intensive system of a well-conducted factory. 
He will see boxes poured, bored and faced, shoes and 
wedges planed, and other parts that are required in 
quantities machined in the methodical manner that 
would be characteristic of any up-to-date shop manu- 
facturing similar parts as a specialty. And he will 
find modern equipment in the line of wheel lathes, 
turret machines, boring mills, radial drills and the like. 

Now let him cross over to the erecting floor and 
observe the character of the work to be done on the 
locomotives over the pits. Examine, for instance, the 
engine shown in Fig. 1. Stripped to the very bones, 
obviously a tremendous amount of hand labor is re- 
quired in refitting and putting the machine into working 
condition. To be sure, the crew of machinists, boiler- 
makers and helpers who do this work make extensive 
use of pneumatic drills, air hammers, chisels and 
riveters, and to a degree there has been marked ad 


some 
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vance in the substitution of such tools for the simpler 
appliances of earlier but after all, are 
hand tools depending for results the 
old personal skill of the workmen, who must still hold 
the tools to their work and guide them properly 


times; these 


virtually upon 
tor 


drilling and chipping cuts and for riveting blows. 


Moreover, many of the operations required in the over 
hauling process are of such nature, or are performed 
on such part of the engine, as to render impossible the 
than the 
simple appliances swung or rotated by the human hand 


application of any tools other time-honored 


and arm. 
And still, on 
portant operations on engines on the floor, which are 


the other hand, there are various im 


now taken care of by means of mechanical devices, in 


most cases developed by individual shops for their own 


and found to be valuable time and labor savers. 


These appliances are usually for some special purpose 


use 


only; and while facilitating greatly the accomplishment 
of the work of which they are constructed, they cover 
total work 
in the overhauling of a locomotive. It is in respect to 


only a very small fraction of the involved 
these very appliances that the methods of one railroad 


shop often differ widely from those of another doing 
similar work, and frequently these special devices are 
an accurate measure of the degree of ingenuity devel 
oped by executives and workmen in the various depart- 


ments of a given plant. 


SOME SPECIAL APPARATUS 

A number of appliances of this nature as devised and 
used at the Southern Sparks, Nev., 
are here illustrated. Referring again to Fig. 1, there 
is of course nothing the portable machine 
shown in the operation of reboring the steam chest for 
the piston-valve gage, but this view does illustrate the 
method of applying the boring outfit while simultane- 


Pacific shops at 


novel in 











FIG. 7. WHEEL-TURNING APPARATUS 
VALVE SETTING 
ously a multitude of other things are being done toward 
putting the engine into shape and getting it ready for 
wheeling. 

At the left 
forge or heater, which will be referred to in detail a 
little later. Near the middle of the boiler will be seen 
several lengths of hose, 
under the frame to operate pneumatic tools at the far 


extreme will be noticed a portable oil 


air which are carried across 
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The portable forge and rivet heater 
is shown clearly in Fig. 2. It is one of a number of 
heating apparatus used in various 
It carries on a three-wheel 


side of the engine. 
similar pieces of 
departments of the plant. 
truck a fuel-oil tank with a capacity of about 30 gal., 
and from the truck set of standards for 
supporting the forge proper. The pipe connections for 
carrying the oil fuel to the heating chamber are shown 
at the top of the supply tank, and the air pipe will 
The air connections are made by 


sides rise a 


be seen at the right. 
hose to any service pipe in the department. 

A very dependable and convenient form of shop 
trestle for holding work platforms and enabling the 
men to stand at any desired height alongside the engine 


is shown by Fig. 3. The structure is of steel through- 
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Fig. 6 illustrates the wheeling of this same locomo- 
tive. In the photograph the engine has been picked 
up bodily by the big overhead crane, the heavy slings 
for the purpose being hung from the two hooks of 
the double crane hoists and passed under front and rear 
ends of the locomotive, although only the sling for the 
rear of the frame is visible in the engraving. The four 
pairs of driving wheels and axles have been rolled into 
position under the engine and blocked in correct posi- 
tion on the track. The driver boxes have been placed 
upon the axle journals, so that when the locomotive is 
lowered by the crane, the boxes will enter the corre- 
sponding jaw openings in the frame. 

The machine in Fig. 7 is another home-made device 
of the kind that helps along the work on the pits. 
the locomotive have 





out and is in fact constructed entirely of old boiler [It is used when operations on 
tubes. The tube 
lengths for the up- 
rights of the trestle 


are first swaged along 
one side to flatten and 
force the tube inward 
for nearly one-half its 
that a 
through the 
tubing 





diameter, so 
section 
re-formed 
would resemble a cres- 
This treatment 
stiffness in 


cent. 
provides 
the 
the 
a convenient 


member and at 


same time forms 
shape 
for the riveting on of 
the shorter 
lengths of tube which 
tie the 
gether in A-form and 


crosswise 


uprights to- 





provide steps for sup- 
porting the planks or 
scaffold for the work- 
Another one of 

arrangements 


men. 
these 
will be noticed beside 
the firebox of the en- 
gine in Fig. 4, the lo- 


comotive here shown 
being almost ready 
for replacing the 
driving boxes and FIG. s 
wheels—ready for 


wheeling, as the shop expression goes. Immediately in 
front of the trestle and to the left is another handy 
appliance, a portable pumping outfit for testing boilers. 

This outfit is Fig. 5, 
which shows the apparatus itself as mounted upon a 


represented more clearly in 
small truck and also the pipe and hose connections from 
the The pump 
proper is an old air pump, the cylinder of which is 


air and water supply and to boiler. 
bolted securely to base blocks across the truck body and 
to upright braces, as indicated in the photograph. The 
boiler ready for testing is filled with water, and steam 
is then turned on through the pipe connection to heat 
for 


Then the air pump is set in operation 


the water. 
pumping up the pressure in the boiler. 








APPRENTICE-CLASS GROUP ON ENGINE OVER PIT 


progressed to a point where valves are to be set and 
consequently a pair of driving wheels must be turned 
over. The rollers, placed under the wheels as shown, 
are adjusted by nuts on the bolts through the brackets. 
The cross-shaft and toothed rolls are actuated 
through universal joints by means of a gear-driven 
shaft on the machine proper. This shaft 
by spur and bevel gears with an air 
vertical position at the top of the outfit. 
Reference has been made in earlier the 
apprentice school maintained at these shops. In this 
description relating specifically to work on the over- 
hauling pits, Fig. 8 should be of interest, as it shows 


is connected 
drill held in 


articles to 


last vear’s class of apprentice boys in a group. 
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Application and Use of the Booking 
Type of Core Box 


BY a. ¥. 





SYNOPSIS —The principle of the common 
type of molding machine is here shown to be ap- 
plicable to the production of various kinds of 
cores. Enough examples and clear descriptions 
are given to leave no doubt as to the practical 


applications. 





N GENERAL foundry practice for molding light 

snap-flask work on squeezer molding machines, the 

use of the hinged snap flask in connection with a 
similarly hinged pattern match plate has become quite 
common. The ease with which unskilled operators of 
squeezers can roll up this type of cope and then roll 
off the pattern has proved its merit to those who hav: 
adopted the system. 

The underlying principle of this method can be ap- 
plied to distinct advantage in the production of core- 
work, if sufficient thought is only given to its develop- 
ment. This particularly applies to those small cores 
that must be made in two parts and pasted together 
after baking. This operation, in order to insure a nice 
job, is always a tedious one, requiring in some cases 
as much time to do the pasting as was originally taken 
in making up the two parts. Then, too, there is dange! 
of breaking delicate portions of the cores while handling 
in performing this operation; and if the joint should 
come at some point where it is necessary to have a 
smooth surface, the joint between the parts of the 
core must be smoothed out with a daubing of plumbago 
paste. 

QUESTION OF COST 


All such operations requiring time are adding to the 
cost of cored castings; and although often core boxes 
are made in sections that are separable, so that sides 
or rims may be removed to facilitate the removal of 
odd-shaped cores, it is my idea that in many cases the 
hinged type of box could be applied to making many of 
these cores and not only speed up their production, but 
eliminate the pasting and other operations as well. 

One of our earliest developments in hinged boxes is 
shown in Fig. 1, which produces the core shown in sec- 
tion at B, Fig. 5. This core is used in large quantities 
in making light cast sheave wheels, of 7-in. inside diam- 
eter. There are two of these patterns on a match plate, 
so that to get good draft the outside of the print is 
tapered on each side of the plate, as will be noticed from 
the section view. Otherwise, the box could be made with 
a single straight tapered side and a loose center plate, 
but this method would be slower for the coremaker on 
account of the time lost in ramming the sand under 
the center plate. 

Referring to Fig. 1, the two halves of the box, which 
are of cast iron, are turned up from a center to insure 
the accuracy of dimensions. They are then faced to 
gether in perfect alignment, and the arms are drilled 
for the hinge pin. The small piece at X is provided to 


HUNTER 


cut a gate through the outside rim of the core to per 
mit the metal flowing into the rim of the wheel, as the 
section is such that the gate could not readily be pro 
vided for elsewhere. This gate piece is removable and 
is held in place by a single screw, so that it may be 
removed from either half of the box, one at a time, t« 
make either the right- or the left-hand core. 

The sequence of operations of the following figures 
shows the object of hinging the boxes on brackets at 2 
little distance, about 9 in. the surface of the 
work bench. One of these brackets, shown at A, Fig. 1, 
must be hinged so that it can be swung out of the way 
for lowering the right-hand box for the final operation 

Small handles are provided at the outside ends of the 
We have found that 
up out of 


above 


boxes to facilitate swinging them. 


these stand up better in service if forged 
steel, the ends polished to remove the scale and rust to 
prevent “blowing,” and placed right in the mold at the 


time of making the casting. 


MAKING A CORE 


Following now the sequence of operations in makin2 
a core with these boxes, the operation of filling is per 
formed while in the position of Fig. 1. They are the: 
rammed and struck off level with the top of the box, 
as in ordinary practice. Common foundry flour is kept 
at hand in a bag of coarse material, which permits it to 
sift through readily, and from this it is sifted in a 
coating over the surface of the two halves of the core, 
to afford sufficient bond. This naturally takes the place 
of the daubing of paste that would be necessary if the 
were baked but 
only a fraction of the time. 

The two boxes are then swung together in the ver- 
tical position, as shown in Fig. 2. Still held tightly 
together, they are lowered to the supporting bracket on 
the left-hand side. The right, or top, half of the box 
is then rapped smartly with a mallet and swung up ané 
away, as shown in Fig. 3, leaving the two halves of cores 


cores made and separately, requires 


resting together. 

In Fig. 4 it will be seen that the swinging bracket 
that was supporting the right momen 
tarily swung out to permit the lowering of this box. 
A small core plate was placed on the top of the core as 
it lay in the position of the previous figure, and box, 
core and plate were swung over to the opposite side 
until the plate rested upon that bracket; then the box 
was rapped and swung off, as this figure represents 
There is a possibility of the weight of a plate crushing 
a thin core, so sometimes a light ring of wood, of the 
exact height of the half of the core with a fair amount 
of clearance around the edges, is placed upon the edges 
of the box before laying on the core plate. This carries 
the weight of the plate and prevents any crushing, no 
matter how tightly the coremaker holds the plate in 
place while rolling it over to the final position. 

After baking, the flour will have been found to have 
formed as solid a bond between the parts as if it were 
Sometimes it is found that 


box has been 


all one solid rammed core. 
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the will leave a tiny opening at some of these 
jointed edges that might cause a very thin fin on the 
To avoid this, before the core is placed in the 
oven, run your finger lightly along this parting, 
and the sand will be pressed together without distorting 


the 


boxes 


casting. 
very 


core. 
SAVING IN REINFORCING WIRE 


saving is in the amount of wire reinforcing 
required to prevent the breaking when 
handled. Often, light core halves must have reinforcing 
in each half to prevent breakage while being handled 
while the completed core would have been 
all the work of making 


Another 


core from 


for 
strong enough in itself so that 
and placing the wires might have been avoided by the 


pasting, 
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FIGS. 1 TO 7 ILLUSTRATING TYPE 


booking method of making cores. In other cores, such as 
the ring core illustrated, one wire placed in one halt 
of the core while it being rammed up furnishes 
plenty of strength to prevent breakage by the molder, 
whereas previously two needed so that it 
would not be broken while being pasted by the core- 


IS 


wires were 
maker. 

Although there is very little heavy lifting with this 
still all parts should always be made 
as light as possible. At A, Fig. 5, 
through this box, which shows all parts kept as thin 


as possible. 


style of core box, 


section view 


is a 


CAST-IRON HINGES 


As some of the later boxes of white metal, 
which is too soft and weak to be dependable for the 


hinges, and as these hinges require very accurate work 


were 


and take considerable time to produce, several pairs of 
standard hinges of cast iron were made up, as shown 
in Fig. 6. They are planed off on the side that is to 
face the box, and are drilled for 
readily noticed by referring to the illustration showing 


capscrews, as will be 


the hinge. 
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Often it is desired to produce pasted cores that have 
a hollow center, somewhat larger in size than the two 
openings that will appear on the outside of the finished 


core. In ordinary core practice this is accomplished 
by removing a loose piece from the box after the core 


and before rolling it over on the plate. This 
a booking core box, 


is rammed 
same method can be applied with 
and a specimen of this type of box is sketched in Fig. 7. 
The two loose in this case A and B, are held in 
correct alignment while the core is being rammed by 
dowel pins, the holes for which are drilled through to 
the surface on top to permit ready removal of all sand 
that might crowd into them. After ramming they are 
rapped slightly to and then lifted out the 
small knobs on top. A dusting of flour on the tops of the 


pieces, 


loosen by 
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AND USES OF ROOKING CORE BOXES 


cores will permit them to be closed together the sam2 
as in the method previously described. 

Another method to avoid the necessity of rapping the 
core box before swinging it off the core is to attach a 
pneumatic or electric molding-plate vibrator to one o1 
the center vertical-hinge supports; by controlling this 
valve, the workman can have it vibrating the 

same time that it is being lifted from the 


by a knee 
box at the 


core. 
THE SAND MIXTURE 

There are always several troubies that develop before 
any new device is in successful operation. One that 
occurred with this was that the first sand mixture we 
tried to use in our boxes was an oil-sand mixture, which, 
of course, contained little or no water—nothing in fact 
that would make the dry flour that had been sprinkled 
on develop any binding power. This trouble was avoided 
by spraying the top surfaces of the cores lightly with 
molasses water before dusting with flour, and no fur- 
ther trouble was experienced. Lately, the core sand has 
been limited almost entirely to core-compound mixtures 
that contain some water or dampness that is sufficient 
for making the flour binding. 
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The Care and Upkeep of Band-Saws 


SPECIAL CORRESPONDENCE 





SYNOPSIS — Machinists and 
prone to think of woodwork as being of little in- 
terest from the shop point of view. This is some- 
times due to the fact that manufactures of wood 
are not often held to sufficiently accurate di- 
mensions to appeal to the man accustomed to 
high-grade metalworking processes. There are 
many lines of woodwork, however, that require 
very close limits, and the tendency nowadays is 
toward more accurate machinery and more atten- 
tion to details in this field. The upkeep of the 
equipment is a branch that should attract the at- 
tention of mechanics in general, and this is as 
true of sawmill machinery as of wood-finishing 
shops. The care of band-saws, for example, is 
an art by itself, and one that ought to interest 
machinists of all grades of skill. 


engineers are 








IME was when a saw filer in a lumber mill 
filed saws. Today he sharpens them and 
keeps them in order, but he certainly does 


not file them; and it is many a year since he has 
had occasion to make use of the file on saw teeth in any 
up-to-date mill. The machine process has entered here, 
as it has into all other departments of mechanical en- 
deavor, and saw filing is now saw grinding. The saw 
filer (we shall still call him by this title in spite of the 
disuse of the file) nowadays places a dulled saw on the 
automatic grinder, and while this machine proceeds 
with its work of sharpening one tooth after another 
without human intervention, he goes about his business 
of preparing another saw for the operation of grinding. 
The growing demands upon many classes of wood- 
working machines, demands affecting both quantity and 
quality of output, have led in numerous instances to 
the complete redesign and rejuvenation of various well- 
known types of apparatus, and to the consequent eleva- 
tion of this equipment in construction and operation to 
a par with machine tools for working metal. The re- 
quirements as to limits of accuracy on certain produc- 
tions of wood are today as exacting as was the case 
vesterday with metal products, and the demands for 
speed of output are keeping pace with the insistence 
upon quality in finished material. The old day, when 
any kind of woodwork was good woodwork, disappeared 
long since, and the wideawake designer and machine 
constructor realizes now that he must put forth his 
best efforts on woodworking machinery, just as he has 
long been doing in the building of machine tools. A 
little consideration of the problems that enter into the 
successful handling of woodworking machinery under 
present-day conditions will show that many of the de- 
tails of upkeep in this line are really within the province 
of the skilled toolmaker and high-grade machinist. 
The band-saw is without doubt the fastest cutting 
tool in existence. I do not know just when it was in- 


vented, nor do I recall the inventor’s name; but it is 
quite safe to say that the man who first conceived the 


idea of putting cutting teeth on the narrow edge of a 
steel belt never realized at what terriffic speed this belt 
was destined eventually to be driven, nor how many 
thousand cutting teeth on this belt would pass in a 
moment’s time through a log on the carriage of a mod- 
ern sawmill. 

Consider a typical instance—a head saw with teeth 
spaced, say, 1} in. apart. Cutting yellow pine, fir, cedar, 
etc., the saw is operated at 9000 ft. per min., which 
means that nearly 63,000 teeth pass through the log in 
that time—that is, over a thousand teeth per second 
and the saw blade moving at the rate of nearly two 
miles per minute!’ How does it do it and still hold to 
a true path through the rough log, without twisting out 
of shape and without whipping away from its flat-faced 
driving pulleys? 

Here is where the skill of the saw filer and the alert- 
ness of the head sawyer are displayed. The one keeps 
the saw in proper condition and the other controls its 
actual operation and with careful hand regulates the 
carriage movement and the feed of the log to the cut. 
Both must have an intimate knowledge of the physical 
characteristics of different kinds of timber, and codper- 
ation between the two is essential if high output and 
economy of production are to be attained. 


PERSONAL SKILL AND KNOWLEDGE 


The saw filer must know to what angle of hook to 
grind the teeth to give proper cutting qualities in vari- 
ous woods; what amount of swage, or upset, to give the 
points of the teeth to assure the right width of cut to 
clear the body of the saw; what curvature to provide on 
the backs of the teeth to give adequate strength; what 
degree of tension to give the cutting edge and the back 
of the saw, and what amount of stretch in its center, 
in order that the saw may draw tight over the pulleys 
along the entire length of both edges. 

The sawyer is the man who, with his gang, gets out 
the lumber. Knowing the peculiarities of the material 
he is cutting and the constantly changing condition of 
the saw as it loses its keenness of tooth and becomes 
more and more dulled in its successive passages through 
the logs, he must control the rate of feed to the cut 
with all the skill and judgment at his command if he is 
to maintain the maximum rate of production throughout 
the day’s run. 

The speed with which the log is advanced to the saw 
or, in other words, the cutting rate range from 
say 48 in. per revolution, or cycle, of the saw in pine 
and cedar with 12-in. depth of cut down to 10 or 12 
in. per revolution of cutting larger and 
tougher material. Taking a saw 46 ft. long with seven 
teeth to the roughly 300 teeth on the entire 
length of saw, the cutting feeds given mean a cut per 
tooth of from 0.15 in. down to 0.033 in., or approxi- 
mately .°, in. down to inch. 

As already indicated, the regulation of these feed de- 
tails is under the control of the sawyer’s hand. In ad- 
dition to keeping up the best rate of cutting possible, 
he must further save every moment he can in running 


may 


saw when 


foot, or 
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his carriage back for each cut at the maximum speed 
compatible with safety, and no time must be unneces- 
sarily lost in the operations of rolling fresh logs upon 
the carriage and throwing the log over for successive 
quartering cuts 

At Verdi, Nev., within a half mile of the California 
state line, is located a well-known steam sawmill, the 
plant of the Verdi Lumber Co. At the rear is the usual 
mill pond into which are discharged each day the big 
sticks brought by the logging trains from the camps 
away over on the California side of the Sierra Nevada 
slope. None of the giant redwoods or other famous timber 
of great growth is to be found in this section, but yel- 


— 


if 


FIG. 1 A TYPICAL 


low and sugar pine, red and white fir, and cedar are 
in abundance. 

Two of my friends, C. P. Stoffal and “Bill” Thompson, 
are respectiveiy saw filer and sawyer at this mill, and 
in numerous visits to the plant I have learned from them 
various details of interest and value in connection with 
the upkeep and operation of band-saws. 

One of these saws, 46 ft. in length, 13 in. wide and 
with teeth spaced 1} in. apart, is shown in working 
position in Fig. 1, the carriage with a 28-in. log in 
place being seen to the left. 

The logs are hauled up into the mill from the pond 
by a chain and truck conveyor on an incline, and are 
then rolled onto a receiving rack from which they are 
transferred to the carriage for sawing. The question 
may arise in the minds of some as to the reason for 
dumping logs from a train into a mill pond instead 
of unloading them directly in the mill itself. The idea 
is to soak and clean the logs, for whether they remain 
in the water for a week or for two months or more, as 
the case may be, the effect of the soaking they receive 
is beneficial in preparing the fiber of the timber for 
sawing and in freeing the bark and outside surface of 
the logs from grit, gravel and, in many instances, fair- 
sized stones that are picked up in the fall of the tree or 





BAND-SAW 


MACHINIST Vol. 47, No. 11 
in the yarding and loading processes. These obstruc- 
tions, and metal spikes that are sometimes driven into 
trees and logs, form a constant source of trouble in 
the sawing operation and are sure to break out one or 
more teeth from the saw unless discovered in time to 
avoid this accident. 

If we refer now to Fig. 1, we shall see at A a long 
piston rod which governs the feeding of the log to the 
saw. This rod is actuated by a piston operating in a 
10-in. steam cylinder which is nearly 35 ft. long and 
gives a piston stroke and clear carriage travel of well 
over 30 ft., so that logs of that length may be handled 
readily. The cylinder is supplied with steam through 


INSTALLATION 


a 54-in. pipe, and cylinder and piston combined make 
up what is known as a “shotgun feed.” This term is 
probably derived both from the long slender proportions 
of the apparatus and the rapidity of operation. For al- 
though the feeding movement for the cut may be held 
down to a reasonably slow rate of travel if expressed 
in feet per minute, the return trip of the carriage after 
each cut is accomplished at nothing less than spectacu- 
lar velocity. It would seem that the only limiting factor 
in determining the speed on the back run is the ability 
of the men on the carriage to retain their positions. 
Of the two men who ride the carriage regularly, one 
is the ratchet setter, who by revolving the crank handles 
about the ratchet wheel at the front of the carriage con- 
trols the cross adjustment of the log for each pass along 
the saw and thus regulates the thickness of each plank; 
the other dogs and clamps the log, sees that it is secured 
in place for sawing, and at the signal from the sawyer 
releases it for the turning-over operation. 

The band-saw is very clearly shown in Fig. 2, 
together with the wheels on which it runs. Some of 
the dimensions are also given. It was originally the 
custom to provide these pulleys with high crowned cen- 
ters and to face them with rubber or other material of 
somewhat similar character. The crowns were sup- 
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posed to be essential to keep the saw running true and 
to prevent it from being forced back off the face of the 
pulleys; and the rubber or other special surface on the 
rim was thought necessary to keep the steel saw band 
from slipping under the cutting and frictional-retard- 
ing action when the saw was in the log. 

But later in the history of the band-saw bare rimmed 
pulleys were adopted, and today these pulleys are fin- 
ished straight across the face. Every effort is made 
to keep them perfectly true, a condition that is main- 
tained at some mills by applying a portable grinding 
device to the pulley while the latter is running with its 
shaft in its own bearings. 

Also, the saw is nowadays stretched and tensioned in 
such a manner by the saw filer as to secure true running 
qualities by the fact that the cutting edge and back 
edge are both made to draw tight over the pulleys while 
the middle of the width is loose enough to clear the 
pulley face. The two edges of the saw, however, 
not the same length, for the back is stretched slightly 


are 





OPEN 


FIG. 3. THE SAW STRETCHER 
more than the cutting edge, for reasons that will appear 
later. At least it is the custom at the Verdi mill to 
give this additional “back” to the saw, although it may 
not be universal practice among saw filers throughout 
the country. 

The saw pulleys at this mill are placed as shown in 
Fig. 2, with the upper pulley of the pair tilted slightly 
toward the toothed edge of the saw, giving a shorter 
center distance between shafts at the front of the pul- 
leys than at the rear. This has been found to aid in 
maintaining the truth of the running of the cutting 
edge and to eliminate any tendency of the saw toward 
crowding back on the pulley. At the same time it com- 
pensates in a degree for the increased length of the 
saw back. It is evident from the operation of this drive 
that the steel band does not exhibit the tendency dis- 
played by belts in general to climb to the high side. 


SOME SAW DATA 


The dimensions in Fig. 2 show the diameter of the 
pulleys to be 8 ft. and the width of face 114 in. The 


saws used on this mill are 46 ft. long, and when new 
are 13 in. wide, the width gradually decreasing with 
each grinding of the teeth. There are eight saws in the 
battery used on this mill, one being in use and the others 
in reserve or being sharpened or tensioned. 
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Ordinarily, one of these band-saws while 


in pine, fir, spruce and the like will run for about five 


operating 


hours before requiring resharpening; that is, if no ob- 
struction in the shape of stones or metal is encountered 
to injure the teeth and necessitate premature removal 
of the saw. Occasionally a saw has been run for eight 
hours without When the 
freshly ground one is put in place at once. 
more than 10 min. time is required to change saws. 
After a saw has been resharpened three times, or per- 
after it 


removed, a 
Usually not 


change. saw is 


haps it would be better expressed to say has 
had three the mill, it 


Chis is an operation that occupies the greater portion of 


runs on requires retensioning. 
the saw filer’s time and attention, as the sharpening 
process is usually delegated to his assistant, who puts 
the work on the automatic grinder, swages the tooth 
points and watches the operation of the machine as it 
finishes one tooth after another. 

The method followed in sharpening teeth on the grind 


ing machine will be referred to a littie later in this 





STRETCHER CLOSED 


FIG. 4. THE SAW 
article. For the moment, let us take up a few details o! 
the stretching, tensioning and gaging operations accom- 
plished by the saw filer to assure correct running of 
the saw after it is again placed in service in the mill 

In Fig. 3, at the left-hand end of the bench, will be 
noticed a machine shown open and in Fig. 4 the sarn¢ 
machine closed. This is the saw stretcher, whicih carries 
under its head a 4-in. roll 2 in. wide, for working th: 
flat surface of the saw as required. 

The head is pivoted at the rear, and when swung up 
it opens the machine for the reception of the saw. When 
closed the head is locked firmly in horizontal position, 
permitting the roll to be forced down upon the work 
with any desired degree of pressure through the medium 
of the adjusting screw and lever at the top, and also 
allowing the filer to feed the saw back and forth under 
the roll manipulation of the handwheel under the 
machine. 

Starting in with the roll pressing upon the saw at a 
point near the bases of the teeth, the filer moves the 
saw back and forth under the roll, a few feet at each 
stroke, and gradualiy works toward the center of the 


by 


blade, increasing the pressure somewhat as the middle 
of the width is approached. Then, working along simi- 
lar lines from the back of the saw, he accomplishes the 
stretching of the material along the entire length of 
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the saw until the middle portion when tested crosswise of the teeth, a gage of shorter radius is used, until 
with a gage applied at close intervals along the whole’ eventually, or after about four months’ run, the 15-ft. 


the shows that the desired degree of 
convexity, or looseness, has been secured. The stretch- 


ing effect across the middle of the width exhibits itself 


ith of work 


by causing the saw body to bulge upward along the 


center, as indicated by Fig. 5, but in testing the curva- 


ture for uniformity at numerous points a convex gage, 








radius gage is applied and is the one utilized until the 
saw has been ground to the minimum permissible width, 
or say 9 in., and disappears from service. 

Now, while the effect of the rolling of the surface of 


the saw is to stretch the middle, as stated, there is also 
produced under the same operation the tensioning of 






































Fig. 6, Is applied crosswise, this gage being pressed the two edges that is, the closing up or tightening of 
own to spring the bulged, or stretched, surface down- the texture of the metal near the cutting edge and the 
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ward so that in cross-section it is concave. If it then back. The work of the roll in this direction may be 
orresponds to the convex templet, it is satisfactory. supplemented by the use of the hammer in treating 
In the drawings the degree of curvature representing local spots of small area which appear to be “dead 
the stretch of the saw has been exaggerated to illustrate and require “tightening” up. 


this feature more clearly. Actually, the amount of 
curvature, or deflection, from a flat plane is very slight. 
Thus the templet, or gage, has a radius of 30 ft. There 
re four gages in the set used at this mill, the radii of 
the other three being respectively 20 and 15 ft. 
\s narrows down in width due to regrindings 


Or 


20, 


the saw 


With the body of the saw stretched as explained, to 
stand up and away from the flat plane of the two edges, 
the latter are sure to draw tight and smoothly over 
the two pulleys when the saw is put in place for opera 
tion, and the pull of the lower pulley which does the 
driving is then directly on the edges of the saw, so that 
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the teeth will run in a true, straight path while the 
work is being done. 

It has already been pointed out that at this mill it 
is customary to “stretch” and “tension” the saw in such 
manner that the back edge shall be slightly longer than 
the front. This is to provide for a firmer pull on the 
cutting edge than would be secured with both edges of 
exactly equal length. At the same time the increased 
length of the back must not be enough to allow the back 
to whip away from the pulleys when run at the cus- 
tomary high rate of speed, for any tendency of this 
nature would cause the cutting edge to be sprung, or 
deflected, in the opposite direction, or toward the axis 
of the pulley, and the saw would then tend to run out 
from the log and cut its way out through the plank in- 
stead of hold to the prescribed straight course for the 
entire length of the log. 

On the other hand, were the back too tight as com- 
pared with the cutting edge, the latter would be buckled, 
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tains a uniform degree of curvature for the entire back 
of the saw. 

Two views of a band-saw on the grinding machine 
are reproduced in Figs. 9 and 10, the first showing the 
entire machine with saw inclosing it, the other bringing 
out more clearly certain important details of the wheel 
head. The upon roller supports, ad 
justable to suit various widths, and is guided between 
long jaws at the front of the head to steady it under 
the action of the grinding wheel. 

The hand device shown at the left of 
Fig. 10 is for swaging up the points of the saw teeth 


saw is carried 


the wheel in 


to shape and width preparatory to grinding. 

The essential features of this apparatus are an open 
block with anvil for dropping over the saw tooth and 
resting against the edge of the tooth, and an eccentri 
swaging jaw which is operated by the hand lever to 
swing up past the tooth edge and work the end of th: 


tooth to the required form and width. The swager 





FIG. 9. THE SAW-GRINDING MACHINE 


or deflected, away from the pulley and would then tend 
to run toward the center of the log. 

The working of the back of the saw to the proper 
relative length, or the “putting in of the back,” as it 
is termed, is gaged as in Fig. 7. The gage is 5 ft. 
long, and the central one of the three bearing spots is 
,'y in. low, so that the device forms an are, or radius, 
gage. The back edge of the saw is worked under the 
bench roll as described until it conforms in curvature 
to the gage, which, as will be seen, is a measure of the 
increased length given the saw back by the 
referred to. 

The effect of this elongation of the back can 
best be appreciated by an inspection of Fig. 8. At A 
is shown a saw with an exaggerated degree of curva- 
ture to more clearly illustrate the point. If we cut 
out a paper templet to this form and join the ends, the 
flat arc now becomes a conical ring, like B, the taper 
being due to the difference in length between the two 
edges. If, again, we place this ring on one side as at C, 
to give it the same position the band-saw occupies when 
on the filer’s bench, the convex arc assumed by the back 
of the saw in the horizontal plane becomes most con- 
spicuous. It is with the saw in this position that the 
filer gages the back for convexity, as in Fig. 7, and by 
application of the gage along the whole length main- 


process 


Saw 


THE GRINDING WHEEL 


FIG. 10 


A CLOSE VIEW Ol 


readily set for one tooth after another, and the work 
requires comparatively little time for each tooth. 

Fig. 11 is referred to now to illustrate the form of 
the tooth, particularly the shape of the swaged, or u} 
portion at the top and front. This sketch, whic} 
is from a standard head saw of 1{-in. pitch, shows the 
in. thick and the point 


set, 


saw blade to be approximately 
of tooth The 
prismatic section at the top of the tooth, and this ha 


in. wide. swaging process forms 
approximately equal slope in both front and top plane 

The face AB is 
but in this sharpening process the entire tooth contour 
is ground as well. This method 
form of tooth along the whole length of the saw, and 
thus the entire series of teeth are kept to original co 
furthe 


the one that is sharpened for cutting, 


maintains a standars 


tour until the saw has become too narrow for 


service and is laid aside. 
DETAILS OF WHEEL HEAD AND WHEEL 


As will be noticed upon looking again at Fig. 10, the 
wheel head is mounted upon a swiveling stand which 
may be swung through any desired angle in the vertical 
plane This oblique setting of the head allows teeth 
with any required degree of slant, or “hook,” to be 
ground, the front or cutting face of the tooth being 
sharpened by the travel of the wheel head in its in- 
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clined guides. The curved contour of the back of the 
tooth from the cutting point down into the gullet is 
taken care of by a ‘am movement which produces a 
combined action upon the part of wheel head and saw, 
so that the wheel while rising from the guilet grinds the 
curved back on the tooth. That is, as the wheel reaches 
the bottom of the tooth face and finishes the gumming 
cut, it starts upward at the instant the saw begins its 
forward movement, and the snape of the feeding cam 
which determines the relative n ovements of wheel and 
saw tooth determines also the shape of the tooth back. 
Modification of this cam and adjustment of the wheel 
slide can be made to suit any conditions in tooth form. 

The indexing of the saw to bring one tooth after an- 
other into position for grinding is accomplished by a 
reciprocating feed finger which acts directly against 
the face of the tooth. 

The grinding wheel used is a Norton alundum elastic 
wheel, grain 30, grade 4. It is 12 in. in diameter when 
new, and as shown by Fig. 12 it is slightly dished. It 
is § in. thick for the saw under discussion, and its speed 
on the grinder is 160 r.p.m., which gives it a periph- 
eral velocity of a little over 5000 ft. per minute. 

The saw teeth are indexed under the wheel at the 
rate of about 60 teeth per minute, and the entire saw is 
ground once around in about 10 min. It is usually 
passed through the grinder three times for each 
sharpening, a total of ,', in. being removed. 


re- 


TOOTH DETAILS 


The shape of a saw tooth, and particularly the angle 
of hook, is made to suit the kind of wood to be cut. 
Also the pitch, or space between the teeth, is determined 
by the same consideration. For the timber handled at 
this mill, the spacing of 1} in. has been adopted for 
head saws, and the hook angle works out at about 25 deg. 
The hook is laid out, however, as in Fig. 13. A line is 
scribed square across the saw and against the tooth 
point, and at a distance of 12 in. from the tooth another 
line is drawn at right angles on which a point is marked 
off just 54 in. from the perpendicular line across the 
saw. An oblique line is then drawn from this 5}-in. 
baseline to the top of the tooth, and this slanting line 
then represents the angle of hook to which the tooth is 
to be ground. 

TAKING CARE OF BREAKS 
connection with 
operations in 


repair jobs in 
band-saws, the legitimate 
grinding and tensioning. Once in a while a saw tooth 
will be broken out by striking an obstruction in the log, 
and sometimes several teeth will disappear under similar 
circumstances. It is the custom in such cases to grind 
off the tops of several teeth at an easy slope behind the 
broken tooth, as indicated in Fig. 14. This allows the 
teeth immediately following the break to enter the cut 
gradually, and the first complete tooth to take its cut 
easily without the possibility of jumping into the cut 
abruptly, as would otherwise be the case, with the at- 
tendant liability that it too would be broken off short. 
After numerous regrindings of the saw, the stubbed 
teeth eventually resume their original full height or 
depth, as the gullets of all are ground uniformly with 
the perfect teeth in the passage of the saw through the 
grinding machine. 


various 
from 


There are 


aside 
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Sometimes a small crack starts at the base of a tooth. 
Wher this is discovered, and such cracks are carefully 
sought tor in band-saw inspection, a center-punch mark 
is made at the bottom of the crack on both sides of the 
saw This procedure prevents the erack from extend- 
ing further, but as it constitutes a weakness which may 
later cause a local break, the saw filer takes measures 
to remove the stresses due to working conditions from 
that portion of the saw. 

He nlaces the saw under the bench machine and rolls 
and tensions the metal outside a zone surrounding the 
crack and extending in either direction for a distance 
sufficient to include several teeth. This zone is indi- 
cated by the dotted lines in Fig. 15. The metal inside 
the zone he leaves “dead”—that is, without tightening 
it at a!l—-while the metal immediately outside the zone 
is tightened and tensioned so as to form a strengthened 
are around the break to transmit the pull of the saw 
and by carrying the stresses around the outside of the 


indicated area releve that section from liability of 
further fracture. 
In the course of time, repeated sharpening of the saw 


carries the tooth line down to a point where the crack 
is entirely ground eut, as shown by Fig. 16, where the 
dotted lines represent the series of contours produced 
in successive grinding operations. 


The Businesslike Requirements on 
Contract Work 


By W. A. VERNON 


It is time our Government work was put on a business- 
like basis. As estimator for a machine shop doing a 
large contract business, I see many inquiries accom- 
panied by specifications and drawings; and I must say 
that those from our Government are well calculated 
to cause high prices to »2 quoted. 

A recent instance will show what I am driving at. We 
received an inguiry for a small quantity of machines 
with a long list of specifications. Among other require- 
ments was a clause stating that every piece must be in- 
terchangeable with every other piece and also with a 
model machine that would be furnished the successful 
bidder. Whenever the model and drawing did not 
agree, the model was to be the standard, although only 
drawings were furnished for preparing estimates. Right 
here is where the estimator commences to figure on 
extra work, work that should be unnecessary, such as 
carefully measuring every part of the model to establish 
correct dimensions and putting these dimensions on the 
drawings wherever they differ with the model. What 
difference there may be and how much it will increase 
the cost is a matter for him to settle. 

The prints submitted were, some of them, so badly 
blurred in printing as to be illegible; in some cases 
s-veral parts were only shown assembled, and these 
prints were a mass of lines and pattern figures. Many 
holes were not standard. I recall three in one casting 
which were for bronze bushings. These were to be 
0.850, 0.825 and 0.700 in. in diameter respectively— 
more unnecessary expense for special reamers and plug 
gages. 

Many screw threads are of special diameter and pitch, 
even where any standard thread would answer; for in- 
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stance, the hole in a cap to screw on the nozzle of an 
oil can is to be 0.300 in. in diameter by 24 pitch. Even 
Whitworth threads are used in some cases. Castings 
which have plenty of room when assembled ard which 
are painted are marked “finish all over.” Parts made 
of flat cold-rolled steel which could be a commercial 
thickness are given a size that necessitates grinding; 
“X” bronze was specified for some parts, but there was 
no attempt to inform bidders just what “X” bronze is. 

Although strict interchangeability is required, thus 
necessitating a number of first-class jigs and other spe- 
cial tools, the quantity to be ordered is less than 50 
machines; and of course, the cost of all special tools 
must be included in the price quoted. 

There is a big field here for reform. A few practical 
men could save a huge sum, if they were permitted to 
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Ten Miles of Two-Inch Welded Pipe 


To make 10 miles of pipe as one continuous pipe— 
make every joint leakproof and troubleproof when bur 
ied in ice—was the problem that confronted the builders 
of the Winter Garden ice rink at San Francisco. 

Investigations had shown that, in many 
where ammonia systems are built with screwed fittings, 
leaks frequently develop in the necessitating 
shutdowns for repairs, to the financial loss of the man- 


ice rinks 


joints, 


agement and displeasure of patrons. 

Oxyacetylene welding not only made the San Fran 
cisco ice rink leakproof, but made possible a remarkable 
saving in the purchase of pipe. Instead of using new 
pipe, 55,000 ft. of 2-in. used boiler tubing was purchased 
at a saving of 20 per cent. over the cost of new gal 
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TEN MILES OF 


redesign most Government machine work to put it on 
an economical manufacturing basis. 

We recently received an inquiry for some gages. The 
limit allowed was plus or minus 0.000025 in. I wender 
who is going to measure them and how long they will 
remain within this limit, even if they are correct when 
measured. 

The machines referred to would be very necessary in 
case of war. Certain parts wear rapidly and sometimes 
break; but in spite of the talk about preparedness which 
has been in evidence for the last two years, I was told 
that the supply of spare parts was (in some cases) en- 
tireiy exhausted, because appropriations had been so 
small. 

Regarding the close limits referred to above, one of 
the largest gagemakers in the country refused to ac- 
cept a contract for gages specified to the fourth decimal 
place. 


TWO-INCH 


WELDED PIPE 


vanized pipe. Every joint in the system was then 
welded by the Prest-O-Lite process. 

The floor is 210 ft. long and 90 ft. wide, and the 
welded joints number considerably more than 2000. 
The contractors assert that the work was done by aver- 
age welders and that the cost per joint was approxi- 
mately the same as that of an ordinary screw con- 
nection. 

The rink has been in operation for about six months; 
and the management reports that not a leak has de- 
veloped in the several thousand joints, which is consid- 
ered a record among those familiar with skating-rink 
ammonia systems. 

The material and workmanship of boiler tubes are 
of course better than those of wrought-iron pipe. The 
tightness of the job is no doubt to a great extent due 
to this fact; as ammonia-tube leaks are often caused 


by seams. 
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Building a Precision Lathe 


By M. 





SYNOPSIS — This article is instructive as to 
the methods used in one of the large precision 
Many of the jigs and fixtures 


to other 


lathe factories. 


shown may be adapted in_ principle 


lines. 





T THE when so many shops are 

manufacturing lathes and other machine 

some of the methods in use at Hardinge Broth- 
ers, Inc., Chicago, Ill., will no doubt prove of interest, 
especially so as this concern has been engaged in the 
manufacture of precision machinery for a number of 
years and knows the value of accurate tools and jigs to 
secure absolute interchangeability of parts. This means 
that a customer can replace any broken part or order 
any special attachment for one of the company’s lathes 
and have the satisfaction of knowing that it will fit and 
not require any adjustments to put it in shape for work. 
These parts include not only nuts, ete., but 
every element that enters into the construction of the 
lathe and its equipment, such as headstocks and tail- 


present time, 


tools, 


screws, 


stocks, carriage, lead-screw, raising blocks, ete. 

Fig. 1 shows one of the firm’s 9-in. lathes blocked 
up to swing 15 in. (This lathe was described in detail 
and fully illustrated on page 963, Vol. 41.) Fig. 2 
shows a lathe bed in position on the planer, with the 
gage block, or templet, A for setting the planer tools 
and giving exact form and size to the finished lathe bed. 
This insures that all beds will be the same when finished. 
The usual methods of roughing, seasoning, finish-plan- 
ing and scraping are followed on this work. 

Fig. 3 shows an end view of a lathe bed with gage 
and drill jig for drilling all screw, dowel and stud holes 


E. 


HOAG 


the bed is finish-planed and scraped to standard, the 
gage A is clamped to the ways, the gage block B re- 
moved, and the jig C located by the two dowel pins. 
All holes are then drilled in the end of the lathe bed. 

This same drill jig is used for drilling the corre- 
sponding holes in the gear case, thus insuring perfect 


alignment. After the bearings of the carriage are 
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iG. 1 LATHE WITH RAISING BLOCKS IN PLACE 


scraped to the lathe, the gage A, with the gage block 
B in position as shown, is clamped to the lathe and a 
dial indicator set to the top of the gage block. By 
transferring this to the top of the carriage, the number 
of thousandths to be removed is indicated and marked. 
The indicator is then set to the under side of the gage 


a 




















LATHE BED IN POSITION ON PLANER 


in the bed, head and gear case. This is a particular part 
of the work, for if these holes are not properly spaced 
and do not match with the corresponding parts in which 
the gear, etc., fit, there is sure to be trouble. The holes 
in this jig, as well as in most of the others used, are 


held to within 0.0005 in. for proper spacing. After 
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RIG JIG FOR END OF LATHE 


block and the number of thousandths to be removed 
from the under side of the carriage is shown. The 
carriage is then taken to the planer and the proper 
amount of stock removed. This point is quite im- 
portant, for the apron secures its location from these 
planed surfaces; and if they are not correctly located 
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with relation to the ways of the lathe, the feed nut, studs 


and gears will not align properly with the screw and 
other parts of the Jathe when the whole is assembled. 
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Fig. 5 shows a drilling and reaming jig for one of 

the gear cases. This jig permits the drilling and ream- 

ing of all holes with one setting, the jig being used in 




















FIG. 4 GEAR CASE BORING AND DRILLING JIG 


GEAR CASE DRILLIN AND Ri 
































INDEXING JIG FOR GEAR BOX 





























FIG. 10. PLANER FITTED FOR MACHINING HEADSTOCK 

Gear cases, like the one shown at A in Fig. 4, are first 
faced to thickness and then bored on a lathe, using the 
templet B. This plate is located on the lathe in the 
usual way, by the use of suitable plugs, the case being 


located on the master plate by the two dowels. 


HEAD AND TAILSTOCK BORING MACHINEG 


different the 
operations. 

The indexing jig shown in Fig. 6 is used first on the 
shaper for planing the nine steps for the change-gear 
lever. For this operation, the block A is removed and 


seven positions to accomplish necessary 
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the block B substituted. The milled portion of this 
block is used as a depth and position gage for the plan- 
ing tool. The jig is indexed for each step and the gage 
block moved one hole. After planing, the entire bar 
that carries the gage block is removed, and a thin 
milling cutter is used to cut the slots between the steps. 
Ti..n the bar is replaced and the plate A with drill 
bushings is replaced as shown in the illustration and the 
screw holes in the steps drilled and tapped. 

Fig. 7 shows a similar milling and drilling jig that 
is used on the three-step gear case. Fig. 8 shows the 
two indexing milling and driliing jigs for the nine-step 
and three-step locks that fit the gear cases just de- 
scribed. Suitable gage blocks, as shown at C on jig A, 
are used for setting the milling cutter. After milling, 
these locks are again set in the jigs, and with the drill 
plates in position the screw holes are drilled and tapped. 

Fig. 9 shows a box jig used in drilling the holes in 
the carriage apron. This jig and other similar ones 
look very simple, but when one stops to consider that 
all the numerous holes are located to within 0.0005 in., 
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FIG. 8 TWO INDEXING AND MILLING JIGS 


it will be readily seen that they required a great deal 
of time and careful work in building; and they cost a 
considerable sum. Mr. Hardinge figures that money 
spent for accurate jigs and fixtures is money well in- 
vested and pays back the original outlay many times 
over. 
JIGS USED FOR SEVERAL SIZES OF LATHES 

The manufacturer of this precision lathe makes a 
number of bench lathes of various sizes, and on a number 
of common parts the same tools, jigs and fixtures are 
used, thus saving a great deal in expensive fixtures. 
This is well illustrated in Fig. 10, which shows a line of 
headstocks being planed up. The planer bed and the 
locating supports BBBB form a jig of themselves for 
holding the heads in position. Similar ones are used 
for the tailstocks, and the size and form gage A is used 
as in planing up the beds. After roughing, the heads 
are finish-planed and scraped to standard, and the rough- 
boring and finish-turning and threading are done in the 
lathe, after which they are taken to the special boring 
machine shown in Fig. 11 and the taper holes finish- 
bored. 

The same boring machine is used for all headstocks 
and tailstocks, a straight boring bar and suitable sup- 
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ports being used for the tailstocks. The head shown in 
the illustration is the one used to bore out the taper hole 
for the spindle journals. B is the cutting tool, C is the 
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FIG. 9 BOX JIG FOR CARRIAGE APRON 


toolholder and D is the star-wheel feeding device. After 
the cut is started, each revolution of the boring head 
turns the star wheel a part of a revolution, and this in 
turn feeds the toolholder C forward a few thousandths 
of an inch. This holder is set in the head at a 3-deg. 
angle and produces the required taper for the journal. 
rhe finish is so smooth that no scraping is required. 


SPINDLE CONSTRUCTION 


The steel spindles for these lathes are made from a 
special oil-hardening steel, which insures freedom from 
warp and cracks in hardening. They are first rough- 
turned and drilled in a screw machine, then finish- 
turned and bored, after which they are hardened and 
heat-treated and then finish-ground on the outside. Af- 
ter finish-grinding on the outside, each spindle is fitted 
to its own respective head and placed on the special 
grinding machine shown in Fig. 12. Here the straight 
bearing for the draw-in spindle is ground out, then the 























FIG. 12. SPINDLE NOSE GRINDING MACHINE 


straight bearing for the collets and lastly the taper 
bearing inside the nose which locates and closes the 
collets, and the outside of the spindle which takes the 
chuck closers and faceplates or other parts that may 
be advantageously used. 
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Safety Bulletin Boards 
By E. B. MORGAN 


A bulletin board is one of the most effective means 
of reaching workmen with lessons in safe practices and 
of obtaining and retaining their interest in accident 
prevention. However, the value of a bulletin board de- 
pends entirely upon the attention that is given to the 
“get up,” arrangement of notices, and the generai order 
and care in which it is kept. Someone in the safety 
organization should be appointed to take care of this 
matter, preferably an inspector who can do so on his 
regular inspection rounds. The boards should be kept 
“alive” by changing the bulletins daily. If you do not 
do this, the men will say, “Oh, I saw that yesterday,” 
and will give no attention to the notices and bulletins. 

The boards should be located in the most conspicuous 
places in the various departments, so that every em- 
ployee will be sure to see them. A good place is near a 
time clock, where men congregate for lunch, or near a 
locker and washroom entrance. 

Good light is absolutely necessary. Do not place the 
board too high, as the bulletins will not be legible in 
such a position. The center of the bulletin board should 
be on the level of an average man’s eye. 

Bulletin boards should be well-built, good looking and 
covered with a glass door so that the bulletins will not 


become soiled. This also prevents mutilation of the 
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BULLETINS 
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ITHE BEST SAFETY DEVICE IS A CAREFUL MAN 


BULLETIN 


FIG. 1. SAFETY BOARD 


bulletins and prevents the work of the practical joker 
The glass door should be kept clean and, if necessary, 
washed periodically. The type of bulletin board used 
by the Norton Co., Worcester, Mass., is shown in Fig. 1, 
and a sample bulletin in Fig. 2. We feel that the most 
effective way of posting a bulletin is to put or. bulletin 
only in the center of the board. We first tried posting 
four bulletins at a time, but soon found it better to 
change our scheme and drive home one lesson at a time. 
Where there is more than one bulletin board in a de- 
partment or district, the bulletins should be circulated 
so that the same one is not on display on all the boards 
at the same time. A good way to regulate this is to have 
a bulletin file, number your bulletin boards and simply 
mark on the back of the bulletin the number of the 
board in which it has been exhibited. 


MACHINIST 467 
In addition to the safety bulletins, notices of acci- 
dents in other plants, accident score sheets, newspaper 
clippings on accidents, cartoons, photographs of acci- 
dent and such material should be used. This 
breaks the monotony. We use a stiff-back bulletin sheet 
on which are posted photographs illustrating the cause 


causes 
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FIG. 2. SAMPLE BULLETIN 
of an accident. The picture of an accident, showing 
the cause and effect, that has occurred right in the plant 
adds “local color’ to the message. An example appears 
in Fig. 2, which was accompanied by this comment: 

Loose Clothing around moving machinery is very dan- 
gerous. This shows how quickly a dangling end of a 
“duster” wound up in the lead screw of a lathe. The 
man is reaching for the belt-shifting lever, but cannot 
reach it as his arm is being pulled down. 

Don’t allow loose ends of clothing such as neckties, 
jumpers and dusters, to hang out when around moving 
machinery. 


Who Pays the Damages Pr 
By C. J. MORRISON 


os, Bs 
as to “Who Pays the Damages?” 
of the variety which is apparently 
pops up again at regular intervals. 
tion be definitely determined by a 
analysis. 

In the simplest form of merchandising a customer 
goes to a vendor and receives his purchase direct. Nat 
urally the responsibility of the vendor ends when the 
goods are handed over to the customer. 

In the next case the vendor does not hand the goods 
directly to the customer, but delivers them by means of 
his own vans or trucks, and his responsibility does not 
end until the merchandise has reached the customer. 


Brophy makes inquiry, on page 946, Vol. 46, 
This question is one 
settled then 
However, its solu 


and 


can very simple 
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In the final case the vendor is unable to deliver to 
the customer by his own conveyances therefore 
turns the purchase over to a common carrier. The com- 
mon carrier then becomes the agent of the vendor, is 
responsible to the vendor, and in turn the vendor is re- 
sponsible to the customer until the goods are turned over 
to him at destination. 

As practically all manufacturers are purchasers as well 
as shippers, it would seem that transferring responsi- 
bility from the shipper to the purchaser would be simply 
a change of evils and not a correction. If the purchaser 
was responsible for incoming goods, he would have to 
trace shipments and take up questions of damages with 
the common carrier, while if he is responsible for de- 
liveries, he has to trace shipments from his own plant 
and look for reimbursements for any damages from the 
agent to whom he has intrusted delivery. 

In most cases the purchaser suffers more than the 
manufacturer from delays in delivery. When a man 
orders a machine and it is delayed in delivery or is 
damaged, he is losing production, while the maker of the 


and 


machine simply has some money tied up in an invest- 
ment which is paying him no interest. 

Regardless of the question of right and wrong, it 
would certainly seem poor business policy for any manu- 
facturer to simply wash his hands of any shipment as 
soon as it railroad. Many years 
ago large department stores mail-order houses 
adopted the policy “The Customer Is Always Right,” and 
adjusted complaints on this basis. They found the 
average man’s honesty to be so high that such a policy 


is turned over to a 
and 


paid. 

One of the large mail-order houses discovered that 
the amounts paid out in claims for damages were far 
less than the expense of maintaining a department to 
investigate such claims. In addition to this it estab- 
lished a reputation for square dealing which has made 
it one of the biggest and most profitable concerns in 
the country. 

A specific case that would be of interest to Mr. 
3rophy comes to mind. Some little time ago a builder 
of a well-known machine made a shipment to a distant 
customer. Shortly after the machine was delivered he 
received a telegram stating the machine would not run. 
Instead of simply washing his hands of the matter and 
stating it must be up to the railroad, as the machine 
was delivered to them in perfect condition, he imme- 
diately sent a representative to see the purchaser and 
forwarded a telegram to do nothing with the machine 
until the representative arrived. 

The manufacturer in question tests every machine in 
his own plant before it is shipped and was reasonably 
certain that the machine in question had left his plant 
However, the representative found 
that the machine would not turn over, and when he 
started to dismantle it he found a tool locked in the 
driving gears. An inspection of this tool showed that 
it belonged to the manufacturer, and an investigation 
at the plant showed this tool to be charged up to an old 
and reliable employee whose interest in the welfare of 


in perfect condition. 


the concern was above question. 

It is still a mystery as to how this tool got into the 
machine, and it is reasonably sure that the manufac- 
turer would never have believed it was there had not his 
own representative found it. 
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The purchaser was pleased with the attention received 
from the manufacturer, and the latter protected the 
reputation of his shop. 

Of course, there are other cases where the purchaser 
is altogether at fault and expenses incurred in making 
investigations and adjustments are exceedingly annoy- 
ing, but these expenditures all go to building up the 
intangible asset of good will. 

There are many concerns whose product is protected 
by no patents and whose ability to sell enormous quan- 
tities of their goods is based almost entirely on good 
will. 

It would only take a few cases of throwing the blame 
on the railvoad and refusing to investigate to destroy 
this good will and break down the business. 


War Convention of American 
Business Men 


Chamber of Commerce of the United States has 
called a War Convention of American business men, to 
be held at Atlantic City, Sept. 18 to 21. In calling the 
meeting the president of the Chamber of Commerce 
stated: “It is the patriotic duty of every live business 
man who can possibly arrange to do so to attend this 
convention, not only to show emphatically where the 
business men of the United States stand in the present 
crisis, but also that each may gain from such a meeting 
all possible knowledge as to how he can plan more in- 
telligently to be of greater service in the common cause.” 


The 


THE CONVENTION 


The convention (1) The duty that 
business owes the Government in war; (2) how may 
the business of the country render greater service in 
winning the war? (3) ways and means by which busi- 
ness may most readily adjust itself to the conditions 
produced by the war; (4) for what readjustments after 
the war must business prepare? 

At the meeting there will be discussed different 
phases of the problem of Government control of prices; 
the establishment of priority in requirements of the 
Government and of individuals for materials and pro- 
ducts of limited supply. There will be discussed indus- 
trial relations during the war, how the Government can 
best procure the materials and supplies needed for the 
the great business problems which 
arise in connection with the war. There will also be 
discussed the problems of distribution, including those 
of the retailer. 

This convention will give business men the oppor- 
tunity to voice their support of the Government in this 
time of national trial. It will give them the opportun- 
ity of expressing to the Government what the experience 
of business men has been in problems similar to those 
which the Government is now facing. They can learn 
from Government representatives who will be at the 
meeting what the Government expects of business. But 
above all, the meeting will bring business men in con- 
tact with the problems of this great industrial war and 
give them the opportunity of thinking about these 
problems and of reaching conclusions. 

It has been the experience of the Chamber of Com- 
merce, with regard to several committees which have 
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war and handle 
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met recently in Washington, that the members of these 
committees had previously given relatively little thougnt 
to the problems which are so evident to those in touch 
with the situation in Washington... These men come to 
the meeting with open minds. In most cases they as- 
sume that certain work is being done in Washington 
and that certain conditions prevail there, assumptions 
often not in accord with fact. When the members of 
such committees learn the actual conditions and settle 
down to thoughtful consideration of the situation, the 
discussion results in little difference of opinion. The 
conclusions reached have often been helpful to Congress 
and to officers of the administration. 

The general meeting of men from all sectiens of the 
country to consider the problems mentioned 
should likewise result in conclusions helpful to the Gov- 
ernment, and in bringing business men in step with 
what is being done. Many of the most perplexing prob- 
lems which Washington is facing in connection with the 
war are problems that arise from business. In solving 
these problems the knowledge and experience of busi- 
ness men are helpful to the Government. The War 
Convention will give business men an opportunity of 
voicing their thoughts and of putting in definite form 
the results of their experience. men 
accustomed to quick thought, to analyzing situations 
and to reaching decisions. The convention of business 
men, facing the problems which confront our Govern- 
ment, should by experience and training be in position 
to reach conclusions helpful to the Government. 


broad 
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Standard Names for Gages 
By FRED H. COLVIN 


All who are familiar with production on a large scale 
realize the importance of gaging and the way in which 
the work of gaging is handled. And those who have 
traveled in different parts of the country to study gages 
and gaging systems are impressed by the utter lack of 
a uniform nomenclature, which makes it very difficult to 
convey our meaning to others or to be quite sure that 
we understand exactly what others mean in talking to 
us. This lack of uniformity is more objectionable in 
writing than in talking. 
costly errors on account of the same term having an en- 
tirely different meaning to two people. 

Without attempting to pose as an authority on the 
matter, but as the result of many conversations with 
men who make, use and live with gages, I have en- 
deavored to set forth some of the more prominent gages 
in use, to tell how they are used and who uses them, 
and to suggest a name that shall be descriptive and 
definite. But this is done more in the hope that it will 
lead to the suggestion of better names and definitions 
from others than that those given here shall be adopted 
generally. The main thing is to get names and defini- 
tions, quite regardless of who suggests them, which shall 
mean the same thing to all men who handle gages, 
rather than to have names that shall be euphonious. 
Short names are always preferable where they can be 
satisfactorily used. 

Omitting all definitions such as tolerance, limit, etc., 
which do not refer to gages more than to other methods 
»f measurement, we may begin by defining a “gage” as 
an instrument for determining when a piece is a given 


It causes endless delays and 
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with or without limits or tolerances. In other 
an instrument that, when in use, has fixed meas 
uring points or surfaces, although these may be made 
to adjust this to distinguish it from a 


micrometer or instrument that ; 


size, 
words, 


wear 
other 


for 
“measures” in 
stead of gages. 

First, comes the gage used by the workman, operator, 
tool setter, foreman, to see that the 
product is of the right size when it leaves the machine. 


floor inspector or 
This seems, by common consent, to be called a “work 
gage.” 

Second, a gage for checking the first or work gage. 
This would be used in the toolroom of the producing 
plant, if at all. In some shops the work gage would not 
be inspected until the the inspection 
showed the product to be incorrect. 


gages in room 
This second gage 
might well be called a “work check gage,” as it checks 
the work gage. This gage and all check gages are here 


considered as being “opposites’’ or “complements” otf 
the gages which they check; that is, a check gage for a 
ring gage would be a plug, and vice versa, 

Third, a gage used in the inspection room of the pro 


ducing plant, before the work leaves the shop or goes té 


THE WORK 


rey ’ ! i¢ ! 
WORK-CHFCK GAGE SHOP. INSPECTION 
K GA 


WORK GAGE 


TOMERS INSPECTORS GAGE MASTER- CHECK GAGE MASTER-REFERENCE 
AND SUGGS 1) ANDAR NAMI 


the assembling department. This might be called 
“shop inspection gage.” 

Fourth, 
inspection gages. 


the toolroom or by 


a gage used in checking these third or shop 
These would also probably be kept in 
the chief 
called a “shop inspection check gage.” 

Fifth, a gage used by the customer’s inspector, who 
passes on the product before it leaves the manufactur 
This only applies when the 
for outside parties 


inspector, and might be 


‘ 


ing shop and is accepted. 
work is manufactured on 
instead of being assembled and used in the shop itself. 


contract 


It is most common in the case of government contracts, 
but to make it universal it is suggested that it be called 
a “customer’s inspector’s gage.” 

Sixth, a gage used by a traveling inspector to check 
the fourth or customer’s inspection gages, although he 
would probably also check the shop inspection gages on 
request. This, except in the case of a very large manu 
facturer such as Henry 
fined to government work and might be called.a “cus 
tomer’s inspection check gage.” 

Seventh, a gage at the gaging headquarters of the cus 
tomer, for checking the sixth or customer’s inspection 


Ford, would probably be con 
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check gages. This also would probably be needed only 
in the cases above mentioned and might be called a 
“master check gage.”’ 

Eighth, a gage for comparison and not for checking, 
supposed to be an exact duplicate of the drawings and 
kept in a vault for use only in settling differences as to 
standards. This is usually known as a “master refer- 
ence gage,” although there is a great difference of opin- 
ion as to its value or desirability. Some contend that 
this gage may well be omitted, as it is better actually 
to measure disputed gages from the drawing instead of 
using such a reference gage to measure from, for it is 
bound to contain some error, owing to the impossibility 
of attaining perfection in gage or any other work. 


NUMEROUS GAGE TERMS 


There are many other terms used for gages, some of 
the adjectives piling up until it reminds one of a list of 
high functionaries at a secret-society banquet. The 
British use three terms; but as these do not cover all 
the gages in use, it seems unnecessary to quote them at 
this time 

This article also ignores the fact that, in practice 
work and inspection, gages are often taken from the 
same lot, those with the least tolerance being used 
work gages and the others for inspection. But their 
use puts them into the classes already named without 
regard to how they are made or where they come from. 

To help make the gages mentioned a little more un- 
derstandable, the accompanying illustrations have been 
prepared, each being numbered in accordance with the 
These gages are sup- 


far 
fo 


number of the gage in the text. 
posed to be for measuring a round bar or shaft, 2 in. in 
diameter, with a tolerance of 0.01 in. either plus or 
minus. Snap gages are shown, although the same names 
would apply equally well to ring gages if they are pre- 
ferred. 

THE QUESTION OF TOLERANCE 


There may well be difference of opinion regarding 
the amount of tolerance given in the different gages, but 
this does not affect the naming of them in any way. 
The work gage is shown with less tolerance than the 
shop inspection gage, in order to insure a larger per- 
centage of the work passing the final shop inspection. 
This also allows for considerable wear in the shop gage 
before it prevents the work from passing the shop in- 
spector. The work gage and the shop inspection gage 
are often made to the same drawings, the smaller gages 
being selected for the work gages and the larger given 
to the shop inspector. This practice would not be the 
case with such large tolerances as those shown, as any 
modern toolroom would work closer than 0.002 in. on 
gages for any purpose. 

The check gages are all shown as flat gages, although 
plugs could be used equally well. The dimensions, too, 
may be open to criticism; but as these are not under 
discussion, they should not affect the main point at is- 


sue. They have been given to add reality to the illus- 
trations. The last or master check gage is a duplicate 
of No. 7. 


I shall hope for a wide discussion from gagemakers 
and users, with a view to reaching some uniform desig- 
nation for gages of different kinds, so as to avoid the 
great confusion that now exists. 





Vol. 47, No. 11 


MACHINIST 


Needs of the Ordnance Department 


The United States Civil Service Commission an- 
nounces the following open competitive examinations for 
positions in the several ordnance establishments of the 
War Department or in or under the office of the Chief 
of Ordnance, War Department, Washington, D. C. The 
salaries named are for entrance. 

Mechanical engineer, artillery ammunition, $3000 to $3600 
per year. 7 

Mechanical engineer, experimental work, $2500 to $3000 
per year. 

Mechanical draftsman, $1000 to $1400 per year. 

Apprentice draftsman, $480 per year. 

Inspector of artillery ammunition, $1500 to $2400 per 
year. 

Inspector of fiéld-artillery ammunition steel, $1500 to 
$2400 per year. 

Assistant inspector of field-artillery ammunition 
$3.50 to $5 per day. 

Inspector of ammunition packing boxes, $3.52 per day to 
$1800 per year. 

_Inspector and assistant inspector of powder and explo- 
sives, $1400 to $2400 per year. 

Inspector of ordnance equipment, $1500 to $2400 per year. 

Assistant inspector of cloth equipment, $80 to $125 per 
month. 

Assistant inspector of leather, $100 to $125 per month. 

Assisvant inspector of small hardware, $80 to $125 per 
month. 

Assistant inspector of textiles, $80 to $125 per month. 

Assistant inspector of leather equipment, $100 to $125 
per month. 

Clerk qualified in business administration, $1200 to $1500 
per year. 

Index and catalog clerk, $1000 to $1200 per year. 

The examination for index and catalog clerk is open 
to both men and women; the other examinations are 
open only to men. 

The Government urgently needs men for the work 
above indicated, and qualified persons are urged, as a 
patriotic duty, to apply for examination. Until fur- 
ther notice applications for the positions named will be 
received at any time by the United States Civil Service 
Commission, Washington, D. C. Papers will be rated 
promptly. Applicants will not be required to appear at 
any place for examination, but will be rated principally 
upon the elements of education, training and experience, 
as shown by their applications and by corroborative evi- 
dence. 

Full information concerning examinations, application 
blanks, etc., may be obtained by calling in person upon 
the secretary of the local board of civil-service exam- 
iners at the post office in any city in which city delivery 
of mail has been established, or by communicating with 
the United States Civil Service Commission, Washing- 
ton, D. C. 


steel, 


Checking from Master Gages 
By H. V. EISELE 


In the manufacture of shells where piecework is es- 
tablished, one hears some unique excuses put forth 
when the operator has had a run of spoilt work. When 
a shift starts, the men lose no time in getting under 
way; and if the operator on the preceding shift has 
kept a faulty gage, it may be that several shells are 
turned out before the inspector checks the mistake. 

We have found it profitable to place in the various 
departments in conspicuous places a set of master check 
gages for that particular operation, so that an oper- 
ator can try his gages. 
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Machine for Slots in Fuse Bodies 
By DONALD A. BAKER 

This special miller was designed for milling the 
wrench slots in the type 85 time-fuse body shown in 
Fig. 1, where a a are the slots, one on 
each edge of the brass body. The job 
was originally done one slot at a time 
on a small hand miller with an index- 
ing fixture, giving us a production of 
about 1200 per day. Referring to Fig. 
2, A represents the table and B the 
saddle of the original hand miller on 
which the work was formerly done. 
The rest of the machine was designed 
around these parts. The base C was 
planed to fit the saddle, which was 
gibbed, doweled and screwed fast to 
it. A housing D straddles the table 
and is bolted to the base on each side. 
This housing has a T-slot extending 
entirely across its face, to which are 
bolted the two spindle-carrying heads 
FE. These are arranged so that they 
can be adjusted to any position on the 
crossrail, when setting the cutters. 
The bolts and nuts F hold them. The 
spindles, of hardened tool steel, run 
directly in the cast-iron heads. Sight- 
feed oil cups are provided to insure 
lubrication. At H is a hardened-steel 
stationary jaw, while J is a hardened- 
steel sliding jaw, both carried by the 
cast-iron shoe K. The jaw J is held 
in place by the pieces L and is kept 
under tension by the heavy coil spring 
M, made of square wire. In operation 
the machine works as follows: The 
handle N is pushed down by the opera- 


eg ae FIGS 
tor until the lever O, which is carried 
by the rear end of the shoe K, strikes against 
the hardened-steel pin P, this pin being driven 


into the saddle of the machine. Considerable downward 
pressure is then applied to the handle N; and the lever 

O, striking against the two checknuts Q, which are on 
the end of the spring plunger R, releases the tension of 
the spring M from the sliding jaw J and allows the stem 
of the body to be dropped between the two jaws. Then 
as the operator brings the hand lever N up and carries 
it forward, the spring is again released and the sliding 
jaw placed under tension, gripping the body securely 





while the continued forward motion of the lever carries 


the table A with the work forward and between the two 
cutters. 
The cutters, one of which is shown in Fig. 3, are 


made of high-speed steel and run at a speed of between 
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1 TO 3. SPECIAL MILLER FOR MACHINING SLOTS 
1500 and 2000 r.p.m. The production of the machine 


is about 4000 pieces per day; which is very good, all 


things being considered. 


A Countershaft-Drive Problem 
By ANDREW M. BUTTERFIELD 
Mr. Martindale, page 484, Vol. 46, has written about 
some countershaft trouble he has experienced and says 
he would like to have some one explain why the condi- 
tions he speaks of prevailed. 





172 AMERICAN 
He states that theoretically either way of leading the 

belt is correct and that he could not see why the belt 

would not travel in one position as well as another. 

First of all, he is not theoretically correct as he has 
evidently lost sight of the fact that the force of gravity 
plays an important part in the installation of belts as 
well as in anything else. 

It is the force of gravity on the belt that has caused 
the trouble which he has experienced. By referring to 
the figure on the left, | think one can easily see how 
the weight of the belt the underside 
of the belt when the countershaft is toward the oper- 
This slack thus formed to easily 
travel to the next higher cone when it is shot in that 

and the heavier 


causes a Sag on 


ator. permits the 
direction by vibration or other causes, 
the chip the greater the sag, owing to the belt stretch- 


ing. Referring to the other illustration, with the coun- 


tershaft away from the operator the slack is on the 
top side, and the weight of the belt tends to cover the 
cone instead of leaving a gap as before. This is the 


condition which will result in the better service, and 


which should be obtained if possible. 
A light lathe will often work all right with the coun- 
tershaft is unhandy and 


should be avoided. 


the operator, but it 

A large lathe like the one mentioned 
in the article is almost A lathe 
set up with the belt slanting outward toward the opera- 


toward 
sure to cause trouble. 
tor is generally very inconvenient. 

When a lathe is lugging a heavy cut the slack side 
of the belt is slapping back and forth, pivoting at the 
points of contact with the cones on the slack side. It 
is during this time that the large cone catches the belt, 


all the slack having concentrated under the cone on the 
lathe. 
With these points 


a lathe laboring 


1 mind, if the reader should watch 
I think he could see 
for himself what I have tried to portray. 


under a heavy cut 
The foregoing also explains why a lathe with the same 
“go ahead” and “back up” will 
go ahead than when backing up, if 


ratio of pulleys on the 
pull more on the 
belted with the countershaft away from the operator, as 
is the usual way. 

Mr. Martindale’s lathe would not have given him any 


trouble had he run it backward, but of course this 


would not be very convenient. 
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Grinding Snap Gages 
By CHARLES M. VALDES 
Several days ago I had to make some gages, all over 
in. in size. 
Our plant is in a great rush, and our toolroom work 
record time. Instead of doing the 


must be done on 


grinding of those gages in 

4 the regular way—grinding 

a Ic one side first and then chang- 

' ] ing the wheel around and do- 
[a ing the other side—I de- 
cided to do the following: 

\ ) I got two small saucer 


3 | 


| wheels, mounted them on the 
spindles of the grinder and 
trued them to the same di- 
| ameter the 

Three steel spacing washers 
A, B, 


arbor. 


and on faces. 
occupied the positions 

i C on the extension 
SNAP GAGES First one the 


was ground and then the other, without stopping or 


GRINDING side of gage 
losing any time. I used the same operations on all the 
gages I had to grind. My lasted much longer 
than if I had to remove it and do the opposite side on 
have involved 


wheel 
every gage, as shifting would of course 
retruing each time. 


Gear Dentistry 
By ROBERT E. NEWCOMB 

The subject of gear dentistry is well illustrated on 
page 984, Vol. 46, but the method shown of repairing or 
replacing a broken gear tooth does not work out well 
in actual practice. The babbitt tooth soon peens and 
becomes distorted and loose on the pins, and may even 
become entirely free of the pins before it is noticed and 
cause serious damage by falling into other gears or 
moving parts of a machine. 

There are several other methods of repairing broken 
gear teeth that may be used with much better results: 

First, a tooth may be welded by the oxyacetylene 
process and filed or recut. The welded process, however, 
is not always available or convenient, and frequently 
the gear the shaft. In 
cases it a gear that future satis- 
However, it 


removal of a from 


will so distort 


requires 
many 
factory operation is impossible. has been 
done with satisfactory results and may be accomplished 
nine times out of ten where the welder thoroughly un- 
derstands welding and the mechanic the filing of gear 
teeth. 

Second, a dovetail slot may be cut into the face of the 
gear at the point where the damaged tooth broke away. 
A suitable dovetail key may then be fitted to this slot 
and filed to the proper tooth form. It requires consider- 
able time and a good mechanic to make a nice job by 
this method. 

Third, probably the most satisfactory method is to 
drill a number of holes, carefully ream them and drive 
into these holes cold-drawn steel wire of the proper size. 
The wire to be driven into the holes should be a good 
driving fit. The pins should not be screwed in, as they 
are more likely to become loose and work out or break 
off. The method is illustrated in the top row of the 
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figures shown on page 984, second and third figures 
from the left-hand side of the page, except that the 
pin should be driven instead of screwed into place. Of 
course, pins should be of sufficient diameter to provide 
ample width of tooth at the base. They must then be 
filed by a careful mechanic to the proper tooth form. 
When the work is properly executed the repair will last 
for a long time and is frequently more durable than the 
original gear tooth. 

It should be remembered, however, that gear den- 
tistry is to be used only when temporary repairs are 
needed, and as soon as possible a new gear should be 
installed. 


Steam and Air Connections for 
a Railroad Yard 
By JOSEPH K. LONG 


The illustration shows a new method of fitting up 
coach yards with adjustable steam and air connections. 

We have just fitted up one of our coach yards in this 
manner and are now equipping our Sunbury and Wil- 
liamsport yards the same way, as we formerly had so 
much trouble due to steam hose bursting or blowing 
off when long pieces of hose were use¢, 

In the upper part of the drawing the air and steam 
lines are shown in plan view. Where the lines come 
out of the ground there is a T, and this is piped to 
two tracks, one on each side. When two tracks are to 
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The arrangement permits of considerable extension, 
and wien not in use it can be folded into a very small 
space. The joints should always be put at right angles 
to the pipe, except where a third is necessary. Where 
the joint is on the coupler end, it may be put in line 
with the pipe and 12 to 18 in. from the coupler if de- 
sired. We use Barco flexible joints in this work, and 
they can be moved in any direction with this combina- 
tion. You will notice that the globe valves are near the 
source of supply from the ground line. 

This arrangement will also be found useful and satis- 
factory for unloading tank cars and wagons, filling them 
or conveying steam to heat coils in the tank cars, where 
heavy oiis must be heated before unloading. This plan 
here described should be doubly interesting during cold 
weather, as a device of this nature is necessary in order 
to properly take care of coaches, the old method of using 
hose having proved inefficient. 


Broadmindedness in Design 
By J. C. AUSTIN 

Recently, while ‘ooking over some blueprints of parts 
on which quotations were asked, my attention was par- 
ticularly drawn to the following notation stamped upon 
them: “Please Note—We welcome 
changes or redesign which will improve, cheapen or 
standardize our product.” 

This solicitation of suggestions is so frank and seems 
so truly genuine, that it is, in my opinion, worthy of 


suggestions as to 
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be fitted up, the lines look best if supply pipes come up 
directly between the two tracks, and both will be equally 
well taken care of and the lines will be as efficient if 
both are fitted up with the same length of pipe to each 
track. Pipes of the length indicated in the diagram 
have a range of about 5 or 6 ft., and it is an easy matter 
to place the cars on the track or siding inside that 
range of space. 


CONNECTION 


FOR RAILROAT YARD 


special mention. Human nature is such that the aver- 
age designer is inclined to consider the products of his 
own brain about perfect and often resents suggestions 
of change although distinctly an improvement. But 
when one places on his drawings an earnest request for 
helpful ideas, it is an indication of extreme broad- 
mindedness and willingness to put the personal element 
in the background so that the highest standard of effi- 
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ciency might be attained. Particularly in this keen age 
of specialization should this spirit be cultivated. No 
man can cover all fields of knowledge, but if he will 
draw ungrudgingly from the experience gained by an- 
other who may have given some particular item more 
study, greater results are in store for him. 


Reclaiming Rejected Shells 
By JAMES FORREST 


Some very interesting features crop up from time to 
time in the manufacture of shells. What follows is an 
example of how shells that have been rejected on ac- 
count of not meeting certain requirements can, by hav- 
ing a little thought and intelligent workmanship ex- 
pended on them, be made to come within the limits 
of the required tests. The shells referred to here are 
220-mm. and 270-mm. French shells, but the principles 
involved can be applied to any shell. 

In the shop where these shells are made, there is a 
department deyoted exclusively to the reclaiming of 
scrap finished shells. The inspector and his assistants, 
by means of a complete equipment of gages, determine 
in what particular point the shell has failed to pass in- 
spection by the Government men. The inspector sizes 
the situation up for each shell and can tell at once, by 
his experience, whether the shell can be reclaimed or not. 

The following are the principal points on account of 
which the shells have been finally rejected: Incorrect 
thread diameter, faults of threading, concentricity, size 
of choke, size of recess, top not level, incorrect profile, 
size of enlargement, diameter front of band, diameter 
back of band, dimensions of band groove, thin base, 
thick base, total length, finish of exterior surface, finish 
of interior surface, dimensions of band, rotating bal- 
ance, gravity balance, and weight. 

Regarding some of these faults, the conditions gov- 
erning their remedy are quite apparent, as when, for 
instance, a shell has been rejected on account of a 
thick base. The base is measured, and a note is made 
of how much must be removed, as a minimum, to reduce 
it to the proper thickness. Next, the over-all length is 
measured; and if the amount to be taken off the base 
will not bring the over-all length of the shell below 
the minimum gage, it is all right so far. Finally, a 
caleulation is made of how much the shell will be re- 
duced in weight; and if it will still be over the minimum 
weight, the shell can be saved. 

For most of the faults the remedy is a simple correc- 
tion of the defect itself, without reference to any of 
the others, but the manner of correcting the balance is 
interesting. The weights of these shells in pounds are 
as follows: 


220-Nr Shell 270-Nir Shell 

Without With Without With 

Band Band Band Band 

Maximun lo! 145 163 35 237 39 239 R86 
Minimun 155 45 156 95 227 &3 229 13 


Take for an example a shell of 220-mm. caliber, 12 0z., 
or 0.75 lb., out of gravity balance, heavy on base end, 
total weight of shell without band 157 lb. As the 
minimum weight can be 155.45 Ib., there is a margin 
of 1.55 lb. of metal to work on. 

If the operator can take off 0.75 lb. from the cylin- 
drical surface of the shell at the base end and still 
keep the shell large enough in diameter so that the 
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minimum caliper gage will not go over, the shell can be 
saved. 

If the base thickness and the over-all length permit, 
some of this weight can be removed from the base it- 
self. In a case of this kind, the shell can be set up true 
in the lathe and a cut started along the circumference 
until 0.75 lb. of chips has been removed. It is better, 
where the weight of the shell is well over the minimum, 
to take off two or three ounces more metal than is actu- 
ally required, to make sure the shell will come within 
the limits allowed. 

Take another example: Suppose a shell is 15 oz. out 
of gravity balance, heavy on the nose end and at the 
same time 8 oz. out of rotating balance, the total weight 
of the shell being 156.5 lb. The metal to be removed 
to correct this shell can be taken from the outside, if 
the diameter allows, or otherwise from the inside. The 
method of working on the inside is adopted only as a 
last resort, both on account of the awkwardness in- 
volved and also on account of the fact that the farther 
away from the axis of the shell the metal is removed 
the greater effect it will have on bringing it into rotat- 
ing balance. The deficiency in ounces of rotating bal- 
ance is always given with reference to the exterior. 

It can readily be seen that, as far as the rotating 
balance is concerned, 4 oz. of metal would have to be 
removed at a distance of 2 in. from the axis of the shell 
to get the same effect as 2 oz. removed 4 in. from it. 

In the example cited, the procedure would be as fol- 
lows: After gaging the diameter of the shell in front 
of the enlargement and finding it still well over the 
minimum size, the shell would be set up to revolve ec- 
centrically in the lathe so that it touched the tool ex- 
actly at the point where the rotating balance was out, 
and just enough so that when the tool had cut completely 
round the semicircumference of the shell, which was set 
high, the diameter would be large enough to prevent the 
minimum caliper gage from going over it. 

Suppose that, after the outside has been taken down 
to the limit, the weight of the chips shows that 6 oz. of 
metal has been removed. Then it is known that the 
shell is still 9 oz. out of gravity balance and 2 oz. out 
of rotating balance, and nothing is left but to work on 
the inside of the shell up near the nose end. 

The metal here is usually thick from nosing, and the 
distance of the center of gravity of the metal removed 
from the inside of the ogive (from a point as far in as 
can conveniently be reached to the choke), from the 
vertical axis of the shell, is approximately one-half the 
distance from the outside of the shell to the axis. 

The shell must now be set up eccentrically so that 
the tool working on the inside of the ogive will have 
removed 4 oz. of metal just as it begins to touch on the 
opposite side of the shell to that thrown over toward 
the tool. This 4 oz. is equivalent to 2 oz. removed from 
the outside of the shell, as far as the rotating balance is 
concerned. Now the shell is in rotating balance, and it 
only remains to remove the last 5 oz. of metal, with an 
ounce or two over for assurance, to bring the shell int» 
gravity balance. 

By proceeding on the lines indicated above, about 96 
per cent. of the shells worked on are saved from the 
scrap heap. An interesting feature of the job is that 
the operators who reclaim these shells are on piecework 
and are paid so much per ounce of chips removed. 
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Milling Vise for Use Between Centers 
By J. B. BOYLAN 

The illustration shows a milling vise to be used be- 

tween centers and controlled by the index head. A set- 

up in the old type of vise takes considerable time, and 

each angular cut means a new set-up. With this vise, 

after the work is once set up, it is possible to take cuts 
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MILLING VISE FOR USE BETWEEN CENTERS 











at any angle, as well as bore, drill and ream at any 
angle, as the vise is under the control of the index 
head at all times. 

The mechanic will readily see its usefulness, as a 
movement of two spaces on the 18-hole circle gives an 
angle of one degree. 


Estimating Gear-Shaper Production 
By A. E. BURRELL 

The accompanying table may be of use to those read- 
ers of the American Machinist who have occasion to 
estimate on spur gears cut on the Fellows gear shaper, 
or for setting premium or bonus times for that ma- 
chine. It is a practical shopman’s table, requiring no 
mental gymnastics or slide-rule juggling, but only a 
knowledge of what can be done in the line of speed and 
feed, also of the number of cuts required, to produce 
gears of the necessary quality on this machine. 

The figures given are not based on the pitch diam- 
eter, but represent the time required, in minutes, to 
cut one tooth (at any of the three feeds, fast, medium 
or slow) at one stroke per minute, for each pitch. 

Given this base figure, it is obvious that multiplying 
it by the number of teeth in the gear to be cut, and divid- 
ing the product by the number of strokes per minute 
at which the machine is to be run, will give the actual 
cutting time, provided the gear is to be completed with 
one cut. 

To explain more fully the example given in the table, 
the gear in question, 30 teeth, 6/8 pitch, would be made 
from a forging, probably of chrome-nickel steel, re- 
quiring three cuts to give a first-quality gear. The 
roughing cut is taken on a tandem (double cutter) ma- 
chine, running at 175 strokes per minute, using medium 
feed. The table gives 35 min. as the time required to 
cut one tooth, at one stroke per minute. Multiplying 
this by 30 (the number of teeth) and dividing by the 
number of strokes per minute, 175, gives 6 min. actual 
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cutting time. To this must be added 1 min., the ap- 
proximate time required to feed the cutter in to the full 
roughing depth, while 14 min. should be ample for 
changing each set of four gears, giving a total of 84 
min., or 2.13 min. per gear. 

The two finishing cuts would be taken on a standard 
machine, the first on fast feed, the second on slow. 
Adding the numbers given for each feed gives approxi- 
mately 119; multiplying by the number of teeth, 30, and 
dividing by the strokes per minute (210 in this case, 
as both cuts are light) gives an actual cutting time of 
17 min. One-half minute is sufficient for both the feed- 
ing into depth and changing feed at the end of the first 
cut, while 1 min. will cover the changing of the finished 
gears for a roughed-out pair, giving an elapsed time of 
184 min. for two gears, or 9} min. per gear, making 
the total cutting time per gear slightly less than 11 
minutes. 

When using a cutter other than standard, as is some 
times done on special work, the correct base figure can 
be found by 


Base figure given pitch diameter of cutter used 


Pitch diameter of standard cutter 
or 
Base figure given number of teeth in cutter used 
Number of teeth in standard cutter 


CHART FOR ESTIMATING 
ACTUAL CUTTING TIME FOR GEARS ON GEAR SHAPER 


Standard Machine randem Machine 


POX Pitch Feed 


Ss M I I M Ss 

4in 87 5 62.5 46 88 4 40 0 52.5 75.0 
cutter 70 0 0 0 37.5 > 32 0 42 0 60.0 

77.7 55.5 41.6 6 26 6 35.0 50.0) 

66 6 47 62 35 71 7 23.0 30.6 43.0) 4in 

8 3 41 6 31.25 8 20 0 26 3 47-5 r 

51 85 37 04 27.7 9 17.7 233 33.3) 

| 46 6 33 3 25.0 10 16 0 21.0 30.0] 

38 8 27.7 20 8&3 12 133 7.2 25.0 

33 3 23 81 17. 86 14 
tin 29 16 20 83 15 63 lo For ordinary work use 


cutter 25 93 18. 52 13 89 18 nearest whole number 
23.3 16.6 12.5 20 
21.2 15.15 Il 36 22 For other cutters, use 
19 4 13.8 10 42 24 Number given 
17 94 12 82 9 62 26 size cutter used 
+1 6 + . ; = size cutter charted 

+ Radial feec 0 0018 

1458 42 781 32 me aes oe 


per stroke 
Example—Sliding gear, 30 teeth, 6/8 pitch. Rough on tandem machine 


Finish, 210 strokes, 2 cuts, 1 F., 1S Rough, 175 strokes, medium feed 
416+ 77 7=119 
Min Min 
119 x 30 5k Ww 
17.0 6.0 actual cutting 
210 175 
Feeding in 0 5 1.0 feeding in 
Changing gears 10 15 changing we 
For two gears 18 5 8 5 for four ge 
Per gear 9 25 2.13 per gear 


Repair Work for Steam-Hammer 
Pistons 
By J. V. HUNTER 


It seems to be a view quite generally held among a 
great many hammersmiths using steam hammers that, 
when any accident occurs to the piston of the hammer, 
causing it to break, nothing can be done except to re- 
place the broken part with an entirely new piston, and 
that pistons to be serviceable must be forged out of one 
piece of steel. So this practice is often followed, no 
matter how large the piston heac is; in many cases 
an enormously large billet is required to be of sufficient 
diameter for the head. For the past two or three years 
we have been disproving this theory by the continued 
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use of several repaired pistons and heads, which are 
giving remarkably satisfactory service. 

Several years ago the piston of our 1500-lb. steam 
hammer broke off several inches below the head. For 
such a break the suggestion of a weld would really be 
absurd, for the continued percussion would 
quickly open the best of welds, whether forged, thermit 
welded or acetylene-torch welded. The piston head is 
about 12 in. in diameter, nearly double the size of any 
billet that we then had available, but we did have in 
the scrap pile a number of old high-carbon steel car 
axles that were sufficiently large to machine up to the 
diameter of the piston. 

The manner in which the repair was made is illus- 
trated where the parts C and D are shown. The broken 
stub of the piston was sawed from the head, and the 
latter was bored out and tapped to a diameter equivalent 
to that of the piston rod, a large fillet space being cut 
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off the bottom edge to accommodate a corresponding 
fillet-like collar provided on the piston rod. The sketch 
of the piston rod also shows the precaution taken to pro- 
vide a fillet, since it seemed possible that if there were 
any tendency toward breakage of this new rod, it would 
occur at this point, which takes the full side twist of 
the head. 

The rod was tightly screwed into the head; the 
threaded section was of sufficient length so that it pro- 
jected slightly above the upper side of the head, and 
this projection was battered and peened over to prevent 
all possibility of the rod working loose. The repair was 
successful, and the hammer has been in constant daily 
use for over two years. 

On two of our other steam hammers we have had 
oceasion to bore out the cylinders, on one for excessive 
wear, on the other for the removal of deep grooves cut 
by a broken piston ring. Both times the amount of 
material removed from the inside walls was so great 
that there was no possibility of using the old piston 
heads, as they formerly were, by simply providing new 
rings. 

Each of these pistons was turned down to 2 in. less 
diameter, leaving two ribs or bands, to act as keys, ex- 
tending completely around their circumference, as 
shown at X in A. A shrink band of sufficient width and 
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thickness to allow for the increased diameter of the 
cylinder was welded up as shown at B. The interior 
of this band was bored out, and the two grooves at Y 
were provided, ,'|, x { in., to match the bands that were 
left on the head. The bore of the band is left ,\, in. 
less in diameter than the head, to give plenty of pres- 
sure upon shrinking. 

When thus made, a band will expand enough when 
heated to a good red so that it will pass over the ribs 
of the thickness mentioned left on the piston head. 
The ribs and recesses are given a little taper on their 
edges, as indicated in the sectional views at R and S, 
so that there will be no chance for the band to hang 
on any of the edges of the ribs when it should be shrink- 
ing tightly into place. These sizes for ribs and grooves 
apply for heads that are left at least 10 in. or more 
in diameter; smaller pistons must have proportionately 
smaller ribs, grooves and shrinkage allowance. 

After the band is shrunk on the head, the outside is 
turned off to match the inside diameter of the rebored 
cylinder, and new ring grooves are turned in its outside 
surface. 

In making up new rings for such a piston, one point 
worth remembering, which probably must be explained 
to the machine-shop foreman, is that rings for a steam- 
hammer piston, unlike those for a plain steam engine, 
are not made of cast iron, but must be turned from a 
forged-steel band that the forge shop should have pre- 
pared while the other work is being done. Cast-iron 
rings are really most unsuitable, because the jar of the 
hammer in service will break up rings of this material 
in a few days; and these pieces will start in at once 
to score the inside walls of the cylinder. 

The largest hammer that we have so far had occasion 
to repair in this manner is rated at 2500 Ib., but both 
of those that we have so repaired have been in service 
for a long time with no signs to date that the rings are 
either loosening or slipping. 


Finding Developed Length of 
Steel Tubing 


In making drag-links and other parts of automobiles 
from seamless steel tubing, it is necessary to figure the 
exact length the tubing is to cut before bending. This 
can be figured theoretically on the same basis as for a 
solid rod of the same outside diameter as the tube; but 
in practice this method does not work out, for the low 
price at which these parts must be manufactured pre- 
cludes loading the tube with lead, sand or other mate- 
rial to prevent collapse and distortion. In most cases 
the tubing shows a tendency to stretch and collapse, but 
there is evidently, sometimes, a shortening due to com- 
pression of the tube on the inside of the bend. 

As the writer views this matter, there is opportunity 
for someone to develop a formula or set of tables that 
will be of considerable value to manufacturers of this 
line of supplies. It will be well to note some of the 
factors that enter into results—namely, diameter of tub- 
ing; thickness of tubing wall; radius of bend; arc of 
bend; and whether bend is made hot or cold. Temper of 
the tubing may be eliminated, for the temper of all 
makes and grades of tubing is practically the same in 
most cases. 

Do not all speak at once, please. 
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Stecher Spindle Drilling Machine 


The machine shown in the illustration is one that has 
recently been placed on the market by the Charles 
Stecher Co., 1574-80 Crossing St., Chicago, Ill. It has 
been brought out particu- 
larly for the use of the Gov- 
ernment in boring out re- 
coil cylinders, artillery axles 
and work of like nature, 
but is applicable to other 
types of work. The ma- 
chine is similar to that 
described on page 479, Vol. 
46, except that it is consid- 
erably larger, accommodat- 
ing any stock up to 5 in. in 
dianieter, the maximum 
length of hole bored being 64 
in. As may be seen, the work 
is carried in the upper or 
stationary head, two chucks 
being used to hold the work 
in position. The spindle has 
two bearings, the thrust 
being taken by auxiliary 
ball thrust bearings. The 
lower, or traveling, head 
carries the stationary bor- 
ing tool and is counterweighted to permit ease of opera- 
tion. The base is made in the form of a deep pan, and 
a pump is provided which forces the lubricant to the 
work through the hollow tool. 

















DRILLING MACHINE 


Spray Pneumatic Painting Equipment 


The Spray Engineering Co., 93 Federal St., Boston, 
Mass., is now marketing the form P-1 painting appar- 
atus shown in the illustration. The apparatus may be 
used for applying all kinds of liquid coatings and is 
portable, being thus adapted for either shop or field 
use. It operates on compressed air at from 35 to 75 
lb. pressure per square inch, depending upon the mate- 
rial being sprayed. It is claimed that all materials from 
the highest grades of lacquer and varnish to heavy as- 
phaltum and structural paint may be applied with equal 
facility. The parts are so arranged that the gun and 
hose may be blown free of paint without the necessity 
of taking them apart as is necessary with some types 
of equipment. 


In the illustration the apparatus is shown equipped 
with a 5-gal. paint container, but a 3-gal. size is fur 
nished if desired. With a slight change of parts the 
gun may be attached to a l1-qt. container for use on 
small work or where a variety of colors or materials is 


used. An extension pole may also be furnished where 




















“SPRACO” PNEUMATIC PAINTING DEVELOPMENT 


the work is not easily accessible. Copper-lined hose is 
used for the paint, while the air hose is of rubber and 
canvas. The pressure-control head is mounted on the 
top of the paint container and is fitted with all parts 
required for the control of the air and paint supplied 
to the gun. The paint strainer is also incorporated. 


Oliver Band Re-Saw 


The illustration shows the No. 15-R 38-in. combina- 
tion re-saw and band-saw upon which a number of im- 
provements have recently been made by the Oliver 
Machinery Co., Grand Rapids, Mich. The change from 
re-sawing to ordinary band-sawing is instantly effected 
by swinging the arm carrying the two corrugated 
power-driven rolls out of the way and changing saws. 
The table tilts 45 deg. in one direction and 5 deg. in 
the other direction and is double ribbed and supported 
upon rockers for angle adjustments. Tilting is done by 
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means of a worm, gear and handwheel. A dial indi- 
cates the amount of tilt in degrees. 

An auxiliary table is bolted to the frame, which is 
vertically adjustable and increases the surface of the 

















BAND RE-SAW 


Floor space, 60 x 47 in.; table, 40 x 36 in.; height of table, 
10) in tilt of table, 45 deg. one way, 5 the other: auxiliary table, 
» ‘m+ diameter of wheels, 38 in stock handled, 16 in. wide 


accommodated, 18 to 20 ft horse- 


1000 Ib.; drive, either belt 


Saw 
weight crated, 


by 8&8 in. thick; length of 
power required, 5 to 10 
or motor as desired 

work table nearly half. The shafts are ground and 
carry the wheels on tapers. The upper shaft is adjust- 
le vertically and may be tilted by means of a hand- 

















FIG. 2. MUNITION AND SHELL SCALE 
wheel for tracking the saw. A metal casing incloses 
the lower wheei, and a device is provided which throws 


the dust to the front of the machine, where an exhaust 
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fan may be attached. A coil spring counterbalances 
the guide post, wt ich carries an adjustable frictionless 
roller guide, and » similar guide is located just beneath 
the table. On the column is a grooved saw guard that 
protects both sides of the saw A front guard is car- 
ried on the guide post and covers the saw above the 
guide. The upper wheel is guarded by a door made of 
wire mesh. 


Computing and Shell Scales 


The illustrations show two types of scales that are 
now being made by the Computing Scale Co., Dayton, 
Ohio, and marketed by the Moneyweight Scale Co., 326 
West Madison St., Chicago, Il. 

Fig. 1 shows the computing scale, which is of the 
beam type with a capacity up to 600 lb. The tare beam 
has a capacity of 100 Ib. and is sensitive to } oz. The 

















FIG. 1. COMPUTING SCALE 


counting beam is graduated for use when one, five o 
ten units are placed in the pan. A third beam is alse 
provided which reads directly in pounds. 

Fig. 2 shows the munition and shell scale. With this 
device a master or standard weight is placed in one 
scale pan; and when the shell is placed in the other 
pan, the amount it weighs either over or under the 
master weight may be read directly from the scale, 
which is graduated to*read in steps of ,|; oz. for weights 
up to 4 ounces. 


Oliver Heavy-Duty Engine Lathe 


The Oliver Machinery Co., Grand Rapids, Mich., has 
made a number of changes on its 16-in. heavy-duty 
engine lathe, the latest form of which is shown in the 
illustration. The headstock on the new machine is of 
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the bowl type, which affords better protection for the 
belt. New gear covers have been provided, and the 
tailstock has been made longer and heavier. A lubricant 

















HEAVY-DUTY 16-IN. ENGINE LATHE 


Swing over shears, 174 in.; swing over carriarge 103 in.$ 
distance between centers, 384 in.; spindle speeds, eighteen, 14 to 
35 r.p.m.; feeds, 32; back-gear ratio 2.9 and 9.02 to 1 front 
spindle bearing, 38 x 5 in.; hole through spindle, 1 in real 
spindle bearing, 2 x 3% in.; cuts threads, 3 to 4f weight crated 


3600 pounds 


reservoir has been placed on the under side of the oil 
pan, and oil wipers have been incorporated in the 


carriage. 


Hobart Brothers Stock Bin 


The stock bin shown is one that has recently been 
placed on the market for storing nuts, bolts, screws or 
other small parts around a machine shop or toolroom. 
It contains 120 compartments, each measuring 6 x 8 x 10 
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ACCESSORY AND STOCK BIN 


in. The front partition and the ends of the bin are of 
oak, while the back is of sheet steel. Each compart- 
ment is furnished with a metal card holder for index- 
ing purposes. Hobart Brothers Co., Troy, Ohio, is the 
manufacturer. 
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Portable Prony Brake 
By E. E. LARSON 


The illustration shows a portable prony brake con 
sisting of a belt about 4 ft. long and 2 in. wide. To 
one end is attached a spring scale C, having a capacit) 
of 100 lb. The scale D, with a capacity of 25 Ib., is 
fastened to the other end. Both scales are joined to a 
common handle EF. The belt B must be very flexible and 
must be lined with hard-maple blocks where it comes 
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PORTABLE PRONY BRAKI 


in contact with the pulley. The blocks may be } x 1 x 2 
in. and should be attached with rivets having the heads 
countersunk in the wood. 

In use, the belt is placed on the pulley A as shown; 
the handle F is pulled until sufficient braking is se 
cured. The scales are then read, and the reading on the 
small scale is subtracted from the reading on the large 
one. The remainder is multiplied by the peripheral 
speed of the pulley per minute, which gives the foot- 


pounds, 


Shrinking a Forging Part 
By L. V. LAUTHER 
The illustration shows a part of a chocolate machine 
that was built in Switzerland to metric measurements. 
Owing to wear in the threaded part, the piece would 
not function properly, and as the thread was metric, we 
had no means of making a new one. The recess A car- 


Si) 
pee 











THES WORK AND METHOD USED 


ried a ball race, and it was therefore desirable to leave 
this as it was. A block C of machine steel was bored 
a very tight shrinking fit for the diameter B, heated 
red hot, and forced on. In cooling, it contracted B and 
restored its usefulness without affecting the race seat 
A. The block of steel was afterward split and taken off. 
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Hotel Powhatan, Washington, D. C., Sept. 8, 1917— 
It is with deep regret and a feeling of real personal 
loss that I record the death of Maj. Henry Souther, 
whom I have mentioned at various times in these letters. 
Our acquaintance began about 15 years ago in the early 
days of the automobile industry, and it is perfectly safe 
to say that during the intervening years he has done 
more for the standardization of automobile parts and 
practices than any other man. Born in Boston in 
1865, he graduated from the Massachusetts Institute of 
Technology and then took post-graduate work at the 
leading German metallurgical schools. 

His practical experience began with the Pennsylvania 
Steel Co., Steelton, Penn., and he was later closely 
identified with large bicycle production and in metal- 
lurgical and general consulting capacities. All this ex- 
perience made him a particularly valuable man in the 
automobile field, and much of the pioneer testing was 
done by him in his laboratory. In later years he was 
associated with the Standard Roller Bearing Co., in 
Philadelphia, and the Ferro Machine and Foundry Co., 
of Cleveland; but the outbreak of the war found him 
deeply interested in the work of this country looking 
toward real preparedness, although his active connec- 
tion with the Government did not begin until early in 
1916. His work during the past year in association 
with the Aviation Section of the Signal Corps, first as 
consulting engineer and later as major in the United 
States Reserve, was fundamental in character. From 
the very outset his foresight and imagination led to a 
conception of the vastness of the problem and to the 
evolution of an organization suitable for this work. 

The activities at Langley Field, Hampton, Va., where 
design, experimentation and research in connection with 
aircraft development will be carried on, are to a great 
degree the result of Major Souther’s grasp of the prob- 
lems to be solved. The multitude of specifications and 
other details that formed the basis for production work 
now under way were largely the result of his activities. 

It is to be regretted that Major Souther will not be 
identified in the public eve with the successful con- 
clusion of the aircraft-production program. It remains, 
however, for his immediate associates, and those of us 
who are familiar with the work he did, to remember 
arid to record that the breadth and solidity of the foun- 
dation for the completion of this great problem were 
in a large measure due to the keen mind, tireless ap- 
plication and that quality which attracts loyal support, 
these being but a few of the admirable characteristics 
of the late Maj. Henry Souther. 


One of the most encouraging features of the whole 
war program is the new aviation engine and the way in 
which it has been handled almost from start to finish. 
Two of the best-known internal-combustion engine de- 
signers in the country were called in and put to work, 
not to devise something especially new and startling, 
but to combine as many good points as possible from 
existing engines on both sides of the water and so to 
design the new engine that it could be manufactured in 
large quantities by modern shop methods. How well 
they succeeded can only be appreciated by seeing the 
new engine and going into the details of its construc- 
tion from both an engineering and a manufacturing 
point of view. 

There is a remark attributed to Howard Coffin which 
seems to fit the case as showing the difference between 
our methods and those of some of our allies. One of 
the foreign aviators remarked that it was doubtful if 
we could build enough high-grade engines because we 
had so few mechanics who could handle a file, to which 
Mr. Coffin replied that this was the very reason why we 
could build them in large quantities. 

Since the engine has been designed with an especial 
view to easy manufacture and with a full knowledge of 
the manufacturing methods of the most modern auto- 
mobile plants in the world, the question of production 
is much simplified. Almost no special machinery is re- 
quired in addition to that already installed; and except- 
ing for particular attention to accuracy, even more than 
in the high-grade automobile work because of the high 
power per cylinder and the extremely light weight, the 
engines can be built in much the same way as the 
regular product. 

As might be expected, this work will be done by a 
number of the well-known automobile plants in various 
parts of the country, and there should be no difficulty 
in securing a large production as soon as standard gages 
can be supplied so as to insure duplication of parts or 
at least such parts as require replacement or repairs. 
This work is well under way, and the output promises 
to be surprising in the course of a few months. 


THE MATTER OF RECORDS 


Every shop manager who has been impressed with the 
advisability, if not necessity, of securing records of 
one kind or another has sooner or later been confronted 
with the fact that records and statistics are of little 
value unless they are arranged in some usable form. 
It is comparatively easy to get together a lot of records 
as to performances of certain machines or certain oper- 
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ators, but just how to make these records of value so 
that they can be used in future and without spending 
more time over them than they are worth is quite an- 
other problem. This is one of the great difficulties with 
the various inventories that are being taken or have 
been taken in some states; the information is not of 
such a character or in such form that it can be used. 
Nothing is more discouraging than to have data of 
this kind thrust upon you in the belief that they are 
of real value, only to find that they are practically, if 
not wholly, useless. 

In other cases perfectly good data are allowed to lie 
untouched, because people are not accustomed to work- 
ing with condensed or tabulated facts. Whichever rea- 
son may be assigned, the fact remains that compara- 
tively little use is evidently being made of the mass 
of information that has been collected, along some lines 
at least, when it comes to placing contracts. 

One specific instance is the placing of a good-sized 
contract for gages with a concern that, while highly 
successful in some lines, is evidently not experienced in 
gagemaking, if we can judge from the fact that it has 
been, and still is, trying to sublet the contract in vari- 
ous parts of the country. Now one of the subcontrac- 
tors, presumably more than once removed, is again try- 
ing to sublet the contract, because it cannot fiil the re- 
quirements. 

This instance is simply one of the errors of judgment 
that come when one is not familiar with the output of 
the various shops of the country and, in placing con- 
tracts, allows a good reputation in one line to cover 
entirely different kinds of work. A good inventory, 
properly classified and intelligently used, might easily 
prevent such mistakes, and adequate inspection as to 
the progress of work would readily detect whether the 
work was being done, how fast it was being done and 
when and where it was being peddled to other shops. 
The main difficulty with this sort of blundering is that 
it causes needless delay as well as adding greatly to the 
expense, much of this work being done on a “‘cost-plus” 
basis. 


CENTRALIZING THE FORGING SUPPLY 


As has been pointed out on several occasions in these 
columns, forgings are at the foundation of a large 
amount of manufacturing, and on them depends to a 
large extent the amount of product that can be ex- 
pected. This truth is felt in some lines at the present 
time, and considerable scouting is being done to see 
where forgings of both steel and the nonferrous metals 
can be secured. And as forgings are to a large extent 
dependent on the dies in which they are made, an ade- 
quate supply of forging dies is absolutely necessary if 
the forgings are to be made in large and regular quan- 
tities. 

Diemakers are probably among the scarcest individ- 
uals in the whole field of labor; and there are doubtless 
many small hammer shops that could assist in the pro- 
duction of forgings, if they could be supplied with dies 
by some central department. Such a die department 
could furnish dies for a great variety of forgings, and 
by a little systematic management dies could be shipped 
regularly to certain shops, these shipments being based 
on the known life of the dies and the output of the 
forging plant. 
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As the new standard aviation motor will require 
many forgings and as the same central diemaking de 
partment could handle these as well as other forgings, 
it would seem as if some arrangement of this kind 
might well be undertaken at an early date. But whether 
this plan be adopted or not, it will be well for all who 
have either diemaking or drop-forging capacity avail 
able to communicate with the Aircraft Production 
Board and also with such firms as are known to be mak 
ing engines and other mechanisms. 

The same condition is sure to apply to gages for the 
new engine in the very near future, as any sort of 
standard engine requires a large number of gages, and 
comparatively few builders will have sufficient gagemak 
ing capacity in their own shops. Here again, concerns 
with capacity to turn out this class of work should get 
into communication with those who are to build the new 
engines, either directly or through the Aircraft Pro 
duction Board. 


Handling Large Shell Blanks 
By M. E. HOAG 
The illustration shows the method of handling 8-in 
shell blanks from the trucks to the furnaces in the plant 
of Curtis & Co. Manufacturing Co., St. Louis, Mo. The 





HANDLING LARGE SHELL BLANKS 


magnet will hold two of these blanks as the air hoist 
lifts them to the level of the furnace platform. The 
type of water apron used in front of all the heating 
furnaces is also plainly shown. 
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Dareennenecenenees 











Dr. Robert Grimshaw sailed on the 
Esperanza,’ Sept. 1, for Mexico, for a short 
business trip 
W. E. Firth, safety engineer of the Mid- 
vale Steel Co Nicetown Philadelphia, 
Penn., has resigned his position 
Business [tems 








The Gisholt Machine Co. ha moved it 
New York office from 50 Church St to 

on 723-725, 30 Church Street 

The Hendricks Manufacturing Co., Seat- 
tle, Wash., ha moved to it new plant at 
First Avenue South and Horton St 

The Atcheson & Barok Die Tool Co., 
Peters Power Building Columbu (>I 

mounce the opening of a hop equipped 
for the purpose of manufacturing mall 


iccurate tow and die of ill description 


The American and Foreign Sales Cor- 
poration, 206 Munsey Building, Washingtor 
Dm © ha elected the following officer 
john L. Newbold, president ho - \r 
Irew vice president ke Ie Thompson 
ecretary and treasuret Lou CC. Witkow 

i nle manager Ihe purpose of the 
orporation to render el t to large 
nanufacturet vho want personal repre 





entation before the Government and to the 
iriou branche of the United State CoV 
rnment 

Lorne tenes Te 





Trade Catalogs 





Maag Gear Co., Yonker 


Maag Gears, 
i. = catalog; 84x11 in.; il- 


Loose-leaf 
ustrated 


Hoevel Sandblast Machines, Hoevel 
Manufacturing Co., 50 Chureh St... New 
York Catalog F Pp. 16 Sx 104 in il- 


lustrated 


Bar, Indicating Square. 
Slocum Laboratorie 
New York Folder 


Improved Sine 
Slocum, Avram «& 
Ind., 531 W. 21st St., 
lllustrated 


Link-Belt Koller Chains for Tractors and 
Trucks, Link-Belt Co 9th St. and Stew- 
irt Ave., Chicago, Ill Book No. 326 Pp 
14; 6x9 in illustrated 


Ball-Bearing and Plain-Bearing Grind- 
ing and Polishing Machinery. The Webster 
& Perks Tool Co., Springfield, Ohio Loose- 


leaf catalog; 9x 114 in illustrated 

High Speed Steel Collet Shanks, End and 
Side Milling Cutters, Woodruff Keyseat 
Cutters, etc. The Gale-Sawyer Co., Boston, 
Mass Catalog Pp. 14; 44 x7 in illus- 
trated. 

Red-E Tools. The Ready Tool Co 


Bridgeport, Conn, Catalog No. 15 Pp. 20; 
6x9 in.; illustrated This 
and planer tools, Stellite tools, 
boring bars, etc 


lathe 
dogs 


describes 


lathe 





Seme Facts About Roller Chain Drives. 
Link-Belt Co., 39th St. and Stewart Ave 
Chicago, Il Book No. 361 This contain 
an article by A. Lee Henson, of the Smith 
Motor Truck Corp 

Frasse-Electric arth Steels. 






and Open I 
. 417 


Frasse & Co., - Canal St., 


Peter A i 
re. 98: 


New York. Catalog ‘4x7 in.; 
illustrated. This is a very nicely bound 
catalog containing complete description of 


made by this 


tables 


grades of steel 
numerous 


various 
also 


the 
company, 





sonenononne UU ed 


New Publication 


TT 


tovesenenened 








Theory of Machines. Ey Robert W 
Three hundred and twenty 


Angus 
-two 6 x %-in 





pages; 193 illustration cloth bound 
Published by the McGraw-Hill Book 
Co., Ime 239 W. 39th St New York 
City Price $3 

Reviewed by Dexter S. Kimball 


This is the second edition of a book on 


this subject by this author, but it has been 
entirely rewritten, enlarged and revised 
The old cuts have been redrawn, and much 
new material has been added. The book 
is based on a number of vears of experience 
in teaching engineering student at the 
Unive rsity of Toronto a well as on cone 


iderable practical experience 


AMERICAN MACHINIST 


The author divides the study of machines 


into four parts Kinematics of machinery 
or mechanisms the problems of static 
equilibrium, mechanics of machinery and 
machine design The first three divisions 
only are discussed in this book, and the 
first eight chapters of Part 1 are devoted 
to the discussion of the kinematics of ma- 
chinery The items discussed are those 
usually found in treatises of this kind, as 
the names of the several chapters indicate 


Nature of the 


These are as follows The 
Machine; Motion in Machine Velocity of 
Diagram The Motion Diagran Toothed 


Gearing: Bevel and Spiral Gearing; Trains 
of Gearing; Cams 

The nature of the discu ion and the 
general methods of attack are milar to 
those found in other treatises on this sub- 
ject ith the exception of Chapter ! In 
preceding chapters the author develops the 
theory of instantaneou center demon- 
trate Kennedy theorem and ustrates 
their application to the finding of velocity 
diagran In Chapter 4, however, he de- 
velop inother method for attacking these 
problems by mean f what he calls the 
phorograph TI a graphical method 
which he says was discovered by Prof. T. R 
Rosebrugh, of the Universit of Toronto 
> vVears ago, but which ha not appeared 
in print before The method is applied to 
the olution of several well-known mechan 
n The theory will probably be ome 
what difficult for student to follow but i 
ippeatr to be mple in application \t 
any rate it 1 tere ng 

The remainder of Part 1, Chapters 9, 10 
ind 11, entitled respectively, Force Acting 
yn Machine Crank effort ind Turning 
Moment Diagratr and The Efficiency of 
Machines, contains discussior of problen 
nm the econd ection of the author's classt 
fication namely tat equilibriun In 
Chapter 4 the force diagran of everal 
vell-known machine are olved, using both 


and the phorograph 


fantaneou center 
In Chapter 10 the crank-effort diagran of 
everal kinds of prime movers are rked 
it 

Part 2 is called Mechanics of Machinery 
It consists of five chapters, named respec 
tively, Governors, Speed Fluctuations in 
Machinery, The Proper Weight of Fly- 


in Machinery and Their 
Machinery There 
Appendix A, For 


wheels, Acceleratior 
Effects, and Balancing of 
are also two appendixe 


mula for Piston Acceleration, and Appendix 
B,. The Moment of Inertia of a tody the 
latter being an account of an experimental 
method of determining the moment of in- 
ertia of any body The scope of this section 
of the book is obviously limited as com- 
pared with other treatises on this line of 
work, the object of the writer evidently 
being to present to the student the most 
important problems of thi kind in con- 
densed form. The work appears, however, 


to have been carefully and painstakingly 
performed 

This is true in fact of 
and it contains much solid matter and little 
that is unnecessary If there is any criti- 
cism of the book called for it may perhaps 
be that there is not enough of it for effec- 
tive use in many engineering courses where 


the entire volume 


it is sought to give a broader grounding in 
some of these subjects than i attempted 
in this book There would appear to be 
little question of the quality of the discus- 
sions presented In his introduction the 
author states that he has used few for- 
mulas involving anything more than ele- 
mentary trigonometry and algebra and that 
the two or three cases involving the cal- 
culus may be omitted without detracting 
from the usefulness of the bool 

This may be true so far as the use of the 
volume by practicing engineer of limited 
education is concerned, but it does not seem 


trying to train 
that they can 


engineers 
handle 


to be worth while 
in technical schools so 


intelligently such discussion as are in- 
cluded in Part 2 without giving them not 
only a firm grounding in calculus, but ex- 
tensive practice also in _ it application 
One of the great weaknesses of the gradu- 
ates of our technical chools is their inabil- 
ity to use higher mathemati freely ind 
aceurately, and in the reviewer opinior 
any treatise on mechanics loses a large 
part of its value when it fails to furnish a 
good training in the use of higher mathe- 


matics, even though graphical solutions are 


often easier, simpler and clearer Graphie 
methods have their limitation also, and 
there comes a time when they are not suffi- 
cient and resort must be had to pure math- 
ematic The ability to handle both meth- 
ods of attack is essential, and the latter is 
by far the more difticult of the two to 
acquire 

The book, nevertheless, is a fine piece of 
work and will no doubt find a use in manv 
school Every teacher of these subjects 
will find in it much to interest and help 
him, and the practicing engineer will find 
the last chapter of especial interest 
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Forthcoming Meetings 











of foundry 
and supplies 


annual exhibit 
equipment 


The twelfth 
and machine-shop 


will be held under the auspices of the 
American Foundrymen’'s Association in the 
Mechanics Building, Boston, Mass., from 


Sept. 25 to 28, 1917. The officers of the ex- 
hibit committee are: President, J. P. Pero, 
Missouri Malleable Iron Co., East St. Louis, 
a vice president, Benjamin D. Fuller, 


Electric and Manufacturing 
Ohio; secretary and treas- 
12th and Chestnut Sts., 


Westinghouse 
Co., Cleveland, 
urer, A. O. Backert 


Cleveland, Ohio; manager of the depart- 
ment of exhibits, C. E. Hoyt, 123 West 
Madison St., Chicago, Illinois 

American Society of Mechanical Engi- 
eer Monthly meeting, first Tuesday. 
Calvin W. Rice, secretary, 29 West 39th 
St.. New York City 

Boston Branch National Metal Trades 
Association Monthly meeting on first 
Wednesday of each month, Young's Hotel 
WwW. W Poole, secretary, 40 Central St 
soston, Mass 


Providence Engineering Society Month- 
ly meeting fourth Wednesday of each 
month A »} Thornley, corresponding sec- 


retary, P. O. Box 796, Providence, R 


New England Foundrymen’s Association 
Regular meeting second Wednesday of 
each month, Exchange Club, Boston, Mass 
Fred F. Stockwell, 205 Broadway Cam- 


Ma 


bridgeport 


Western Pennsyl- 


Tuesday 


Engineer Society of 


Vania Monthly meeting, third 
section meeting, first Tuesday Elmer K 
Hiles secretary Oliver Building, Pitts- 
burgh, Penn 

Rochester Society of Technical Drafts- 
men Monthly meeting, last Thursday 2 


lL. Angevine, Jr 857 Genesee St 


Rochester 


secretary 


Superintendents’ and Foremen’s Club of 
Monthly meeting, third Satur- 
Frankel, secretary, 310 New 
Cleveland, Ohio 


(‘levelane 
day Philip 
ngland suilding 


Western Society of Engineers, Chicago, 





i] Regular meeting, first Wednesday 
evening of each month, except July and 
\ugust >) .. Layfield, secretary, 1785 


Monadnock Block, Chicago, Ill 

League of America Regular 
Friday of each month 
secretary, 35 Broadway, 


Technical 
meeting, second 
Oscar S. Teale, 
New York City 


Foundrymen’s Association 
Wednesday of each month 
Manufacturers’ Club, Philadelphia, Penn 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn 


Philadelphia 
Meetings, first 


congress of 
auspices of 

held at 
includes 


annual 

under the 
will be 
The program 
for the mornings and 
inspection of industrial works during 
Special features are: Tour 
principal business districts 


The 
agents, 
association, 
% to 11 
sessions 
and 
the afternoons 
of Pittsburgh's 


purchasing 
the national 
Pittsburgh, Oct 
business 
visitation 


by automobile during the late afternoon of 
the first day, and cabaret dinner in the 
evening, to be held at one of the countrys 
clubs The banquet will be held at the 
Convention Hotel the evening of the second 
day, Oct. 10, with speakers of national prom- 


purchasing agents and others 
welcome and expected to at 


inence All 
interested are 


tend and participate in the activities of the 
convention Special arrangements are 
planned for the entertainment of the ladies 

American and Canadian engineers and 


architects of Norwegian birth or descent 
will hold an informal congress at the Chi 
cago Norske Klub, Chicago, Il Sept. 27 
to 29 Correspondence should be addressed 
to Joachim G. Giaver, Railway Exchange 
Building, Chicago 


The American Gear Manufacturers’ Asso 
ciation will hold a meeting at the Edge 
water Beach Hotel, Chicago, Ill., Sept. 14 
and 15, 1917 Papers will be presented on 
the following subjects: “Advertising 
Don'ts.” Heat-Treating and Hardening 
Gears,” “Inspection of Gearing.” “Spur 


Disk Process, 


Method.” 


Rotary or 
the Shaper 


(Gearing by the 
Spur Gears by 


American Museum of Safety and the 

Council will hold the fourth 

Exposition of Safety and Sanita 

the Grand Central Palace, New 
Sept. 10 to 15 


The 


National Safety 
National 
tion, at 

York City 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 





Tapping Attachment 
Bicknell-Thomas Co., Green- 
field, Mass. 
“American Machinist,"" Aug. 39, 
1917 
A reversing tapping attach- 
ment for the drilling machine, 


which is made with either pos- 
itive or friction drive. The fric- 
tion-drive device is built in one 
size for work with taps from 

to } in. in diameter and is made 


with either a No. 1 or a No. 2 
Morse taper shank The posi- 
tive-driven attachment is built 


in two sizes with capacities of 
from f; to § in. and from 
to % in. The former is supplied 


with either a No. 1 or a No. 2 














Morse taper shank, while the 
latter may be had with a No 
3 or a No. 4 taper shank Pos- 
itive-driven attachment may be 


supplied with friction chuck if 


desired 


Lathe, Concave Turning 


Luster-Jordan Co., Franklin Ave. and 
town, Penn. 


Washington St., Norri 

















“American Machinist,” Aug. 30, 1917 
Designed especially for turning the inside surface of air-flask 
heads for torpedoes, but may also be used for other 
turning work. Has a special form of tool-feeding attachment 


allowing from two to five distinct curves to be cut on the same 


piece of work 


Drills, Forged Twist 
Russ Forged Drill Co., Cleveland, Ohio 


“American Machinist,” Aug. 30, 1917 


This company is now manufacturing a line of forged twist 
drills which are made up in a large variety of styles and sizes 
They are sold under the trade name of “Drill-Far" 


Oil Cups 


Gits Brothers 553-555 West Monroe St 


Manufacturing Co., 
Chicago, Ul. 


“American Machinist,” Aug. 30, 1917 
These cups are made in a variety of sizes with shanks for 
standard pipe thread, straight thread or for a taper drive fit 
All parts except the covers are brazed together, it being claimed 


that this construction enables a cup as strong as the cast variety 
to be made at a considerably lower cost 














concave 


Prilling Machine, Radial, Motor 


Driven 
Triumph Machine Tool Co., 
1276 East 55th St Cleve- 
land, Ohio 
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Machinist,"" Aug. 39, 
1917 
Height of base, 9 in.; 

base-working surface, 4 ft. by 

6 ft. 8 in vertical adjustment 

of arm, 4 ft travel of head, 4 

ft 2 in minimum distance 

spindle to base, 84 in. : maximum 

distance spindle to base, 6 ft. 2 

in minimum distance column to 


“American 


size of 














spindle, 24 in diameter of col 
umn, 18 in height, 10 ft. 4 in 

motor horsepower ) spindle 
speeds, twenty-one 15 to ~bv 
r.p.m vertical spindle traverse 
19$ in Weight, 16,500 Ib 

feeds, four, 6, 9, 1 ind 24 


thousandths per revolution 


Sand Blast Machine 


Mott Sand Blast Manufacturing Co., In 

















‘American Machinist,” Aug. 30, 1917 

A double-barrel machine with separate sand blast 
barrel. Abrasive material is elevated mechanically 
ind bucket elevator and passes through a mechanically 
Made in various size to meet the 
shops 


screen 
or small 


Blectric 
Universal Electric Co., 9 Oliver St., 


Grinder, 


requirments 


for each 
by t belt 
operated 
of large 














“American Machinist,” Aug. 30, 1917 

\ $-hp. machine that runs at a speed of 3575 1 
accommodates grinding wheels up to 6 x 4 in. The moto 
ire of the S K F ball type, while the wheel bearing is 
Acieral metal is used wherever possible, the weight being 
down to 31 pounds 


Jig, Universal Drill 
Berggren & Pearson Machine Co., Inc 21 Canal St N 


pm. and 
r bearings 
of bronze 
thus kept 

















“American Machinist,” Aug. 30, 1917 


Designed with the idea of providing a jig that may be quickl) 


adjusted to various sizes and types of work Consists 
ind two uprights to which are secured bars holding 
bushings of any desired size up to 14 in. in diameter 

five sizes, the largest holding work 16 in. wide and 8 in 


Patent Applied For 


of a base 


hardened 
Made in 
thick 
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IRON AND STEEL 


PIG IRON—Quotations were current as follow t point 
and date indicated 
Sept One Month One 
19179 Ago Year Ago 
No, =~ Southern Foundry, Birminghan $47.00 S700 $14.50 
No X Northern Foundry. Buffalo 3.00 3.00 19.75 
No. @ Northern Foundry, Chicago 00 00 19.00 
*Bessemer. Pittsburgh 2 MD 5 195 
*Basic, Pittsburgh HRS ib. 18.5 
No. 2X Philadelphia 5.00 00 19.50 
*"No > Valley 00 OO 18.50 
No Southern Cincinnati 9.90 eo 17.40 
Basi« Eastern Pennsylvania 90.00 0.00 1N.T5 
*Delivered Pittsburgh fob. Valley 95 cents less 
STEEL SHAPES The following base price in cent per pound 
are for structural shape , in. by | in. and larger, and plates j in 
and heavier, from jobbet warehouses at the cities named 
New Yor! Cleveland— Chicago 
One nie One One 
Sept. 7 Month Year Sept. 7 Yea Sept Year 
1917 Aco Ago 1917 Ago 1917 Ago 
Structural shape 6.25 b. 25 8.25 » 00 eas) 00 $10 
Soft steel bar »oO0 » 00 Bao oo R30 $50 $10 
Soft steel bar hapes yoo »O0 5 > soo ; > #50 $10 
Plate , tol thick.10.00 10.00 $50 700 £00 9.00@10 3.50 
BAR TRON Prices in cents per pound at the place named are 
as follow 
Sept 1917 One Year Ago 
Pittsburgh mill t.75 ‘HO 
Warehouse New York t.7 bh 
Warehou Cleveland £95 3. Sa 
Warehouse Chicago £0 510 
STEEL SHEETS The following are the price n cent per 
pound from iobbers warehouse at the citie named 
x New York Cleveland Chicago 
i == : > te = Ss: == =o 
We fe ia =) { a-) > a oa jm oO 
*No black R00. 9.00 1050 1050 8365 900 440 1000 3.45 
*No 6 biack 7.00. 8.90 10.40 1040 3.55 S90 330 PHO B25 
*No ‘and 24 black 7.85- S.85 L035 LOO 5.o0 8.85 3.25 ORS 420 
No. 18 and “0 black 7.80- 8.80 10.30 10.30 4.45 820 3.20) GSO WLS 
No. 16 blue annealed 8.20- 9.20 10.720 LOO 4.45 970 3.70 10.20 3.00 
No. 14 blue annealed 8.10- 9.10 10.10 10.10 4.35 9.10 5.60 1040 3.50 
No 1’ blue annealed 8.05- 9.05 10.05 10.05 4.30) 9.05 3.55 10,05 3.45 
No. 10 blue annealed 8.00- 9.00 10.00 10.00 4.°5 9.00 8.50 10.00 3.40 
*No. @8 galvanized. 10.00-10.50 1°.00 12.50 5.00 L095 4.70 11.50 4.75 
*No. 26 galvanized. 9.70-10.20 11.70 12.20 4.70 19.45 4.40 11.20 4.45 
No. “4 galvanized 9.55-10.05 11.55 1° M5 4.55 10.30 42°95 11.05 4.30 
*For corrugated sheets add ‘lo moo 
COLD DRAWN STEEL SHAFTING ron irehouse to con- 
umer requiring fair- ized lot t} folloy g tat r hold 
Sept 117 One Yea Ago 
New Yor List rs List plus 20° 
Cleveland List 10 List plus ’0O 
Chicago List 10 Lixt 
DRILE ROD Discounts fron t pric re as follow at the 
places named 
Extra Standard 
New York i) os 
Cleveland ww : a 
Chicago w ie 
SWEDISH (NORWAY) IRON This material per 100 Ib. sells 
i follow 
Sept. 7, 1917 One Year Ago 
New York #1400 $6.00 
Cleveland 15.00 630 
Chicago 1.00 »50 
In coils an advance of 50c. usually is charged 
Note—Stock scarce generally 
WELDING MATERIAL (SWEDISH) Prices are as follows 
in cents per pound f.o.b. New York, in fair-sized lots 
Welding Wire* Cast-Iron Welding Rods 
me. Ad. Pk. Me te. & by 1% in. long 16.00 
No. 8, & and No. 10 | » by 19 in. long 14.00 
‘a | « by 19 in long 12.00 
No. 12 21.00@30.00 ', by ‘1 in. long 12.00 
th. No. 14 and 
No. 18 | *Special Wel'»e Wire 
wo. 20 " 33.00 
10.00 
Very sear tk 00 
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MISCELLANEOUS STEEL—The following quotations in cent 
per pound are from warehouse at the places named 
New York Cleveland Chicago 
Sept. 7, 1917 Sept. 7.1917 Sept 1917 
rire >.00 2.00 £50 
Toe calk 70 550 75 
Openhearth spring steel 750 8.35 S.00@ 8.50 
Spring steel (crucible anal 
ysis) 8 00 11.25 1.00 
PIPE—tThe following discounts are for carload 'ots f.o.b. Pitts- 
burgh; basing card of May 1, 1917, for steel pipe; of Juiy 2 for 
iron pipe 
BUTT WELD 
Steel Iron 
Inche Black Galvanized Inches Black Galvanized 
he » and % 42 % 1b % % to 1%.. 3:33 % 17% 
46% B11, % 
LAP WELD 
$32 9% 29 Ve 2 26% 12% 
! to 6 5% 32 iy ¢ ~% to 4 286 15° 
i, to 6 IS¢ 15 
BUTT WELD EXTRA STRONG PLAIN ENDS 
My s and %& BR % 2015 % % to 1% 33% 18% 
le, 43% 3015 % 
% tol! 47 % 3414 % 
LAP WELD EXTRA STRONG PLAIN ENDS 
£0% 28% % 2 % 14% 
2s to ul 3) 31 tn % 2% to 4 t 17 % 
tt, to 6 42° 30's % +, to 6 Yi 16% 
Note National Tube Co. quotes on basing card dated Apr. 1 
Stock discounts in cities named are as follows 
New York —Cleveland Chicago — 
; Gal Ga Gal 
Black vanized Black vanized Black vanized 
s to 3 steel butt welded 38% pi 4 38 % 25 % 38.8% 24.8% 
to oO steel lap welded 26% 7 33 39 % 42.8 "7.3% 
Malleable fittings, Class B and C, from New York stock sel! at list 
price Cast iron, standard sizes, 15 and 5% 
METALS 
MISCELLANEOUS METALS—Present and past New York 
quotations in cents per pound 
Sept One One Year 
1917 Month Ago Ago 
Cor electrolyti irload lots) ‘6.00 "80 ‘9.00 
Tir 61.00 63.75 $9.00 
Lem 10.00 11.00 6.75 
Spelte 8.25 $.75 8.50 
ST. LOUIS 
Lead 9.75 10.75 > 871 
Spelter 8.00 8.25 9.50 — 
At the places named, the following prices in cents per pound 


prevail 
—New York Cleveland _ Chicago- 





i~ t- 
tt «ot wot ino 
an = ao an ese 
i SA<  } ti Spd 
Cop sheets, base.3600—40.00 39.00 t7.50 38 Ovo 38.00 38.00 
Copper wire (carload 
lots) 38.50 38.50 moo '8.00 33.00 38.50 33.50 
Brass pine base £3.00—45.00 43.00 t6.00 $6.00 45.00 44.00 45.00 
Brass sheets £0.00 10.00 144.50 36.00 42.00 39.50 39.00 
Solder L., ind a 
(case lots) BID $9.25 24.62%, 39.50 24.75 39.25 24.00 
Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 


heavier idd 1lé 


polished takes le. per sq.ft. extra for 20-in. widths and 
der: over 20 in.. 2c 


BRASS RODS—tThe following quotations are for large lots, 





mill. 100 Ib. and over, warehouse: 25% to be added to mill prices 
for extras: 50% to be added to warehouse price for extras 
Sept. 7, 1917 One Year Ago 
Mill $42.00 $472.00 
New York 38.00 £5.50 
Cleveland 34.00 38.00 
Chicago 37.00 £2.50 
ZINC SHEETS The following prices in cents per pound prevail 
Carload lots f.o.b. mill 19.00 
——In Casks —Broken Lots—, 
Sept. 7 One Sept. 7 One 
1917 Year Ago 1917 Year Ago 
New York 71.00 17.00 21.50 18.00 
Cleveland "3.00 16.75 23.25 17.50 
Chicago 32.50 17.00 23.50 18.00 


AN TIMON ¥—Chinese and Japanese brands in cents per pound 
for spot delivery, duty paid 


Sept. 7, 1917 One Year Ago 
New York 14.50 13.50 
Cleveland 17.50 13.00 
Chicago 16.50 roe 
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elation of Press stroke to the Life ofa Die 


Ls. I Cc re age ? 





SYNOPSIS — Decreasing press stroke in- 
creases the life of a punch and die. This state- 
ment is backed by data of undoubted value 
obtained through years of experiment and 


experience, 





OES a short-stroke press—that is, less than 

standard—increase the life of a punch and die? I 

have asked a number of press and toolroom fore- 
men the question, “Does it make any difference in the 
life of a punch and die if it is worked in a press of 3-in. 
stroke or in one of 1-in. stroke, all other things being 
equal?” Almost invariably the reply was, “None at all 
if the presses are run at the same speed.” Why the 
addition regarding the speed, I have not yet been able 
to fathom. 

Believing differently, I made a few experiments and 
found that it did make some difference; and having 
some very definite data on the method then in use in 
the works I was connected with, I ordered a press, not 
geared, with a 1}-in. stroke, and put it to work at 80 
strokes per minute. I was agreeably surprised at the 
results. 

The presses already in use were a geared press of 3-in. 
stroke that ran at 65 strokes per minute and easily 
blanked the work, and a nongeared press the same size 
of 2!-in. stroke that ran at 90 strokes per minute and 
barely did the work, which was to punch armature 
laminations from standard armature-lamination stock 
/, in. thick and 3.238 in. in diameter, with 15 wire 
slots and a 0.750-in. round shaft hole, as shown in 
Fig. 1. The shaft hole must be held to close limits to 
drive tight on the shaft for spiraled slot armatures, 
since the torque on the armature is severe. 

The method shown of holding the laminations by 
knurling for straight-slot armatures is an economical 
and very effective method of doing this. It is also em- 
ployed for holding the commutators, the friction alone 
being sufficient to prevent shifting. The slots in the 


disks must be in good alignment and free from fins, so 
that the insulation of the wire shall not be injured. 

The material from which the blanks are made is a 
tough annealed stock and there is plenty of scale, all 
of which tends to shorten the life between “grinds.” 

The type of punch and die used is a progressive sub 
press with two guides 12 in. in diameter, accuratel) 
ground to fit the reamed hole in the punch-and-die 
mounting, as shown in Fig. 3 

While the making of punches from one piece of metal 
is not new, still we do not find many toolmakers with 
the ability to make one of the type shown in Fig. 4, 
and fewer yet who can properly harden one made ot 
high-speed steel. The time it takes to make a punch is 
from 67 to 76 hours, though less time is taken to make 
the die. The completed die mounted for the press takes 
270 hours, the material used being high-speed steel; 
the.e is no shrinkage in hardening and no lapping or 
stoning is required to fit after hardening. 


DATA THAT PROVE VALUE OF SHORT PRESS STROKE 


I have no accurate data on the average life of the 
‘built-up” type of punch and die, but it was under 
8000 blanks between grinds. Hence I will consider 
only the “ 
As originally worked, the production between grinds 
was from 8000 to 10,000 blanks, rarely the latter figure. 
By changing the steel from which the punches and dies 


solid” type in its evolution toward efficiency. 


were made, this was increased to an average of 15,000 
blanks. In the 2!- and 3-in.-stroke press the variation 
in strokes per minute between the geared and non 
geared press showed no appreciable difference in the 
life of the die. 

At this time we were accepting an amount of fin 
that would not be tolerated at present and one that re- 
quired considerable filing after assembling to remove. 
The same punch-and-die set was then transferred to the 
press with 1}-in. stroke, and immediately it gave 40,000 
blanks before the fin was as bad as it was in the longer- 
stroke press at 12,000 to 15,000 pieces. We cut the 
output to 30,000 or 35,000 pieces and get a blank that 
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has no objectionable fin. We do not have to file after 
assembly, neither do we have to grind as much from 
the punch and die to resharpen. 

The benefits we received aside from the longer life 
of the punch and die are: The saving of set-up time, 
which is only one-third as often; two diemakers pro- 
duce all the punches and dies needed where it pre- 
viously kept six men on the jump; die breakage is rare; 
punches and dies wear more evenly, and we are able to 
use all nongeared presses with the normal difference in 
speed over the geared press. 

The punch as shown is 2 in. long when new and is 
used to 12 in. The die is 1} in. thick and is used to 
2 in., which, with a production of 30,000 pieces between 
grinds of 0.004 in. each, gives 4,680,000 blanks (stock 
production sheets show that our average is over 5,000,- 
000). The latter figure gives an actual net die cost of 
4c. per 1000 blanks. 

Formerly we removed from 0.010 to 0.015 in. from 
each punch and die. An average of 0.012 in. ground 
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FIG. 1. DETAIL OF ARMATURE LAMINATION 
off each time would give a total die production of 


1,560,000 pieces during the life of the punch and die, 
or only one-third of the present production. All the 
presses we added recently have been of short stroke, 
and we endeavor to use the stroke as short as we possi- 
bly can and allow the stock to be fed in the interval 
when the press is operating at its normal strokes per 
minute; that is, as fast as the operator can feed the 
press without removing his foot from the pedal after 
the first blank is struck. 

I know that some will say that much of the gain men- 
tioned made because the short-stroke was 
new and the gate or ram was a snug fit in the guides. 
Owing to the punch and die being mounted subpress, 
this does not affect it so much as the ordinary punch 


was press 
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2, KNURLED ARMATURE SHAFT 
and die is affected; but it does affect it more than is 
usually thought. We keep all our presses adjusted so 
that the ram is just held up by the friction of the 


guides when it is loose from the crank. This, we be- 


lieve, is the usual rule for adjustment advised by the 
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makers, and it relieves the duty on the brake-band 
clutch release. The usual shop remedy when the ram 
becomes free and the press overruns and begins to 
pound the release and clutch parts is to tighten up on 
the brake, when this, as a rule, needs but little adjust- 


es | | 




















FIG. 3. TYPE OF PUNCH AND DIE USED 
ment. The remedy should be applied, when needed in 
the guides for the gate or ram. This, however, should 
not be done when a punch and die is set up in the 
press without resetting. This caution may seem un- 
needed, but I have known it to be done; and the results 


were not pleasing. 
CRITICAL NOTES ON PRESS CONSTRUCTION 


It is to be regretted that more care is not exercised 
by many press builders in the construction details of 
their presses. Almost any old thing seems to be the 
limit for the parallelism of bolster and bar plate or 
Also, attention to some of the smaller 


bed of press. 


| 
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FIG. 4. UNMOUNTED PUNCH AND DIE 
points of construction, with proper care in design and 
workmanship, would make a better press for the pur- 
chaser and a safer one for the operator. 

To secure the key in the brake wheel would not cost 
much, but I have seen at least two accidents caused by 
the key dropping out and allowing the release to strike 
the stop pin hard enough to break it off and allow the 
press to repeat. I have also seen several brake wheels 
split by trying to tighten up the key by putting shims 
under it. Ancther favorite method of holding the key 
in position is to cut a heavy chip from the edge of the 
keyway and force it against the head of the key. An 
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easy remedy for all this is to drill and tap the brake 
wheel over the key and countersink the key slightly, 
then use two headless setscrews, one acting as a lock. 
The trip operating mechanism on many presses appears 
to be an afterthought—on some a very long way after. 

















FIG. 5. STEEL STRIP-OILING DEVICE 

The many unnecessary bends on the pedal rod in 
some and the general flimsiness of others are certainly 
the wrong way to economize. I have taken the name 
of ‘one manufacturer from my purchase list for this 
cause. I believe that all presses should be supplied 
with a nonrepeat trip that could be used or not as de- 
sired. And all presses should be guarded at the crank- 
shaft where it approaches the ram—that is, so the 
operator cannot get his hand between the camshaft and 
the press slide. Also, all flywheels should be guarded, 
as is now required by many state, factory and indus- 
trial laws. 

BOSSES FOR FASTENINGS 

It would at least facilitate matters if a few bosses 
or arms were provided to which some type of safeguard 
could be fastened. I believe that manufacturers should 
be compelled to supply designs of sane and practical 
safety guards for their machines and provide methods 
for attachment of them. I believe there would be more 
Some of the monstrosities offered and 


in use. aye, 

















FIG. 6 MOTOR-DRIVEN SHEAR-ROLL GRINDER 
approved—are a trial to the eye, a waste of space and 
a menace to the workman, as well as a great waster of 
time in removing and replacing belts or changing gears. 
Fig. 5 shows a simple, little-known device for oiling 
the strip before punching. Formerly three men with 
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brushes did this work; now the operative does it with 
no decrease of speed, no increase of cost and a saving 
of approximately 60 per cent. in oil. 

In this connection—economy of operation—a point 
that is frequently overlooked by users of slitting shears 
for cutting up the sheets, particularly gang slitters, is 
the grinding of the cutters in position. It is almost 
impossible to grind and replace a set of cutters so that 
they will run true and not nick themselves by rubbing 
together or by producing strips with an excess of fin 
and twist. A trial of grinding in position will convince 
a shopman that the extra motor shown in Fig. 6 will 
not cost much and be more convenient than the usual 
cumbersome overhead supplied by the makers. 

SETTING CUTTERS FOR DEPTH 

Care in setting the cutters for depth so that they 
will shear instead of tear will greatly reduce the twist 
in the sheet and facilitate handling in the press. Cut- 
ters ground in position will last five times as long be- 
tween grinds, and total life will be at least as much 
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PUNCHINGS 





FIG. 7. RODS FOR STACKING AND STORING 
longer. I have seen three or four new cutters of the 
gang of nine chip before a half dozen sheets had been 
cut, owing to their binding from not being true on the 
shaft; and the amount of “play” that will permit this 


is surprisingly small. 
STORING PUNCHINGS 

A method of handling armature disks and similar 
material to prevent bending and to facilitate “stacking” 
and storing is shown in Fig. 7. The guide rods are 
placed under the press and the blanks fall in position 
readily. This device away with six girls, who 
were employed formerly in sorting and stacking the 
disks ready for the drivers. When a guide rod is full, 
a plate is placed over the top, and a thumb-nut is screwed 
onto the rod. 
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EY eh CY OF EY oy CY oh CY Oh CY i ©Y oh | 


V9 Ka 2 Xs | 


ORTY-SIX years ago, there 

was not a mile of railroad 

track in Japan. The great 
bulk of intercity freight and pas- 
senger transportation was by wa- 
ter, and as all the principal cities 
were seaports, this was easily ac- 
complished. Even Tokyo had a har- 
bor, though a shallow one, and the 
light-draft junks could not only 
navigate up to the quays, but many 
of them could negotiate the numer- 
ous canals that form a_ network 
throughout the city. Likewise 
Yokohama, Kobe, Osaka, Nagasaki 
and Shimonoseki were thus acces- 
sible. The interior, in consequence, 
was not only in a comparatively be- 
nighted state, but very much iso- 
lated; and all communication be- 
tween different sections inland was 
accomplished by ox and horse teams, 
and the two-wheeled coolie carts, 
which were both slow and medieval. 
At that time, away from the coast, 
the country was almost entirely 
agricultural; even today, although 
only one-fifth of this mountainous 
empire is arable, 60 per cent. of 
the population is engaged in farm- 
ing. The railroads, however, are 
rapidly diminishing that ratio. In 
1872, a British company built the 
first line of railway from Yoko- 
hama to Tokyo, a distance of 18 
miles, which was narrow gage (3 
ft. 6 in.) and established a stand- 
ard for all subsequent lines. Not 
only that, but the railway equip- 
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system are patterned pretty 
and they have proved very 
accidents, and the trains run 
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on schedule, although their average rate is much lower 
There are now 7000 miles of 
way to take care of the transportation needs of a coun- 


than in America. 








e598 X95 19 [a he 


ey 





A» }* X: 


















































(okey September 20, 1917 AMERICAN 
: 
ROPER ELIE IEEE OPENER ORCS Ae YI XG YX? Ko ¥> Xo XI X9 VAD YIND KI Xa YA VAD ¥ oat 
ne ' | — S| 
BY C | 
G > | 
“a a 
< : C 
S c 
=A a 
Ia —— — ee ~ 
Xe YZ 3 Toy > 1a Xo‘ VO Xs YI Xo ¥ > I) 
try with an area slightly larger than that of California, ment Railways (there are no pri- 
and with a population estimated from the last census vate lines) have received a great 
to be in the vicinity of sixty to seventy million people. impetus for extension, and this year 
their receipts were ten million dol- 
ga Momomomow NOMOMOMOMOMOMOMOMOMOMOMOMOTOG Psy lars greater than last, or approxi- 
| ro mately sixty-seven millions. This 
| 5 was equally derived from freight 
ai and passenger traffic. As a result 
fe of all this, there is much activity 
o in the locomotive shops, notably in 
the Kawasaki plant at Hyogo, near 
Kobe, and the Kisha Seizo Kaisha, 
Fe at Osaka. The Kawasaki locomotive 
| works are owned by the Kawasaki 
Dockyard Company, Ltd., and build 
F all manner of railway equipment 
Fs for both the Imperial Government 
5 Railways and some of the Chinese 
1 Fl lines. The Kisha Seizo Kaisha 
F3 | builds locomotives in its Osaka 
: | plant and railway carriages at To- 
, kyo. It is difficult for the foreign 
visitor to reconcile his idea of Jap- 
anese methods of manufacture 
with the great, modern establish- 
ment of the Kisha Seizo Kaisha at 
Osaka, for here he finds an organi 
zation in all respects similar to an 
American plant of that class. Here 
1 are neat brick office buildings, with 
) an alert, industrious force of clerks, 
1) stenographers tapping away on 
| American typewriters, draftsmen, 
accountants, designers, office boys 
& = cian IF and doormen. The staff for the 
ELUD OMOMOUMOMOMOMOMOWOMROL : BomomOWOMODEY most part, excepting the women, are 
With Japan rapidly changing from an agricultural to dressed in European style, many of 
an industrial nation, with nineteen thousand factories them speak English, and the visitor 
employing over a million hands, the Imperial Govern- from abroad is received with the 
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same courtesy that a foreigner would be accorded in 
an American establishment. 

Out in the plant one sees the same restless industry 
among the mechanics and foremen. There are large, 
light shops—light enough to take snapshots inside, in 
fact—departments arranged with a view to efficient pro- 
duction, and a predominance of modern machinery made 
abroad. It is true that American machines are not so 
numerous as the English makes, and one comes upon 
such nameplates as William Muir & Co., Ltd., Glasgow; 
Alfred Herbert, Ltd., Coventry; Jones-Burton, Liver- 
pool; Sharp-Stewart, Glasgow; Webster & Bennett, Cov- 
entry; Asquith, and a number of German machines from 
Reinecker, and Gollet & Englehard. There are, however, 
a fair number of American machines in evidence, such 
as Niles-Bement-Pond, Newton, Brown & Sharpe, Rock- 
ford Machine Tool, and Barnes. A number of machine 
tools are built by the Kisha Seizo Kaisha under its 
own name, and it was making in addition, at the time 
of the writer’s visit, boring mills and gap lathes for an 
English importer, and from English designs. The writ- 
er was much interested in a well-known type of German 
gear hobber bearing a Japanese maker’s nameplate. It 
had been copied from the German original. 

THE FOUNDRY 

In addition to the vast erection shops, assembling de- 
partments and machine shops, is a large foundry 
equipped to produce all the concern’s brass and gray- 
iron and steel castings. The forge shop with its half- 
naked workmen was impressive, and in the woodworking 
departments some intricate and well-finished patterns 
were being turned out. The Japanese excel in wood- 
working of any kind, and although they are somewhat 
vague at times regarding the scientific principles of a 
properly designed pattern, they will work accurately 
from an original model or blueprint. 

The yards are extensive, transportation of materials 
being effected by an industrial railway, but there was no 
stock of finished locomotives on hand owing to the great 
demand for such equipment. Three locomotives were 
under construction in the erection shop, and several sets 
of cylinders were being bored, connecting-rods milled 
and other parts being rushed to completion. Fourteen 
hundred hands are employed by the Kisha Seizo Kaisha, 
which is a considerable number for any Japanese manu- 
facturing plant, and the annual capacity of this works 
is 100 locomotives, in addition to the machine tools and 
bridgework it is building. The efficiency of the organi- 
zation is largely due to Dr. Hasegawa, M. E., who re- 
ceived his experience in an American locomotive works 
and in English shops, and who is alert to everything new 
in his particular line. 

The accompanying illustrations convey the impres- 
sion that Japanese machine shops are not unlike our 
own. The subjects illustrated are as follows: (1) Dr. 
Hasegawa, the managing director; (2) a Japanese-built 
observation car; (3) part of the Osaka plant; (4) hy- 
draulic accumulator; (5) view in the yard; (6) coolies 
unloading boiler plate; (7) turning an axle in an engine 
lathe; (8) a laying-out table; (9) cylinder boring; (10) 
Japanese measuring sticks; (11) boring mills as a side 
line; (12) gap lathe built at the shops; (13) interior of 
machine shop; (14) erecting shop; (15) starting to 


erect a locomotive; (16) shop-made shaft hangers. 
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What Is the Patriotic Thing To DoF 
BY ENTROPY 


A machine-tool shop today is confronted by a three- 
sided dilemma. We know that war means munitions, 
also machinery with which to make munitions, also 
trained mechanics or operatives who will run the ma- 
chines to make the munitions. 

Every machine-tool shop is a potential munitions 
factory. It is also capable of training many operatives 
in machine-tool operation. 

There will be great temptation to break away from 
the thing that we are dcing and do something else, if 
for nothing more than the sense of aiding in pre- 
paredness. We have been unprepared for so long, and 
in every direction, that we are now running mad over 
the term and cannot think of the thing that we have 
always done as being any part of preparedness. 

To be entirely logical in our decision, if a decision is 
left to us, we should consider what procedure will 
bring about the greatest supply of munitions in the 
whole country, and not merely in our own shops. If 
we can hasten the manufacture of shells and guns by 
training a multitude of men, and undoubtedly women, 
then that is what we should do. If we can effectively 
and without great change in our equipment make shells 
and other necessaries, then that is the thing todo. But 
if our shops are organized for the efficient production 
of machine tools, the chances are against our being 
able to make either mechanics or munitions with the 
speed and thoroughness with which we can make ma- 
chinery. 


Emergency Repair of Broken Shaft 
By C. H. WILLEY 

The shaft of one of our small circulating pumps 
broke, as shown in Fig. 1, and an emergency repair was 
made, as shown in Fig. 2. 

Two wide flats A were chipped and filed; then a 4-in. 
pipe coupling B was placed on the shaft. Two 3}-in. 
holes C were drilled through the coupling and shaft, 
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FIGS. 1 AND 2 AND EMERGENCY REPAIR 


and two pins were driven in. The screws D were used 
to hold the coupling in place. Babbitt metal EF was 
then poured to fill the coupling, and the job was com- 
plete. This temporary repair served very well until a 
new shaft could be made. 
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Elements of Gagemaking—I’ 


By C. A. MACREADY 





SYNOPSIS —Gagemaking is one of the un- 
common trades, and yet thousands of gagemakers 
will be required in the near future. Where are 
they to come from? There are thousands of 
machinists competent to several different 
kinds of machine tools and bright enough, if 
shown, to avoid the obstructions that the gage- 
maker avoids and to attain the almost uncon- 
scious habit of eliminating error and therefore 
producing accurate work. With these articles the 
“American Machinist” hopes to reach this class of 
machinists, start them thinking along lines that 
will give them confidence to try for the higher, 
but not necessarily more accurate, class of work— 
gagemaking. These men will then produce the 
bulk of the gages required. 


use 





O BECOME a skilled gagemaker it is as important 

to know what to avoid as to know what to do. 

The principles and methods for recognizing and 
avoiding errors have become so habitual to gagemakers 
that these articles may appear to be elementary. If, 
however, those of my readers who are gagemakers will 
look back over the years of their experience, they will 
remember how difficult it often was in the early days 
at the bench, when their work did not come accurate, to 
find the reason. If they will remember how they com- 
pared their tools and ways of doing work with those of 
other gagemakers and how errors and methods of avoid- 
ing them were pointed out by the older men, they will 
find that they have almost unconsciously acquired the 
habit of recognizing by touch or look those things that 
are liable to cause errors. 

The machine tools referred to in this series of articles 
will be those found in the ordinary toolroom equipment, 
together with a few home-made ones. Most of the small 
tools are listed by one or more manufacturers of small 
tools, and the special tools are those which should be 
found in every toolroom crib. 

In Fig. 1 is shown the common scriber. The illustra- 
tion of the error (exaggerated) due to improper grind- 
ing and use makes this source of error so plain that 





*Prepared for the author’s forthcoming book on gagemaking; 
copyright, 1917, McGraw-Hill Publishing Co., Ine 


even when using the best scribers that can be had, one 
will always look for it to see that it is as small as possi- 
ble. The principle of the design of the tools shown in 
Figs. 2 and 3 is the same; that is, a scriber edge must 
be as thin as possible when scribing from templets and 
must be used as near as possible to the surface that con- 
trols its position. Also, it must be capable of rescribing 
the same line when the first one is too faint; that is to 
say, it must travel in the same path and exactly dupli- 
cate the line it has already made. Some gagemakers 
use a flat piece of steel, pointed as shown in Fig. 2. This 
works all right, but is liable to slip when under the pres- 
sure necessary to scratch a line. The user must there- 
fore be on the lookout for this slippage. 

For the usual run of gun gagework there should be 
a set of micrometers from 1 to 6 in., a Starrett planer 
tool gage, Fig. 4, and two parallels, which should be of 
the following proportions: One cast-iron parallel, 1 x 3 
x 6 in.; one cast-iron parallel,2x4x6in. The 3 x 6 in. 
and 4 x 6 in. are scale measurements. With the planer 
gage, Fig. 4, as the adjustable member, these parallels 
will give measurements up to 6 inches. 

Measurements between 0.50 in. and zero are taken 
care of with a parallel that is 0.50 x 0.30 x 6 in. long, 
placed between the base line and the surface plate. Sur- 
face plates and angle plates are found in most shops and 
will not be described here, but the surface plates must be 
planes and the faces of the angle plates must be at right 
angles. 

ACCURATE PLACING OF LINES 


Scribed lines can be located so accurately that inter- 
secting lines can be prick-punched within 0.001 in. of 
correct location. This is quite close enough for gages 
that must be finished after hardening. 

There may be conditions that require the scriber to 
be attached to the top step of the planer gage. This | 
do not advocate, as it is conducive to the entrance of 
errors. For instance, the screw pressure in Fig. 5 is 
liable to distort the scriber. 

As gages must have distinguishing marks, these can 
be stamped where they will not interfere with the lay- 
out. To ascertain the location for the marks, the gaging 
points can be laid out to approximate position with the 
aid of a scale and marked with a lead pencil. Stamp- 
ing usually distorts a gage; therefore, before proceeding 
with the work, this must be corrected. 
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In the case shown in Fig. 6, the two edges A and B 
of the gage blank should be machined at right angles to 
each other, and the surface used to receive the lines 
should be smooth and either coppered with sulphate of 
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In Fig. 7 is illustrated the application of this method. 
After all measurements are made and scribed from the 
surface A, the surface B is placed upon the surface 
plate so that all measurements from the base line B 
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copper or blued by heat. This makes the lines easily dis- 
cernible with proper lighting. 

To eliminate accumulation of base lines are 
used; and all measurements are made from these lines 
(not from the base line to the next line and from it to 
the next, and on). The lines are not lines 
proper, but surfaces like A and B, Fig. 6, which rest 
upon the surface plate and from which all measurements 
are made 


errors, 


so base 





can be made. It is a good habit to make a record of all 
lines from These lines that are 
scribed first form the path along which the point of the 
prick-punch is drawn until it drops into the slightly 
deeper indentation made by the scriber at the intersec- 
tion of the lines (after the second set of lines is scribed). 


scribed each base. 


This is illustrated in the exaggerated cross-section 
in Fig. 8, where A represents the last line scribed. As 
it passes across the line B the scriber raises a slight 
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burr; and as it drops into the line B, it sinks below it. 
This slight depression at the bottom of the line B will, 
with little practice, be readily recognized. The snap of 
the prick-punch coming in contact with the slight burr 
next to the depression will be very evident. The prick- 
punch should always travel in the direction of the 
arrow; that is to say, from the angular side and toward 
the vertical side of the scribed line, as this will place 
the indentation as near the theoretically correct point as 
possible. 


PRICK-PUNCH POINT A SOURCE OF ERROR 


The indentation made by the prick-punch point must 
be as nearly as practical a theoretical point; that is, 
accuracy of position is of prime inmportance, while the 
size of the indentation should be kept as small as prac- 
ticable. The nearer that we can obtain to this condi- 
tion the more accurate the work will be. For most work, 
an indentation 0.01 in. deep is sufficient to carry the 
indicator point. The causes resulting in a change of 
location of the prick-punch mark and introduction of 
error will be such that, after they are explained, they 
will be looked for; and their avoidance will become one 
of the habits referred to. 

The condition of the prick-punch point—its angle, 
variation from a true cone, sharpness and smoothness— 
has a controlling effect on the retention of its point at 
the exact intersection of the lines. This will be plain, 
if the conditions shown in Figs. 9, 10, 11, 12, 13, 14 and 
15 are studied. 

Some of these conditions will tend to make the prick- 
punch point travel out of true. Others will cause the 
indicator point to swage or wear the indentation out of 
the position in which it was placed. In Fig. 17 is illus- 
trated a combination of indentation and indicator point. 
It will be noticed that the indicator point and indentation 
can be quite a distance from the axis of the lathe without 
the sides of the indentation coming into play as a fulcrum 
to swage the indentation out of shape. Swaging is liable 
to change the position as well as the shape of the prick- 
punch mark. 

This combination (of punch mark, 60 deg. included 
angle, and the indicator point, 50 deg. included angle) 
permits a great amount of latitude in placing the work 
off center without damaging the original point. The 
prick-punch can be placed approximately central by 
using the edge of the faceplate or a line scratched upon 
the face of the faceplate as a guide for one leg of the 
The end of the leg B is 
small 


universal dividers, Fig. 4-A. 
made hemispherical and must 
reach the bottom of the prick-punch mark. 

In Fig. 10 the indicator point is shown as not en- 
tered to the bottom of the punch mark. It is evident 
that such a point is likely to wear a false seat in the 
punch mark, especially if the punch mark is not a true 
cone, is out of round, rough on one side or has a series 
of concentric rings on it transferred from the punch 
and originally caused by the grit of the wheel traveling 
in the same path when the point of the punch was 
ground. These concentric rings or ridges are more liable 
to be formed on what called “transfer prick- 
punches,” one of which is shown in Fig. 11. They are 
ground and lapped on the body A to fit the hole from 
which the center is to be transferred. Before they are 
lapped, the “tit” is formed. The emery wheel is either 


not be so as to 


are 
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trued off at an angle or thrown around to produce the 
angle; then the punch end is ground off to form the tit. 
A cut is started from the outside edge of the body, this 
being repeated until the tit is of the correct propor- 
tions. This way of grinding the tit leaves a series of 
corrugations that are very liable to cause errors when 
the indicator point does not seat at the bottom of the 
indentation, but in one of the grooves of the corruga- 
tions. 

In Fig. 12 is illustrated a transfer punch finished b 
swiveling the compound rest of the machine to the de- 
sired angle and traversing the wheel over the tit. This 
is the proper way to grind the tit. The undercutting is 
where the wheel runs into the end of the punch body, 
but this is not objectionable. 

In Figs. 13 and 14 are illustrated opposite sides of a 
punch point. It is very evident that the rough side of 
the punch will form a rough spot that the indicator 
point will wear out of position, should it catch in it. In 
Fig. 15 are shown the punch mark and the indicator 
point both made to the same angle. 
practice, but is liable to induce the error illustrated in 
Fig. 16. With the 60-deg. punch and the 50-deg. needle 
point, as shown in Fig. 17, the danger of error is less. 

The dimensions given in Fig. 9 are for a prick-punch 
that is sensitive to the touch when finding the intersect- 
It should be ground and stoned to an included 
angle of about 60 deg. While it may look disproportion- 
ately long, it will be found that the length helps one to 
bring the punch body approximatel) with the 
The point is strong enough to 


This is common 


ing lines. 


square 
surface to be punched. 
make an indentation 0.01 in. deep, which is deep enough 
for an indicator point to work in. 
DRAWING LINES TANGENT TO SIDES 

In Fig. 18 is illustrated the scribing of a circle tangent 
to the sides of an angle. The scriber, Fig. 3, 
of drill rod equal in diameter to the circle to be scribed 
The end of the scriber is, after hardening, ground off 


is a piece 


at an angle. The sides of the guide pieces A and A’, 
Fig. 18, which guide the point, must be square with the 
surface plate. and A’ 


clamped either to the surface plate, or to the work or to 


These guide pieces A may be 


a piece of x 3 x 4-in. flat ground stock, and against 
the sides of the piece to be scribed, which is also firmly 
attached to the flat stock. 
A’ guide and support the lower edge of the scriber, Fig. 


The adjacent sides of A and 
3, as it is held near the apex of the angle where the) 
meet. At the same time that the scriber is pressed 
against A and A’, Fig. 18, and down upon the work sur 
face, it is twirled with the fingers to cause it to scribe 
the circle. A center-punch mark can, by the use of the 
guide A and A’, be placed, if wanted, by using a transfer 
punch, Fig. 11, 


instead of the scriber, Fig. 3. 


Linseed Oil and Kerosene for Cutting 
By U. S. WILLIAMS 

I have just read an article in Vol. 46, page 652, on 
linseed oil for cutting. I had a little experience of my 
own some time ago. 

I had a number of rings to finish, most of them steel; 
but among them were some iron rings, and I could not 
get a finish. I tried linseed oil, but it did not help 
Then I tried kerosene, and the result was a good finish 
on every iron ring, even on those with dirt in the grain 
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Drydocking Submarines 


















the Panama Canal, the lock 
chambers of the canal were 
found useful on different occa- 
sions for the dry docking of va- 
rious vessels, dredges, cranes | 
and other floating equipment. 
At the present time the sub- 
ject of submarines is a very live 


URING the construction 
of the regular dry docks 
at the Balboa shops of 








































































one, as it is likely to be for a 
long period to come, and for this 
reason the accompanying illus- 
trations, which show the dock- 
ing some time ago (1915) of a 
flotilla of Class C submarines, 
should be of general interest. 
The five boats entered the mid- 
dle east chamber of Gatun Locks. 
The controlling lines were han- 
dled from the dock walls, and 
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in the Gatun LOCKS By FankAStantev 




















One of the views shows the 
submarines still on their cradles 
and nearly submerged. This 
condition was brought about by 
the docking of the big ladder 
dredge “Corozal” in the same 
chamber of the locks, which ne- 
cessitated the watering of the 
chamber to a sufficient depth to 
float the dredge into place for 
docking. 
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the struts for steadying the 
hulls and spacing the vessels 
properly in relation to one an- 
other were made ready for 
use by the crews. Then the five 
submarines were landed on their 
cradles in the upper lock cham- 
ber. Here the hulls were moored 
fore and aft and the struts 
placed, the boats being arranged 
for the dry-docking process. 
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Mr. Wood’s Shop——He Needs the 
All-Around Man 
By ROBERT C. HEIN MILLER 


machine-tool builder. Turret lathes 
One afternoon, while reading a cur- 
rent Machinist, he came across 
an article that caused his brow to wrinkle and a look of 
astonishment his He thinking 
for several minutes and then rang for his superintend- 
ent. When the superintendent Mr. Wood 
said, ‘Dan, take a look at this article and tell me what 
vou think of it,” and handed the open magazine across 
the table to the superintendent. Dan seated himself 
and read the title, “Sammy’s Shop—Who Wants the 
All-Around Man?” He smiled to himself and then con- 
tinued to read. 

“Well?” asked Mr. Wood, when Dan had finished the 
The superintendent leaned back in his chair 


Mr. Wood is a 
are his specialty. 
issue of the American 


come across face. sat 


appeared, 


article. 
and said: 
“Mr. Wood, that may ail be true for cornsheller manu- 
facturers, but show me a machine-tool builder who does 
not take every all-around man he can get. Besides tak- 
ing all he can get, he in many cases trains them through 
When he does 
get a good all-around man, he doesn’t use him for a 
machine hand. He puts him in a more responsible posi- 
You don’t have to go out of our own shop for a 


an apprenticeship system, as we do here. 


tion. 
number of illustrations on that point. 

“Our apprenticeship system turns out all-around ma- 
chinists and not machine hands, you know that. What 
have we done with our all-around men, our graduate 
and men who have served their time in 
Let me relate a few cases in our shop, 


apprentices 
other shops? 
some old and some new. 

“You know we had some trouble filling Jerry Lark’s 
place as employment supervisor after he took that new 
position. We've an all-around man in there now, a 
graduate apprentice, and he is doing fine. 

“Now about our foremen, assistant foremen and 
spectors. In the drilling-machine department our fore- 
man and his two assistants are all-around men, gradu- 
The foremen and his assistant in the 


in- 


ate apprentices. 
instrument department 
The foreman in the planing department is a graduate 
apprentice. The foreman of our drafting room is a 
graduate apprentice. Many of our inspectors are gradu- 
ate apprentices, all-around men. 

recent 


are also graduate apprentices. 


“Now, let me state a few cases. Bill Gager 
wanted several men for his estimating and special-tool 
department, so he took some of our graduate appren- 
tices. Will Woodrow, who worked on that special Cana- 
dian job and was later made shop instructor for our 
appreritices, served his time in one of the shops in the 
city. When we wanted an all-around man for night 
superintendent, we picked Will, and in his place we 
put another graduate apprentice, an all-around man. 
And the apprentice boys in our shop now will be all- 
around men when their four years are up. None of 
them should have any difficulty finding work in any of 
the machine-tool companies. 

“So you see, Mr. Wood, it’s very clear that somebody 
wants the all-around man, because somebody needs him, 


the cornsheller manufacturers don’t. When 


even if 
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Sammy's job becomes vacant because of death or old 
age, what will Mr. Brown do? I believe he’ll come 
around and look for one of those all-around men to fill 
Sammy’s shoes rather than take one of the machine 
hands from his own shop.” 


Method of Laying Out Graphically the 
Circumference of a Circle 
By E. PART 
Solution—From the center of the circle C to the left, 
lay off 30 deg. and draw a tangent to the circle at B, 


intersecting AC at A. From A step off three times the 
radius R, intersecting the tangent at D. Now connect 








LAYOUT 


CORRECT 


rHE 
D with FE by a straight line, which will be one-half the 
circumference of the circle. 
Proof: 


AB=X 


Then we have the right triangle BDE, and for the 


hypotenuse DE we get: 

DE Ey =I PR) aw ; oy 
at SS 

DE 27R 6R° | 3 R 12k 10R Sx 1 3 


DE R i 


for DE we get 


and finally 


10 se s 


DE~ RY 9 3.14153R 
Or 
AB X R tan 30 V.57735R 
Then we have 
DE I3R 0.57735R +- 4R° 
DE=1 9R* — 3.4641R 0.3333330225 R* ih 
DE R 1 9.8692330225 3.14153R 
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The Draftsmen’s Blacklist 


By CHARLES 


OT long ago, two men were journeying eastward 

between Harrisburg and Philadelphia. One had 

boarded the train at Harrisburg, while the other 
had got on at some point farther west. They were seat- 
ed together in the smoker; and as men will in these cir- 
cumstances, they eventually drifted into conversation. 
The talk at first was general—the war, and then some 
more war, and then some more war. Presently it swung 
around to vocations, whereupon the fact came out that 
both of these men were draftsmen. That settled it. 
Though unorganized, draftsmen have a kind of 
masonry of their own. Each sat low on the back of his 
neck; each began to talk about his experiences. in this 
talk it was revealed that one of these men was headed 
for Philadelphia, in response 
to a letter, to see about a 
job. He mentioned the name 
of the company. Instantly 
the other sat bolt upright. 
“Don’t you go there!” he 
shot out, grimly. “T’ve 
worked for those people, and 
I know others who have worked for them. 
pany is a mean crowd.” And he proceeded to state why 
he thought so. “If you’re headed for Philadelphia,” he 
concluded, “go to So-and-So, down on Sucha Street. I’ve 
worked there, and I know them. They'll treat you 
white. But that other crowd—well—” And he trailed 
off again into an exposition of what and what not the 
other crowd was. 

A certain young man whirled into an office building 
in a quiet section of Manhattan one morning in response 
to a newspaper advertisement for a draftsman. As he 
whirled in at the door, he encountered a young man 
emerging from the elevator. The first young man 
glanced at the second young man, saw the kind of 
morning paper that was sticking out of the other fel- 
low’s coat pocket, hesitated a moment, decided, stopped 
the man. 

“Were you up to see about that job of drafting?” he 
asked. 


free- 





That 


com- 


The other looked puzzled; understood; smiled and 
nodded his head. 

“IT was,” he said. “But you’re wasting time if you 
go up there. They have an outside rate that you 
*Copyright, 1917, McGraw-Hill Publishing Co., Inc. 


M. HORTON 


but the 
He says if you dropped a brick 


wouldn’t work for. Times have changed tat 
up there don’t know it. 
off a roof anywhere in this town you'd hit at least three 
But two of them would 
and the other 
held a job 


ro ahead 


draftsmen. Maybe you would. 
be tracers calling themselves draftsmen, 
draftsmen who never 


his life. But 


would be one of those 
longer than three weeks in all 


up! Don’t take my word for it. He's a sarcastic guy 
that’s proud of his teeth—both of them.” 

The other asked what that fixed maximum rate of 
pay was and then joined the Samaritan in a rush for 


the front door. Thev met a third party coming in, who 
carrying a newspaper containing that 
same advertisement. He looked at them understand 
ingly, and they stopped. Ensued practically the above 
conversation. Whereupon, not two, but three applicants 
their exit that building. 

“T’ve got a chance to make a good change,” 
draftsman, one morning, his 
man who had worked beside him for some time in this 
drawing And he showed his co-worker a letter. 
“Five dollars more a week, and railroad fare refunded 
in full after | have remained with them for a month.” 
The other read the letter, and then he nanded it 
back. “You'll never get that re 
fund,” he declared solemnly, 


was also self 


made out of 
said a 
confidence a 


taking into 


room. 


man 


won't long 
enough to meet the 
I never worked for those people, 
but I’ve got a brother who once 
did, and I’m telling you that 
you'd better stay you 
You know 

And you know 
stay 


“because you stay 


conditions. 


where 





are. as well as I do 
that this company is all right. 
you wrong. But take it from me, 
that job.” And he went on to tell what he knew about 
the other organization, their handling help, 
what the chief had done once to a draftsman, and all 
nteresting facts concerning them that were of vital 
interest to the Needless to say, the draftsman 
who was contemplating a change stayed where he was. 
drafts- 


| wouldn't 


steer away from 


way of 


man. 


There you have, roughly, what constitutes a 
men’s blacklist. It is not a record written in black 
white. It might be better for the concerns listed 
there are many of them—if it were. 


time might pass the list on up to organization heads 


and 
—and 


Someone some- 
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where it would do good. But the thing is not written. 
For the men whom it seriously concerns, draftsmen at 
large, it is a record engraved more deeply, however, 
than any mere written record could ever be. The thing 
is stamped in the minds and hearts and souls of the 
fraternity. In a way, it is more effective as a deterrent 
than any list, since the vagaries and whims and mean- 
nesses of any given concern, as established in the mem- 
ory of any one draftsman, can be set forth convincingly, 
through the glorious power of exchanged thought in 
conversation, whereas these same vagaries and whims 
and meannesses, printed, would be more or less lacking 
in vividness and virility. 

It is an all-powerful institution. It travels from 
coast to coast and from mouth to mouth; and while it 
is, as it were, underground, it is a far greater factor in 
the labor difficulties that some organizations have today 
in their drafting rooms than the heads of these organi- 
zations dream. It is a big and vital thing. It is so 
big and so vital that it behooves engineers and chief 
draftsmen everywhere to place their ears close to the 
ground and listen. 

There was a draftsman once working for a concern. 
He was a man who had one bad habit. He could not 
get to work in the morning on time. His record showed 
up pretty bad. He was late anywhere from a minute 
to ten minutes, five days a week. The chief warned 
him frequently, because otherwise he was a good man. 
But all to no avail, seemingly. Then one evening, in 
a fit of irritation and right after paying him off, the 
chief discharged the man. 

Now, there was no excuse for that man’s lateness. 
And he deserved what he got—his discharge. All that 
of itself was all right. But the chief made one bad 
mistake. He should have given the man some kind of 
notice. But he did not. He was sore—and deserved- 
ly—and he fired the draftsman without a minute of 


notice. The man was out on the 





streets—where, probably, too, he 
belonged—and his last record was 
against him. He had trouble get- 
ting another job, and he walked the 
pavement a good many weeks be- 
fore he finally did secure one. 
Sore? He was as sore as the 
thumb the amateur carpenter hit when he was strik- 
ing at the right nail. The chief had forgotten himself— 
his position—his poise. He had not quite measured up 
to his job in this crisis. And he certainly paid for it 
later. 

One after another of his draftsmen, remembering the 
sudden fate of their late brother—take it either way— 
gave up their positions and sought jobs elsewhere. 
Their sympathy was not with the draftsman. They 
knew that he deserved what he got; only, they knew also 
that he did not deserve the way in which he got it—no 
mortal man does. But they certainly did sympathize 
with themselves and feared similar treatment, should 
their conduct appear to warrant it in the eyes of the 
chief. They all stood from under. 

The chief suffered in other ways. 
having trouble engaging new men. He advertised gen- 
erously, but he got few applications. He tried the trade 
journals and was more successful than in the local pa- 
But he had troubles. He had troubles because 








He found himself 


pers. 
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not only the man whom he discharged, but all the other 
men who left him were passing along the word to 
others in their line that Chief So-and-So, of the So-and- 
So Company, had fired a man without a minute’s notice. 
Draftsmen naturally duck that kind of job. 

Another instance: There was once a concern which 
had the reputation among draftsmen that, if a man 
worked there, he almost invariably lost one or more of 
his drawing instruments. - Not a big thing in itself, 
and certainly it was no fault of the management. That 
instruments disappeared frequently, however, was none 
the less true. I say it was no fault of the management. 
I retract on that a little. It was indeed the manage- 
ment’s fault if draftsmen were given no place—no draw- 
ers—in which to lock up their 
instruments over night. No 
such place was provided. As 
to the missing instruments, it 
was at length discovered that 
one of the sweepers was 
helping himself nights to the 
instruments and later pawn- 
ing them for what he could 
get. But that did not save the company from being 
black-eyed for a long time. Draftsmen who had worked 
there and suffered losses told of those things, and so 
the word was passed out along the line to places and 
distances but little imagined by the officials. 

Men in the shop know what it is to suffer this way, 
more so than do draftsmen, and talk about it more free- 
ly. The rawest individual I know of is a machinist who 
has lost one or another of his tools in a shop. He beats 
the air in wild despair and otherwise calls down 
vengeance upon the crook. Tools cost money and money 
isad hard thing to get. Ergo, duck a job where 
you lose tools or instruments. 

But to return: In these United States there are two 
or three large concerns that a draftsman of experience 
would as soon work for as enter a state penitentiary— 
but not a minute sooner. They bear unsavory reputa- 
tions. It may not be their fault that they do. Yet 
where there is smoke there is certain to be—or at 
least to have been—some fire. Perhaps it is owing to 
some one of the minor executives in these organizations. 
But whatever it is, the fact remains, draftsmen of ex- 
perience will not work within their walls. Blind ad- 
vertisements answered by draftsmen will bring letters 
of inquiry from these concerns, but the letters almost 
invariably remain unanswered—the draftsman will not 
even enter upon correspondence with the firms. And all 
because of the effective workings of the blacklist. 
Someone at some time has worked there, a man known 
to the draftsman who answered the blind advertise- 
ment; and because he has faith in what his fellow- 
draftsmen tell him about a concern, he refuses to con- 
sider a job with such an employer and thus subject him- 
self to like treatment. In these stirring times he does 
not have to. May they—the prosperous times—never 
grow less. 

A man about to quit an organization once asked for a 
letter of recommendation. Whether through petty cha- 
grin or peevishness because the man was leaving, the 
chief draftsman told him that letters of recommendation 
were no longer the thing. The draftsman knew that 
Yet for reasons of a purely personal nature 





Just let me -! 





already. 
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he wanted a letter of recommendation. 
He was a good man, and he had served 
the organization well and faithfully. But 
the chief turned him down on his re- 
quest. The result? Draftsmen two thou- 
sand miles away eventually heard of it— 
and bore it in mind, or rather had it re- 
freshened in their minds, whenever a job with that par- 
ticular organization was offered. That may sound a lit- 
tle far fetched. In fact, it does—I admit it. But it will 
not, if one will consider the work and training and 
nature of draftsmen as a body. 

To begin with, draftsmen jobs, for the most part, are 
in sections, in spots, with the names of concerns who 
regularly employ draftsmen well listed among the fra- 
ternity. A man may tell me that he works in Schenec- 
tady, say. Instantly I know that he works either for the 
General Electric or the American Locomotive Works. 
There are other draftsmen jobs in that town, | well 
know also; but they are very minor and may be left out 
of consideration. Also, a man may tell me he works in 
Pittsburgh. Instantly a host of large concerns flood in- 
to my mind. I can name at least ten that employ men, 
and a great number of men, regularly. And so it goes. 
The big—the very big—concerns are three; the lesser in 
proportion. Of these big concerns I naturally, having 
been in the game a 
number of years, have 
heard many favorable 
and unfavorable 
ports. Separating the 
chaff from the wheat 
—not a difficult thing, 
if one knows drafts- 
men—I go after the 
job or stay away from 
it, according as I feel 
Draftsmen as a rule are honest. 
of the truth. All 
One may dabble in medicine and in 


re- 








it to be to my interests. 
The work makes them unafraid 
scientific work does. 
law—yea, even in the clergy—and, in time, grow a little 


afraid of the truth. Doctors sometimes refrain from 
telling the precise truth about a patient, even as law- 
yers refrain from the truth at times for directly opposite 
reasons. And the clergy, as we all know, have to prac- 
tice the most skillful diplomacy at times, among a scrap- 
py and factional congregation, in order to hold their 
posts. But not engineers—not draftsmen. 

To know that two and two makes four, to know well 
the immutable laws of nature, means to know also the 
littleness, the picayune-ness, so to speak, of man in dis- 
honest relation to man, compared with the grandeur of 
nature as a whole. Nature is truth, and once one be- 
gins to dabble in her laws, as draftsmen do every day 
they work at their jobs, truth will prevail among them 
—is the natural thing. It becomes a habit of thought 
with them, just as it becomes a habit of thought with 
them to know that certain formulas give known results. 

And so—to repeat—draftsmen as a rule are truthful. 
Regarding their work, regarding the places where they 
have been employed, regarding the places where they at 
the moment are employed, they almost invariably speak 
the truth. It is a part of their nature. It is recognized 
as such among one and another of their kind. There- 
fore. when one draftsman informs another that a cer- 
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tain concern refuses to grant vacations, 
or that another concern has a meanly 
disposed chief draftsman, or yet a third 
concern makes its draftsmen supply 
thumb-tacks and pencils and rubbers, or 
still a fourth concern works its drafts- 
men nine hours a day, or a fifth concern 
demands three and four nights a week overtime without 
additional pay, or a sixth concern discharges men with- 
out notice, or a seventh concern has as its chief (for 
reasons nobody need state) a man who wants only dubs 
working under him—I say, when these facts are set 
forth between draftsmen around the country, almost any 
draftsman will believe them, unless he happens to have 
personal knowledge to the contrary. And even then he 
will proceed with caution. The other man may have 
working under a different administration—one 
now in control. 

Therefore, to sum up, granting that a man has a 
perfect right to run his institution as he sees fit, so long 
as he keeps within the bounds of the law, he neverthe- 
less can well afford to give consideration to the personal 
rights and needs and characteristics of men to whom he 
finds it necessary to grant employment. The modern 
tendency is to do this. Employees no longer are regarded 
as just so many tools with which to bring a business to 
They are regarded today as aids, fellow-work- 
men all going the same 
men treading the same 
path with owners and execu- 
tives. Executives will kick e) 
out of a concern with some o 
mighty strange excuses and eo 
refrain from taking other con- +t 
nections with equally strange 
excuses. It is not at all pecu- 
then, that workmen should do likewise. 
means as much to one man as it does to another—high or 
low. It is simply a means to happiness. It is not more. 
Draftsmen covet happiness just the same as any other 
brand of being; and happiness, as everybody knows, 
cannot always be attained with money. Other things 
many of them—are necessary. One of them is secured 
by pleasant contact with mankind, not only in one’s 
social circles, but also in one’s circles in business—where 
mankind, at least in this country, spend most time. 

So the concern that offers most in the way of happi- 
ness to an employee, both in money and surroundings, 
is the concern that gets the greatest number of efficient 
men on the payroll. And the concern with the great- 
est number of efficient men on its payroll is the concern 
that produces the best work and the greatest quantity 
of work. And so, taken altogether, humane treatment 
of employees is a mighty good investment in dollars and 
It even pays to be more than humane—as some 
g industrial heads have learned and still 
learning. 

The draftsmen’s blacklist is a reality, though it should 
not be. It is the writer’s hope that the day will not be 
far distant when the reports going around among drafts- 
men circles and others will sound an optimistic note the 
equal of Stevenson in his most kindly moments. Said 
“The world is so full of a number of things, 
automobile manufac- 


been 


success. 
men, 
way, 


ds 

















liar, Money 


cents. 


few bi are 


Stevenson: 
we all ought to be as happy as 
turers.” 





AMERICAN 


500 

We are, at times. Then again, we are not so happy, 
especially when a chief draftsman swoops down on us 
and demands in gruff language why we 
human as to gaze for five minutes out of the window, 
when what we ought to be doing is keeping our nose 
inch from the drawing board and otherwise 


be so 


dare 


about an 
giving a good imitation of a machine tool actuated by a 
belt from a motor that gets its juice from the unceasing 
flow of waters over Niagara. But the time is coming 


the time is comin? 
P oa 


lis 


Steel Hands for Machinists 
Of especial interest at this time are the steel hands 
used by Andrew Gawley, who works in the tool crib of 
the Fisher Motor Co., Orilla, Ontario. 
While lying in the hospital after the removal of both 
his hands, he designed the type of steel hand shown 














FIG. 1. STEEL HAND GRIPPING A SHELL ADAPTER 








FIG OPERATING A DRILLING MACHINE 


in Fig. 1. With these he can do almost any job around 
the shop, such as operating a drill press, as shown in 
Fig. 2, tightening nuts, throwing belts and the like. 

At his regular work in the tool crib he not only 
handles all the tools, jigs and fixtures needed, but also 
keeps written records of a simple nature. 
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Annealing Hard Spots in Oxyacetylene 
Repairs 

By CHARLES L. BRAND 

partment, Dav -Bournonville Co.. Chicago. I 


Manager Supply [De 


! noticed a communication on page 694, Vol. 46, from 
G. Handvside, Buffalo, N. Y., and do not agree at all 
with him. Further, I believe that he will get into all 
sorts of trouble if he follows the method outlined. 

Mr. Handyside states that “the cast-iron filler is apt 
to have hard spots that cannot be machined.” It 
true that many of the cast-iron welding rods on the 
market are of poor quality and not at all adaptable to 
The manufacture of such a rod is 


is 


oxyacetylene work. 
a specialty. 

Where cast-iron the 
alyses of reputable concerns, consideration is given to 
the molding, cooling and cleaning as well as to their 
chemical contents. If a welder purchases his welding 
rods from a reputable concern, known to be familiar 
with these requirements, he will obtain rods that are 
free from hard spots and other impurities. 

I read the comment by the editor and thoroughly 
agree with it. The aim in the production of a welding 
rod for either cast to reduce the sul- 
phur content to the lowest point possible, and I believe 
the practice of putting sulphur on a weld as suggested 
by Mr. Handyside would be detrimental. 


rods are manufactured to an- 


is 


iron or steel 


Planing Large Propeller Blades 
at Mare Island 


A large planer fitted up to handle propeller blades is 
shown. This machine is in use in the Mare Island 
navy yard, Vallejo, Calif. The propeller to be ma- 
chined is mounted on a rotary table having the segment 
A bolted to it. The circular feeding movement is ob- 
tained through the worm B, a series of gears and the 
shafts C, operated by means of a ratchet and lever D. 
This moved at the end of the reverse stroke 


is 


lever 








mn 








LARGE PLANER FOR MACHINING PROPELLER BLADES 
by means of the cam E, bolted to the planer table, which 
contacts with the roller F the end the lever, 
forcing it upward and rotating the shaft C. 

A series of gears connect the shaft C and the shaft G, 
so that the down feed of the tool takes place simultane 


ously with the rotary feed of the table. 


on of 





























September 20, 1917 


AMERICAN MACHINIST 501 























MANUFACT: see ty aa MOTORS 


By C. We Star ker 


Wha) > ~~ ~~ Y \s 


pw 














\ 


\ 








I. Introduction 





SYNOPSIS — This article and succeeding ones 
describe the manufacturing methods in use at the 
East Pittsburgh plant of the Westinghouse Elec- 
tric and Manufacturing Co. These methods are 
probably indicative of general shop practice in 
this field and, therefore, 
interest. The first installment takes up the sub- 
ject as a whole, giving an idea of its scope. Later 
installments will treat the individual 
groups of motors and show the methods in use at 


should prove of general 


various 


the Westinghouse shops. 





motors are divided into two groups, in- 

dustrial and railway. The term “industrial mo- 

tor,” as generally applied, a very 
range of motors from fractional-horsepower motors of 
the smallest size to the great machines of many thou- 
sand horsepower capacity. One of the smallest motors 
produced is a dentist’s motor having an over-all length 
of approximately 3 in., a diameter of 1{ in. and a 
weight of about 4 oz. It is not rated in horsepower, 
but probably would deliver about one five-hundredth of 
a horsepower. Similar, but considerably larger, motors 
are made for dictaphones and graphophones, Fig. 1. 
As an example of the other extreme may be cited the 
large steel-mill motors. One constructed quite recently, 
and perhaps the largest motor ever built, shown as the 
headpiece of this article, has a normal capacity of 7000 
hp. and 6600 volts at the very slow speed of 81 r.p.m., 
and a maximum capacity of 30,000 hp. The weight of 
this machine is approximately 600,000 lb.; the outside 
diameter is about 17 ft. 
Other industrial motors of even greater 
electric propulsion of battleships are being built or are 
under consideration. 

The wide range of motors demanded 
parent that, in manufacturing, all of these sizes cannot 
be built in the same department and with the same 
facilities, but that subdivisions according to size are 
necessary. Electrically, industrial motors might be 


LECTRIC 


covers large 


YQ 


and the over-all length 28 ft. 
size for the 


makes it ap- 


divided into the two groups of direct and alternating 
current, but from a manufacturing standpoint it makes 
little difference whether the machine is designed for 
the one current or the other. The size is the natural 
dividing line that governs tool equipment, floor 
crane facilities, etc. Furthermore, the smaller 
which are sold in large numbers, are produced on a 
quantity while with increasing quantity 
decreases, until a point is reached where the large ma- 
“built” rather than manufactured. The term 
least in medium-sized indus- 
exciters, etc., for 


space, 
sizes, 
basis, size the 
chines are 
“motor,” at the case of 
trial motors, also includes generators, 
from a manufacturing standpoint there 
between these machines and motors proper 


is no difference 
The divi- 


sions, therefore, usually made in the manufacture of 
industrial motors are: (1) Small or fractional-horse- 
power motors for both alternating and direct current, 


having a capacity of less than 1 hp. or the correspond- 


ing kilowatt capacity in generators, Figs. 1, 2, 3 and 4; 
both alternating 
in capacity from 1 or 2 hp. 
iately 100 hp., 6 and 7; (3) large 
covering sizes above 100 hp. and up 


1000 hp., Figs. 8 and 9; (4) a sepa- 


(2) medium-sized industrial motors 
and direct current, ranging 
to approxin Figs. 5, 
industrial motors 
to approximately 
rate works division, also, is required in large electrical 


works for building motors of 1000 or more horsepower. 


In addition 
Or ¢ alt 
the manuf 


to these, of course, separate departments 


ogether separate factories, may be required for 


‘facture of motor specialties such as fan mo 


motors, lighting generators 


10 and 11 


tors, automobile starting 


and units of these types, Figs. 


TYPES TO BE CONSIDERED 


shall 
interesting to the 


class of 


that 
reader, as it 


In this article we consider only 
motors which is 
comprises those of perhaps the broadest general applica- 
motors in 


often 


most 
and direct-current 
100 hp. Such 


motors, are 


tion—namely, alternating- 


» 


from 2 to motors, 


capacities of 
known as general-purpose used to drive all 
machinery, machine tools, 
vators, hoists, cranes, conveyors and crushers in cement 
woodworking 


pumps, blowers, ele 


sorts of 
mills or brickyards, planers and saws in 
shops, spinning frames, twisters and knitting machines 
coke- and ore-handling devices 


in the textile industry, 
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FIGS. 1 TO 4 TYPES OF SPECIAI [ALL MOTORS 


n the coal and steel industry and other applications. direct-current motors, series of shunt characteristic 
In order to cover such a variety of industries and ire to be determined, and there are also variations in 
applications, it is necessary to have a large number of the mechanical construction. The motors may be open, 
tvpes differing not only in capacity and kind of current, Figs. 5, 6 and 7; inclosed, Fig. 12; vertical, Fig. 15; ete. 
ut also in voltage, speed and performance, as they have They may be belted, coupled or geared, the latter either 


different requirements as to efficiency, temperature, with a separately mounted jackshaft or having a back- 
overload capacity and starting torque. In the case of gear attachment integral with the motor, as in Fig. 14 
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FIGS. 5 TO 9 VARIOUS TYPES OF INDUSTRIAL MOTORS 


Figs > ss 4 Medium-Sized Motors Fig s ind ’ Large-Sized Motor 
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Direct-current motors are usually built for 115, 230 


and 550 volts, occasionally 600. In special cases, such 
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as for plating and welding, motors of particularly low as used on vacuum cleaners or woodworking machine 
voltage are required. Alternating-current motors are’ to the slow speeds, 400 r.p.m. or less, for driving blow 
usually wound for 110, 220, 440 and 500 volts; also, a ers and fan 
certain percentage for 1100 and 2200 volts. These al- There are further important modifications accordins 
ternating current motors may be vuilt for single phase, to the class of service for which the motors are to be 
three phase or two phase, and a frequency of 25 or 60 used, as, for instance, adjustable-speed direct-current 
cycles, or, in special cases, such as for export, for 40 or motors for machine-too! work, which are built in speed 
50 cycles. They may be of either squirrel-cage, Fig. 15, ratios of two to one, three to one and four to one; then 
or slip-ring type, Fig. 16, depending on the starting there are speciai rugged types for crane and mill sery 
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FIGS. 14 TO 18 


Fig. 14—Motor with Integral Reduction Gears. Fig. 15—Squirrel-' 


Fig. 17—Special Crane Motor. 
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Fig. 17; especially designed reversing motors for 
operating planers, etc., Fig. 18. The time ratings may 
from 15 min., 30 min. or one hour to continuous 


Ce, 


vary 
load at a given temperature rise, according to the re- 
quirements. 

Some of the principal requirements have been enumer- 
modifications have 
illustrations in 


few of the mechanical 
been presented in the 
order to impress upon the reader the particular con- 
ditions prevailing in the industry. From a 
manufacturing and investment view, a very 
serious handicap lies in this enormous variety of prod- 
the single subdivision of me- 
All modifications 
require something different different 
parts, different materials to be kept in stock. And the 
very reason why electric motors are so generally used 

namely, their flexibility and adaptability to conditions 
at the same time a handicap to 


ated, and a 
accompanying 


motor 
point of 
demanded in even 
industrial 


uct 


dium-sized motors. these 


special tools, 


and requirements—is 
the industry. 
The very flexibility of motors frequently leads users 


to demand more modifications and variations from 
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standards, such as different bearings (split instead of 
solid), different shaft extension, or even motors that 
are altogether different from the standard. With other 
manufactured articles the buyer is quite accustomed 
to taking the standard product of the market, but in the 
motor industry approximately 60 per cent. of the out- 
put is special—that is, differing in some way from the 
standard machine—in spite of the fact that thousands 
of different capacities, motor speeds, etc., are covered 
by the standard list. That this condition in the end is 
to the disadvantage of the motor user in the form of 
costs and deliveries is apparent. 

From the foregoing it is evident that in the manu- 
facture of motors the aim must be to use as many parts 
as possible in common for different lines of motors and, 
further, to arrange the manufacturing equipment, store- 
keeping and production systems in such a way as to be 
best adapted to the existing variety of product. These 
points can be brought out by a detailed description of 
the manufacture of each of the various component parts 
of the class of motors under consideration. These will 
be considered in future installments of this article. 
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In 


many cases the portion of the revolution in which 


with 


portant 


rion of ea 


SYNOPSIS — The 


71 cam may do its Mu rk is an 


que , 


One. 


the action takes place is predetermined and can- 
not be increased in order to reduce a sharp angle 
cam The the 
of this character is important and many 
times may what 
hard-working cam into one that will run without 


oO; curve, location of followe? in 


cases 


convert otherwise might be a 


shock or vibration. 





HE angle of wedge of a cam curve and the angle 
of pressure the roller varied 
by changing the location of the cam roller in rela- 

tion to the axis of revolution the cam. 

Probably the simplest to the 

wedge angle is to increase the distance be- 

and the 


on may usually be 


of 


was reduce 


the camshaft 


tween the center of 

followe In Figs. 1 and 2 are the outlines i is 
of two cam curves, each having the same I 
stroke and the same angle of action. The . 
advance is accomplished in each example 


during one-fourth the revolution of the 
y 
will produce a 


camshaft, and each curve 

uniform motion of the follower. The dif- 
ference between the conditions governing 
the two solutions is the distance between 


the center of the camshaft and the nearest ‘ 
approach of the cam roller to the center of 
rotation of the cam. It will be readily seen 

that the cam curve shown in Fig. 2 will pyujs 
work more easily than that shown in Fig. 1. 

In Fig. 3 is a portion of the cam curve illustrated in 
Fig 1, showing the wedge angle and the method of ob- 
it. The curve A D, Fig. 3, is a portion of 


taining 
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the cam curve, and A B is the tangent to that curve at 
the point A. The are A E is the arc of revolution of 
the point A about the center of the cam, or point O. 
The line A C is tangent to A EF at A. The angle B AC 
may be considered as the angle of a wedge that for the 
instant is acting upon the center of the roller and tend- 
ing to force it along the line of motion of the follower. 
The angle of the wedge at this point in the sketch 
is about 33 deg. When we move the roller out as in 
Fig. 2, the angle of the wedge at the beginning of the 
stroke is reduced materially. This is shown by Fig. 4, 
which the curve of the cam is the same as that of 
Fig. 2. In Fig. 4, A D is the cam curve, and A B is the 
tangent to this curve at the point A. The arc A E in 
this illustration is the are of revolution of the point A 
about O, and A C shows the tangent to this are at A. 


in 





FIG.2 


FOLLOWER FROM THE CAM CENTER 


FIG.1 


MSTANCEHE OF 


THE 


A C is the angle of the wedge acting 
The measurement of this angle, 
in the illustration, 


The angle B 
upon the point A. 


indicated by the shaded portion 























September 20, 1917 AMERICAN 
shows it to be about 20 deg. The beneficial effect of 
moving the lowest portion of the cam roller away from 
the center of the cam is clearly demonstrated by these 
two illustrations. 

When the cams have rotated through an angle of 45 
deg. from the positions shown in Figs. 1 and 2, they 
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shock and vibration and with less side pressure on the 
follower. 

When a cam is enlarged to reduce the wedge angle, 
we two new that require attention: 
First, we nave a heavier cam for which more accurate 


add conditions 


balance is required; second, the roller will make more 
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FIGS. 3 TO 6. COMPARATIVE WEDGE AND PRESSURE ANGLES AT POINTS ON CAMS IN FIGS. 1 AND 
will occupy the positions shown in Figs. 5 and 6 re-- revolutions per minute on iis stud. inasmuch as the 
spectively. The wedge angle when the cam curve is in’ stud requires replacement more frequently than an) 


this position may be determined by constructing a tan- 
gent to the curve of the cam and measuring the angle 
made by this tangent with a perpendicular to the in- 





other portion of a cam mechanism, the added revolu- 
tions per minute may introduce a serious problem. Be- 
cause of the small diameter of roller usually employed, 


stantaneous radius of the cam which is drawn from _ the revolutions of the roller on the stud are correspond- 
the contact point to the center of the cam shaft. The ingly high; and where the roller runs in a groove, instant 
line G H, Fig. 5, is the tangent to the curve of the cam, changes in direction of motion are also necessary at 
and G K is the perpendicular to G O, the instantaneous’ the ends of the stroke of the cam. On the disk cam, 
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FIGS. 7 TO 9. INFLUENCE OF FOLLOWER DIAMETER ON WEDGE AND PRESSURE ANGLES FIGS. 1 AND 2 


radius, or a line from G to the center of the cam. The 
angle H G K is the wedge angle of the cam, and the 
ingle H G L is the angle of pressure against the roller. 

In Fig. 6, using the same method, we have the angle 
H G K the wedge angle and H G L as the pressure 


angle. With the conditions under which these par- 
ticular problems are drawn, the wedge angle in Fig. 
5 is 22 deg., while that in Fig. 6 is only 13 deg. These 


conclusions emphasize the fact that the angle of the 
large cam will cause it to work more easily, with less 


where the return is accomplished by means of a spring, 


this reversal of motion of the roiier does not have to 
be considered. 


In Figs. 7 and 8 we have a comparison of two cams 


that have the same curves for the advance as those 
illustrated in Figs. 1 and 2. The statement of condi- 
tions governing the layout of the entire cam is: Ad- 


vance during one-fourth of a revolution, rest during 
one-fourth of a revolution, return during one-half of a 


revolution. With cams working under these conditions 








automobiies i 


and 
are fitted with quick-change sockets. 
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and using cam rollers of the same size, the ratio of 
revolutions per minute of these rolls will vary directly 
as the length of the cam curves. 

In Fig. 8 the length of the cam curve is to the cir- 
cumference of the roll as 7} is to 1, while in Fig. 7 the 
ratio is only 44 to 1. Therefore, the roll in Fig. 8 will 
make about 63 per cent. more revolutions per minute 
than that in Fig. 7. 

Assuming the camshafts to be making 120 r.p.m., 
Figs. 7 and 8 will make 540 and 
This giv 


then the cam rolls in 
s a decided increase 


diameter of the cam. 


880 rp.m. respectively. 
n revolutions due to the change in 
In Fig. the cam is laid out with the same conditions 
as in Fig. 8, but an of 
employed to reduce the revolutions per minute. With 
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roller will 


diameter cam rol. is 


increased 


am 


of 


the conditions shown in this figure, the ¢ 


nake 3 


haft. 


revolution the cam- 
shaft 


150 


for each 


th 


revolutions 
Ag: ifl a 
ll 


we 


uming can to be making 120 


r.p.m., the r woulu be making r. p.m. 


easier-working cam 


the 


combination ecure an 


» angle, and also reduce number o 


roll on its stud 


lucing the we 


te “Olutions of an 


\Miachining Emergency-Brake Levers 
nachining emergency-brake leve 
A Millholland 
hange chuck is placed in the spindle of a 14-in. lathe, 
the drills, and centering tool 
The hole the 
humb on the handle the | centered 
lrilled and reamed at one setting of the piece. A cast 
iron block mounted on the compound rest provides the 


ior 
quick 


of 


A method 


hown herewith. 


necessary reamers 


for 


release of ‘ver IS 











MACHINING EMERGENCY-BRARKI LEVERS 


means for clamping the lever, and the power feed to 
ihe carriage used in the drilling operation. The 
centering and reaming operations are done with the 


1S 


hand feed. 

The quick-change chuck shown permits the lathe to 
run at continuous speed, and the lathe need not be shut 
down to change tools. For this purpose the carriage 
is backed away that the tools will the work. 
The collar of the chuck is moved toward the spindle nose 
to release the locking pin, and the tool is withdrawn. 
The change tool is inserted, the slide pushed forward 
and the tool locked in place. 
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Tapping Bronze Feed Nuts 


By J. B. MURPHY 


Recently we had ten small bronze feed nuts to tap for 
a 10x32 U. S. thread. These nuts were to be used in 
the construction of a precision graduating machine, and 
the threads were required to be accurate and smooth. 

At first we tried an ordinary 10 x 32 tap, but, although 
this tap was ground especially for this job, this method 
had to be abandoned before even one of the nuts was 
tapped, for the bronze would stick to the tap and clog 
between the teeth, tearing the threads. I nearly spoiled 
the nut with this tap. 

Next we tried grinding a very long lead, or chamfer, 
on the tap, leaving about three threads full size; the 
flutes were undercut, to give a hook to the cutting edge 


of the lead. This also failed, due to the bronze stick- 
ing to the lead, just as it stuck to the teeth of the first 
tap 
At the third try we found the way to tap these bronze 
nuts accurately, smoothly, and what was equally im- 
portant to us, quickly. We also avoided the annoying 
tap breakage, usually incidental to tapping bronze. 
Three taps were used, but of different sizes and the 
ume nitch. First we followed the drill with an 8 x 32 
to Chis took a light cut, and the metal did not stick 
he tap. We followed this tap with a ,*, x 32, which 
cut tae thread deeper and, like the 8 x 32, cut easily 


and freely. 

Lastly, the sizing tap, a 10x: was put through 
brinving the threads to size. Of these three taps, not 
one “picked up” metal. They all cut freely and pro- 
duced a perfectly true and smooth thread. Nor was 
there, at any time, the slightest danger of a tap break- 
ing. It seems, in tapping a tough, clinging metal, the 
best all-around method is to use taps of different diam- 
eters, but the same pitch of course; the smaller taps are 
then used to sort of rough out the threads, while the 
larger taos gradually bring the thread to size and pro- 
duce the inish. 
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Drafting-Table Cover 
By OLIVER MARTIN 
I know of no more convenient cover for the drafting 
table than a roller shade. It has the great drawback, 
however, that loose tracings are drawn into the roller 
»ceasionally and thus mysteriously disappear. In order 





DRAFTING-TABLE COVER 
to avoid this, I mount the roller shade on a strip of 
wood about the same length as the table; and this strip 
of wood I screw on the rear edge of the table. The 
upper edge of the strip should be from 2 to 2 in. above 


the top of the table. It does the trick—try it 
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SYNOPSIS—An outline 
of the 


involved in employing wo- 


of some problems 
men in machine shops, the 
of 
have already made a begin- 


experiences some who 


ning, the question of what 


E ARE such creatures of habit and are so slow 

to grasp different an 

which may not in that 
are a bit shocked at the thought of women running ma- 
chines in the shop. Yet we have not at all dis- 
turbed by seeing women in the textile mills or in paper- 
box factories, and we quite forget the fact that watch 
factories and typewriter shops have for many years em- 
ployed women in large 
numbers. True, this 
work is light; and we 
are apt think of 
work in the machine 
shop as being heavy, 
although a little care- 
ful consideration will 
convince us that much 


new or phases of idea 


be new any sense we 


been 


to 


of it is well within 
the strength of the 
average woman. But 


regardless of our pre- 
vious ideas of ‘“‘wo- 
man’s sphere,” which 
is a favorite theme 
with conservatives of 
all kinds, women have 
already entered the 
machine shop, and it 
is only a question of 
time when their num- 
ber will be increased 
by hundreds and thou- 
The’ draft 
thousands 
out of 
in 
produc- 


sands. 

will take 
of men 
shops; and 
to 
tion 


our 


order SHELL WORK 
maintain 
this 
source. 
of the work as possible, after training them to do it. 
Before discussing the numerous problems that con 


front the introduction of into the shop, it is 


must be met from the most available 


Therefore, we must utilize women on as much 


loss 


women 
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wome can do, what they 
require ) fhe we of a 
commodat Ons, } ierio? 


working now 


’ , . 

last hut not eo & hie 0 f 

put that me ye ¢ r f 
ij they do ¢ é hie ) 


well to get a clear idea of the reasons for so doing an 
also to consider the effect on the lust when the 
present emergency hall cease to exist It has been 
charged in the past, and too truly in many cases, that 


women have been employed to replace men because they 


could or 
the 
tions do not offer any excuse for such discrimination, a 

it is wholly a question 


would work for a lower wage and thus enabl 


underselling of a competitor Present-day cond 


maintaining or in 


of 
creasing production 


rather than of reduc 


ing prices; and no 
manufacturer with 
even a semblance of 
patriotism wants to 


increase his profits at 


the present time at 
the expense of the 
self-supporting wo 
men who must in 
many cases bear the 


burden of domestic 
battle against prevail 
ing for food 
stuffs and other neces 
Nor will they 


do anything to lower 


prices 
sities. 
the standard of wages 


to which their 
who are fighting the 


men 


country’s battles must 


JS return when it is 

> es 

>— over, if indeed they 
return at all. The 


ON A real problem, then, is 


LATHE 


how to utilize womer 


to maintain or 


in the machine shop so as increase pré 


duction of necessary articles, and this involves a caret 
consideration of what kind of women to get; wher 

get them; how to teach them; how to arrange the work 
and what shop changes it may be necessary to mak 
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For it must be remembered that whatever adds to the 
comfort and peace of mind of the worker, even if it 
seems foolish and unnecessary, adds to the production 
of the shop; and it is production we are after rather 
than the proving or disproving of any preconceived no- 
tions or prejudices of our own. 

In order to see exactly what has been done and is 
being done in the way of utilizing women in the ma- 
chine shops that are now busy in various kinds of work, 
number of such well-known shops as the 
Manufacturing Co., Colts Armory, 


I visited a 
brown & 


Sharpe 
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daughters of foremen and others in the shop, widows 
of shop men and women from other industries where 
working conditions and wages are less attractive. 

It is of course more difficult for an old shop to rear- 
range its accommodations than for a new shop to build 
them in the first place, but it must be done and is being 
done very successfully. In most cases a matron is em- 
ployed for the restroom and to act as an arbitrator or 
counsel for the women in case of friction. We must 
revise many of our arbitrary notions of shop arrange- 
ment when we introduce a temperamentally different 
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WORK ON A SHELL BASE 
Remington Arms Co., Winchester Repeating Arms Co., 
Yale & Towne, Taft-Peirce, Worcester Pressed Steel Co. 
and others, all of whom are using women. 

Social prejudice has prevented many good women 
from going into the shop and relegated them to the de- 
partment store and the office, which are supposed to be 
more genteel and respectable in every way, even if the 
remuneration is often considerably less. Here again 
the question of “woman’s sphere” has been a handicap 
not only to women, but to the community as a whole, 
and emphasizes the fact that the sphere of any human 
being is to do the work at hand which can be done best 
for all concerned. This social prejudice has been to a 
large extent the result of the coarsening effect of im- 
proper shop or factory conditions in the past, of in- 
sufficient consideration for the privacy of the women 
workers, and to the old czar-like power too often be- 
stowed on the foreman and minor shop executives. This 
condition is happily passing in most places and with it 
most of the prejudices and loss of social caste. 

Under proper shop conditions, which means ample 
and modern lavatories, lockers and restrooms, courteous 
treatment and fair play, employment managers are hav- 
ing no difficulty in securing women of the better class, 


DRILLING FORGINGS 
element into it, and this step may even help us in man- 
aging men when we fully appreciate its significance. 

A very frequent question is, What can the women do? 
The answer in most cases is that she can do anything 
which a man of the same physical strength, intelligence 
and experience can perform satisfactorily. 

Few will probably ever become all-round machinists, 
although probably many more than we think might be 
sapable of it. But few men today become all-round 
machinists either, and just as the average man you take 
into the shop can be taught to handle repetition work 
on the miller, drilling machine, hand screw machine, 
grinder and small lathe, so can the average woman be 
trained to your work and just as easily. Some shops 
insist that the women learn more readily and become 
expert in less time than men. In most cases they are 
taught by men and seem to prefer it, yet there are cases 
where women instructors are used very successfully. 
The main point seems to be that a woman assumes that 
the man knows his business, but the woman instructor 
must prove her right by showing unusual skill. 

Women are secured by advertising, but also very 
largely by acquaintance with other women in the shop. 
A notice on the bulletin board is generally enough. 
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In many shops, especially those employing men who 
“an handle almost anything in the shop—it will be nec- 
essary to rearrange the work by dividing it up into 
the simpler operations, just as would be the case with 
men of equal inexperience. This may be necessary even 
where the product is not of such nature as to make this 
method economical under ordinary conditions. But 
these are not ordinary conditions, for this is a time to 
try the real qualities of any shop manager in utilizing 
such labor as can be obtained; and it is more a test of 
management than of labor in a large majority of cases. 
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Stools or chairs should be provided where possible, 
and short rest periods are found advantageous in many 
places. This, of course, is one of the Taylor principles 
for men as well as women and works well at times. 
These little conveniences and attentions have much to 
do not only with securing the better type of women, but 
in preventing that bane of manufacturing, a large 
labor turnover. This is also affected by the wages paid 
and the limits that are put upon earnings. 

Employers who have not had experience with women 
in the shop are often troubled as to the adaptability to 
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TURNING WORK 


Machine work will have to be arranged for the women 
in most cases, and the machines set up and tooled, 
as for inexperienced men. Cutters must be ground and 
reset for them. Some of the women may become ex- 
perts in time and be able to do this for themselves, just 
as in the case of some men operators, but it cannot be 
counted on to any extent for some time, and provisions 
must be made for setting up the work. 

Proper shop facilities include the lavatories, rest- 
rooms and lunchrooms, where necessary. The hours of 
labor are limited to 54 hours a week in most states, and 
many find an even shorter week more advantageous. 
This feature, however, is governed to a great extent 
by local custom and conditions. Even where the hours 
are nominally the same as for the men, it is often the 
custom to have the girls stop work five or ten minutes 
before the men, to give them the opportunity to get out 
before the crush. In many cases, too, separate exits 
are provided where the number warrants it. Little 
courtesies and considerations of this kind attract the 
more desirable type of women and assist output, and 
this is what we are looking for, quite regardless of our 
preconceived notions. If geraniums and canaries will 
increase production, it is good policy to have them. 


METHODS OF HANDLING SHELLS 


their work, the amount of instruction required, the 
output and the length of service. The experience with 
all whom I consulted seems to be that the average 
woman can adapt herself to almost any work that a 
man of similar strength and intelligence can handle, 
that she learns just as rapidly and that her output will 
compare favorably in every way. This simply bears 
out the experience with women in offices. Employment 
managers tell me that the average length of service is 
longer than with men; their experience places it at 
about a year as against six to eight months for men. 
It of course varies with the locality and business 
conditions. 

In one Eastern city the head of the Board of Trade, 
who is a particularly long-headed and far-sighted man, 
became interested in the problem of properly housing 
women who came from other localities. At his sugges- 
tion prominent women of the Young Women’s Christian 
Association engineered the starting of large, homelike 
boarding houses, with efficient matrons in charge. Par- 
ticular attention was paid to selecting matrons of dif- 
ferent temperaments, so that younger women, or those 
preferring a somewhat lively household, could be looked 
after by matrons who appreciated this phase of human 
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nature and who would enter into the spirit of a lively 
home. Some, on the other hand, might prefer a very 
staid and quiet place, and these, too, could be accommo- 
dated in boarding houses of the other type. 

In all this work, however, it was deemed better not 
to have either the Board of Trade or the Young Wo- 
men’s Christian Association appear in any active capac- 
ity, so as to avoid all suspicion of either exploitation 
or undue institutional guidance. Human nature seems 
to be so constituted that it is much easier to overlook 
an occasional lapse when the boarding house is being 
run by an individual than when it is controlled by a 
manufacturer or an institution of some kind. This ar- 
well; although 

unavoidable finan- 


has worked out and 
there tacit understanding that 


cial discrepancies will be looked after by either or both 


rangement ver) 


is a 


of the institutions named, I understand that such action 


has not been necessary except as to advancing funds 


for the purchase of necessary furnishings to make the 
houses attractive and homelike. It often happens that 
careful attention to these little phases of human 


success and 


pss - 
chology goes a long way toward making a 


ivoiding a failure. 


THE QUESTION OF WAGES 


The very logical theory of equal pay for equal work 


does not seem to be questioned when it comes to setting 
piece prices, but for various reasons it is not universal 
when it comes to the day wage that is paid during the 


instruction period or when piecework is not possible. 
One employer, for whom I have the highest regard and 
who takes the problem very 
lower wage at the start so as not to lure girls into the 
He feels 
a personal responsibility when a girl leaves her home 
in another town and does not feel justified in offering 
special inducements in the shape of high wages at first. 
This does not of course apply to the woman or girl who 
must go to work for one reason or another, but he sees 
no way to discriminate and believes in getting them 
on piecework as soon as they show that they are really 


seriously, advocates the 


shop solely on account of the money involved. 


in earnest. 

Other manufacturers say very frankly that as long 
as women can be hired for a lower wage they will not 
pay the same as for men, while still others acknowl- 
edge an agreement with makers of boxes and other 
work done by girls, not to pay a higher day wage than 
prevails in those trades, on account of disturbing wage 
conditions in the town. They are evidently not familiar 
with the fact that the Wall St. district in New York 
pays a much higher wage for both clerks and stenog- 
raphers than is paid anywhere else in the city, without 
materially affecting the city as a whole. It simply 
means that Wall St. gets the cream of the men and 
women available and that the rest accept the regular 
scale because they cannot find employment in Wall St. 
And it would work out in way in the shop. 
The day wage is not so important, however, as long as 
piecework is adopted as soon as a girl is proficient and 


the same 


is paid at the same rate as the man. 

In nearly all the shops visited, no attempt has been 
made by either the the women them- 
selves to wear anything but the usual costume. Skirts 
no shorter than many 


management or 


least 


are as a rule short, but at 
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seen on the street. Dark clothes naturally predominate, 
and large aprons or even outer skirts are quite common. 

Some, however, consider it a good plan to wear out 
old clothes of all kinds; and a few fancy waists and 
other dressy gowns are to be found, very much as the 
men formerly wore out frock coats and other fancy suits. 

A few shops encourage the girls to wear a small, neat 
cap to protect their hair from dirt and also keep in the 
stray locks from possible danger. This is particularly 
true in grinding and polishing rooms, even though ex- 
haust fans are provided. 

The Worcester Pressed Steel Co. has encouraged its 
shop girls to wear overalls, believing them to be safer, 
more comfortable in every way than any sort of skirt 
The company first purchased three 
well-made women’s overalls and of 


can possibly he. 


pairs of neat and 
fered them to the first three girls who would wear them 
aut their work. Quite naturally, three of the younger 
were the first to accept the offer, and as a result 
every girl in the machine shop is now wear- 
They are 


girls 
practically 
ing overalls and liking them in every way. 
fully as modest as the average dress, allow perfect free- 
dom both that an 
undue amount of hosiery is exhibited 
Very stout girls do not take kindly to them, 
they fall line after the 
alls become apparent. 

One feature to be guarded against is not to allow the 
girls in the office to snub the shop girls, or otherwise 
make them feel that they are in a different class, par- 
ticularly from any difference in the occupation or dress. 
This question of social caste is one that must be care- 
fully handled if the best classes of women workers are 


standing and sitting, without fear 
to the passerby 
but 
the 


even 


into good points of over- 


to be obtained. 
THE DEMAND FOR WORKERS 


The demand for workers will probably cause more 
and more shifting as time goes on and more and more 
men leave the shops for war service of one kind or an- 
other. It is quite probable that men in offices will be- 
come a rarity and that many office men will go into 
the shops, leaving their places to be filled by girls. 
These girls can probably be obtained from the many 
colleges that have some sort of business course—girls 
who would hesitate a long time before going into the 
shop on account of family tradition and other foolish 
notions of social standing. 

There is no reason, however, why shopwork should 
not be made to appeal just as strongly as the depart- 
ment store or box factory and be far and away ahead 
of the average laundry as a desirable place to work. By 
choosing women as carefully as possible, making the 
shop conditions attractive and the remuneration greater 
than they can get in any other industry with a similar 
amount of effort and of training a high class of women 
can be had for the machine shop. In some cases, nota- 
bly the Remington Arms Co., of Bridgeport, Conn., 
school teachers and nurses are being attracted by the 
wages as well as the working conditions, preferring 
work in the shop to staying at their regular occupations. 

The question of what women can do in the shop has 
been answered in a general way by saying that they 
can do anything which can be done by a man of similar 


strength and experience. To be more specific, I am giv- 
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ing a list of occupations that has been prepared by a 
committee from the employment department of the 
Winchester Repeating Arms Co., as well as other sug- 
gestions as to executives, accommodations, rate of pay, 
night work, training and hours of labor. This informa- 
tion is particularly valuable coming from a firm that 
has already had considerable experience with woman 
labor, especially in the cartridge-making department. 

REPORT OF EMPLOYMENT DEPARTMENT OF WINCHESTER 

REPEATING ARMS Co. 

It was decided that women could be used at once, replac 

ing men, in the following shops: Assembling B, 40 women 


for subassembling; gun shop B, 26 women for spring job, 


assembling and filing; gun shop D, 10 women for filing and 
benchwork; corner and polishing, 75 women for polishing 
At a later date 60 more could be used when a production 
of 2000 rifles a day is reached 

In addition to these particular jobs, the classifica 
all work was reviewed, and it was recommended that women 





could be substituted for men in the following trades. The 
personnel division should work with the manufacturing 
shops in this matter and try to place wome! n tnese 
positions: 

ters (1 

i } 

~~ ’ a4 5 
\ 
\ rs ill pa i 
\ iti “ 
I nand 
i p 
Bot ale (cl pa 
B l i Insp 3) 
Bullet swaging 
B llers 
Burrers 
( car reports) 
( r} checkers) 
Clerks (cost ind pay) 
( rks (dispatching) 
{ rks (gage) 
Clerks (label) 
( OSitor 
Comptometer operators (chief operator) 
Corner and polishers 
Counterborers 
( inters 
(‘rimpers 
Detailers 
Drillers 


Enamel work 
Errand boy (?) 
Extractors (bullets) 
Extractors (powder) 
Extractors (primers) 
Extractors (wads) 
Field inspectors 
Filers 

Filers (cornerers) 
Filers (to gage) 
Filling tubes 
Finishers (female) 
Forewoman 
Gagers (bullet) 
Gagers (shell) 
Gas annealers 
Gluers (labelers) 
Groove shakers 
Groovers (bullet) 
Headers (large) 
Headers (small) 
Hy Ipe rs 
nspectors (barrel, outside finish) 
nspectors (bullet covers) 

nspe ctors (overseers) 

nspectors (em 





sp I its 
structors 
ibele rs 
\lachine operations (chief operations) 
Matran 
\latrons 
Messengers (chief errand boys) 
lill rs (hand) 


Numberers (receivers) 


Operators (automatic screw machine, Brown & Sharpe) 


Operators (comptometer) 
Operators (cutting-off machu 
Operators (hand, screw ma 
Operators (machine) 
Operators (magneto separators) 
Operators (planning boards) 
Operators (press) 


Overseers (inspection) 
Overseers (planning) 

Overseers (preparation) 
Overseers (production) 
Overacers (scheduling) 


tion of 
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Packers (bottom sealers) 

Planning overseers (chief overseers) 
Planning-board yperators) 
Pocketing 

Polishers (barrels) 

Polishers (bolt breech) 

Polishers (miscellaneous) 

Poli hers (receivers) 

Polis}! (sigiits) 

Preparation overseers (chief overseers) 
Pre feed 

Pre perators ( ef operators) 
Prime 

Primers (hand) 


Punching 


operators (chief 


Eas a he Pas FAS FAS PAS FAS PAS oh ohn oh ohn ol 


Was! vind 
Weigh hie 
W her illet) 
WW v-curtall 

It was felt that the question of foremanship and other 
executive control must be taken care of by the securing 
of proper women executives and matrons and that we should 
have women who would be responsible for all girl employees 
and who probably would require a good salary, as is now 
being done in the cartridge department. 

In most of the shops where we could put women, there 
are at the present time sufficient accommodations, or at 
least accommodations that could quickly be made available 
for women, so that this should not give us very much con 
cern. 

It was felt that, wherever possible, women employees 
should be segregated from men; but if it should become 
necessary or advisable to put women on operations where 
they could not be segregated from men without the move 
ment of machinery, this difficulty should not be allowed t 
stand in the way of placing women on these operations. 

The committee was unanimous in feeling that, during 
the period of this war, all women pieceworkers replacing 
men should receive the same piece rates as men. 

1. Many of the women whom we want to get will have 
families to support while their male supporters are engaged 
in military duty, and they should be entitled to receive a 
much as they would receive through their male relatives 

2. The English are paying women pieceworkers the sam: 
rate as men pieceworkers; and in cases where a flat rate is 


paid, they receive the same rate as the lowest rated men 

3. In the cases of many fine operations, women would 
undoubtedly secure a greater outout than men, and this 
increased production alone would offset any more money 


that they would be able to make. The corner and polishing 
shop is an example of this 

It was felt that nightwork would be of doubtful advantage 
to the company—that is, to employ women at night to any 
great extent In shops where they would be completely 
isolated, it might be advantageous; but it would necessitate 
very sharp supervision, and owing to the rest periods which 
they must have, it is doubtful if it would be advisable 

The training of new female employees must be done by 
the present force of operators now engaged in those trade 
into which women operators would for instance, if 
women are to be engaged in assembling, they will have t 
be taught by men operators who are now assemblers. In 
addition to this, however, the suggestion was made 
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a section of the new shop be set aside for the training of 
new women operators. 

No recommendation as to hours of labor was made, as it 
was felt that this was a matter of company policy which 
had already been decided; but if possible the working day 
should not exceed eight hours. 


THE PROBABLE OUTPUT 


The question of the amount of output that may be 
expected from a woman running a machine seems to be 
answered in almost every instance in a very satisfac- 
tory manner. In no case was it reported that the out- 
put was smaller, and in a number of operations a larger 
output was recorded. This is accounted for in many 
ways, the most common explanation being that the 
woman is willing to work harder and more steadily than 
the man at the same kind of job and that the monotony 
of repetition wurk does not affect her as badly or at 
least in the same way. If this is true, it may perhaps be 
explained by the fact that the work is new to the woman 
and consequently has more novelty in it. For another 
reason, the average woman does not expect to stay at 
the business many years, even though her expectations 
be not realized. Then too, among the older workmen 
who have stood piece-rate cuts when the earnings ex- 
ceeded a dead line, this memory acts as a governor that 
is not present among 
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By no means all the problems that are likely to come 
up have been stated, but those mentioned may be of 
some help in making a start along the road. The chief 
requirement seems to be that we approach the problem 
with an open mind, realizing that except for a few dif- 
ferences of temperament both men and women are very 
much the same. It is well always to bear in mind that 
for equal strength and endurance, and for equal experi- 
ence, there is practically no difference in the time re- 
quired to teach operators or in the amount of work that 
will be turned out. With a little consideration, sur- 
roundings as pleasant as they can be made, fair play 
in the matter of foremen, work and wages, most of the 
difficulties will disappear. 


Lathe Set-up for Turning Large 
Piston Rings 
SPECIAL CORRESPONDENCE 
The Libby lathe shown was especially fitted by the 
makers for machining large piston rings, from 13 to 18 
in. in diameter. These piston rings are of hard cast 
iron, turned from the usual type of pot casting held in 
the lathe chuck. Two cuts are taken. The bars carry- 





either men or women 
new in 
This method 


is 


who are in- 
dustry. 
of management 
fortunately, 
ing less common than 1 ee 
it was a few 
ago. All these 
ters may very readily 
have a bearing on the 
question output, 
and the true measure 
of the amount of 
work cannot well be 
ta until women 
have >een in the shop 
for seve: It 
seems very probable 
however, that the out- 
put secured will com- 


becom- 


years 
mat- 





of 


en 


il years. 


pare very favorably 
with that obtained 
from the men. The 


experience of employ- 
ers seems to be that 
women will probably lose a little more time through sick- 
This loss is, however, 


SET 


ness or indisposition than men. 
usually more than offset by their coming to work Mon- 
dys instead of tapering off from a prolonged celebration 
over the holiday. It is also stated in almost every case 
that the women’s restrooms require more attention than 
is the case with the men. They are said to be more 
careless about picking things up, although this is diffi- 
cult to realize when we consider how the average man 
leaves his things lying about the house for his wife 
to pick up and put away. Matrons and cleaners can of 
course look after this without difficulty, but it is a point 
to be watched rather closely if all reports are correct in 


the matter. 
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LARGE PISTON RINGS 


FOR 


ing the boring tools are guided by bushings in the 
spindle, and the outside turning tools are carried on 
bars piloted by means of a guide placed above the 
front spindle bearing. The rings are parted by a gang 
of cutoff tools in the cross-slide tool block. 

The recorded time on a lot of seventy-two 13-in. rings, 
first operation, ,*, to | in. cut, 30 and 50 ft. per min. 
surface speed, and a surface speed of 50 ft. per min. for 
the finishing cut, was 3 min. 48 sec. per ring, using 
Rex AA steel. 

On the 18-in. size rings the time on a lot of 50 was 
3 min. 16 sec., with a cutting speed of 75 to 150 ft.., 
*, to », in. depth of cut, using Stellite for boring and 
turning and Rex AA for parting tools. 














September 20, 1917 AMERICAN 


MACHINIST 


Attachment for Cutting Cams and Profiles 


By WILLIAM C. ROEMER 





SYNOPSIS —The attachment described and 
the principles of cam layout outlined do not ap- 
ply merely to one special type of cam, but will be 


found to be of general use. 





HE cutting of cams and profiles is always trouble- 
expensive unless special means are 
In cases where the number of parts to 
be made is too small to warrant the installation of 
special machinery, an attachment designed in accord- 
ance with the principles set forth in the following de- 
scription, and applied to a miller, may fill the require- 
ment at a minimum cost. 

It is not the intention of the writer to enter into de 
tails of construction as applied to an individual case, 
but to treat the subject on a broad basis, showing how 
the principle of design should be employed to obtain 
satisfactory results. A few of the profiles that can be 
cut on an attachment of this kind are shown in Fig. 1. 
Attention is called to the profile marked A. Among the 
elements of this profile are found straight sides and 
sharp corners. This profile has been successfully cut 
to gage on an attachment of this type 

With this attachment, two movements are available 
for generating a profile—namely, a circular movement 
and a longitudinal movement. The circular movement 


some and 
available. 


The feed may be made to operate by power by applying 
a pulley to the wormshaft, or by hand by providing a 
suitable crank handle. If a handwheel is used in con- 
junction with a worm and worm-gear feed, a method of 
disengagement must be provided, such as a disk fric- 
tion P. Integral with the spindle A is the fixture and 
cam mounting £, 
member that carries the spindle bearings B is mounted 
This sub-base is attached to 


resembling a faceplate on a lathe. The 


to slide on a sub-base F. 
the miller table. This construction permits the fixture 
to move longitudinally with relation to the miller table. 
The housing for the cam roll G is integral with the sub- 
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Fi l VARIOUS CAM OUTLINES 


base F’. 
cam and cam roll in contact. 
posite the cutter in order that the thrust due to cutting 
will tend to keep the cam and cam roll in contact. The 
annular face cam J is mounted on the spindle, as shown. 
The development of this cam will be described herein- 


A spring H, or weight, is required to keep the 
The cam roll is placed op- 
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PLAN 


FRONT VIEW 

FIG. 2. DETAILS OF ATTACHME 
is constant and constitutes the feed; the longitudinal 
movement is variable and is controlled by a cam 
mounted on the spindle, which carries the piece to be 
cut. This cam is rotated by the spindle upon which it 
is mounted. 

The attachment in a general way embodies the fea- 
tures shown in Fig. 2. A fixture for holding the piece 
K to be cut is attached to a spindle A, which is mounted 
in bearings B and provided with means for rotating, 
such as a worm and worm gear C. A handwhee]l is also 
provided to rotate the fixture rapidly while loading. 
This handwheel D is a convenience, not a necessity, but 
may be dispensed with to lessen manufacturing cost. 





END VIEW 


= 
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RoOFITLES 


after. The miller must be provided with an adjustable 


positive stop. The necessity for this will be apparent if 
the construction and operation are followed out. 

The attachment follows: The work-hold- 
ing fixture A, which is attached to the spindle A, 


tated to a convenient starting position; and the miller 


operates as 


is ro 


table is moved forward until it engages the positive 
stop. This stop must be adjusted to obtain the proper 
depth of cut, as this point governs the distance between 
the center of the cutter and the center of the 
roll. The spindle is now rotated by hand or power 
feed, as the case may be. The rotation is constant, but 
the longitudinal movement is variable and is controllec 


cam 
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by the cam J in such a way that the combination of the 
two movements will produce the required profile. The 
cam J acts against the cam roll G, which is fixed to the 
sub-base F. As this sub-base is in turn attached to 
the miller table, which is stationary, it follows that the 
longitudinal movement must take place between the sub- 
base and the fixture. In other words, the rotary move- 
ment is constant, while the the fixture 
slide upon the sub-base is controlled by the cam J, whose 


amount will 


outline is determined by the profile to be cut. 


PROCEDURE FOR DEVELOPING THE CAN 

The cam should be laid out in accordance with the 
ollowing procedure, referring to Fig. 3: 

1. Lay out the profile to be cut and locate point 
vithin this profile about which the cut is uniformly 
distributed. The point thus found will be the cente1 
if the cam. The object of locating this point centrally) 

to reduce the longitudinal movement to a minimum, 
thus making a smoother working can 

2. With the point found as directed above as ent 
describe a circle whose diameter will represent the out 


side diameter of the cam This diameter should be as 


large as possible. 


3. Divide the circumference of the cam into as man 


parts as required and draw radial lines through the 
cam center, intersecting the circumference on the op- 
posite side. Uniform spacing is not essential. The 


extent of the subdivision in a large measure determines 
the accuracy of the cam and the facility with which it 
At such portions of a profile where the 
is advisable to make the 


can be made. 


outline changes abruptly, it 


eter of 
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subdivision quite small in order to insure a more accu- 


rate cam outline. This condition is shown by the lines 
as. 

1. Determine the diameter of the cutter. This diam- 
eter should be as large as possible. Locate a point on 
each radial line by using the radius of the cutter and 
striking an arc tangent to the profile at that point. This 


operation is shown by the ares L, locating points M 


as indicated. 
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5. On the radial line at which the required profile is 
nearest the cam center, strike an arc tangent to the out- 
side diameter of the cam, on the opposite side of the 
center, whose radius is equal to the radius of the cam 
roll, as shown at N. The normal distance between the 
cutter center and the cam-roll center O is thus found. Tc 
cut the required profile, it is obvious that this center 
Using this 
distance as a radius and the respective cutter centers WV 


distance must be the same for all positions. 


as centers, strike a series of ares, in each case cutting 


the radial line upon which the center is located, as shown 


FIG. 4. ILLUSTRATION OF THE POINTS OF TANGENC 
When all cam-roll centers 
located, arcs are struck from these centers, 
A line drawn tangent to 


by the ares O, O, O.,, O.,, ete. 


have been 
using the cam-roll radius M. 
these arcs will give the required cam outline. 

The cam cutting can be simplified by making the de- 
sign on a large scale and noting how nearly a series of 
true radii will give the required cam outline. The radii 
and centers thus found by trial can be measured and 
transferred to the cam blank. The above factors being 
determined, the cam cutting can be readily and accu- 
rately done with the aid of a circle-milling attachment 


INFLUENCE OF CUTTER DIAMETER UPON PROFILE 


The development of the cam outline involved two 
factors—the cam roll radius and the cutter radius. It 
will be noticed that the points of tangency of the cam 
face the roll are approximately on a line 
with the cam center at all times. The point of tangency 
must therefore be on a line passing through the center 


roll. This 


and cam 


of the cam and the center of the cam rela- 


tion does not exist between the cutter and the work 
except at such points where a line perpendicular to 
the cut forms a right angle with a line that passes 
through the center of the cam and the center of the 


cam roll. For a profile similar to Fig. 3, this condition 
applies on lines RS and TU. At all other positions, the 
point of of the cutter work is not 
the same as the corresponding points of the cam and 
it will be observed 


+ 


tangency and the 
cam roll. Referring again to Fig. 3, 
that the point of maximum variation as regards the 
points of tangency will be midway between the posi- 
tions at which they coincide. 

When a cutter is ground, the reduction in diameter is 
compensated for by decreasing the distance between the 
center of the cutter and the center of the cam rol! »y 
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readjusting the stop on the miller table. Further con- 
sideration will show that this adjustment will fully 
compensate only at such points where the points of 
tangency of cutter, work, cam and cam roll are in a 
line passing through the center of the cam. This con- 
dition is shown by Fig. 4. Here, all points of tangency 
are shown on the line ZZ. Fig. 5 shows the relative 
positions of the cutter, work, cam and cam roll when 
the points of tangency are not in a line. 
dot and dash 


The enlarged 


view shows by lines how this condition 


affects the profile. In this view the error is exagger- 
ig. 
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ENLARGED DETAIL AT W 
FI RELATION OF PARTS WHEN POINTS OF 
TANGENCY ARE NOT IN LINE 


ated to show the principle involved. In practice, this 
error is very slight in cutters of small diameter and 
entirely negligible when large diameters can be used. 

Due to the condition shown by Fig. 5, cutters 
than one inch in diameter should be avoided if possible. 
If the profile demands a cutter of small diameter, it is 
advisable to base the development of the cam on a nor- 
mal diameter. This will produce a profile subject to a 
maximum and minimum tolerance. 


less 


Influence of Centrifugal Force on the 
Pulling Power of a Belt 
By J. H. VAN ARKEL 


Increasing the pulling power of a belt by an increased 


are contact may results 


The question came up, Will a changing of pulleys from 


not always give the desired 
30-in. diameter to 36-in. diameter, with 500 r.p.m., give 
an increase in the horsepower transmitted by the belt? 

The following calculations made by using the for 
mulas given in one of the standard works on belting 
show the results that would be obtained. The factors to 
the the belt, 
taken as x 4 in., or 1 sq.in.; 


be considered are cross-section of which 


for convenience is the 


are contact, which for equal driven and driving pulley 
is 180 deg.; and the coefficient of friction, as found by 
the formula 
f 0.54 = — 
. 500 v 
The actual pulling power of the belt, which is the 
resultant of the different forces acting on the belt, may 


be found by the following formula: 
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1)(2A 0.00061036v") 
108 OOTSS/A 1 
For a 30-in. pulley at 500 r.p.m., v equals 3927 ft.; 


and for a 36-in. pulley, 4712 ft. Then 
- 140 - 
| U.04 — Fag 3997 0.51, 
9 Arc contact in degrees; 
\ 240, a value depending on the tension of the 
belt under working conditions. 
190. 00758 10) s s LQ? 
or 
Ut ) { 0.6995 
rt} respo. 9.007, or 5. Substitut 
nN t 
1() (5) 
) ) 
nd é 
g S 
i _ ~ 
OOO O00 
Calculating 1 the same w for a 356-1In. diamete} 
pulley, we find 94.4, and H i3.4, showing th 
the belt would transmit less power than in the first 
place Under 2000 p nin., this centrifugal fore: 
need not f nsidered, but at speeds higher than 400 
ft. a steady decreas the pulling power of the belt 
under equal conditions, will be found. 


Hoider for Countersunk Head Bolts 


By EDWIN CHAPMAN 











The device shown is for holding { x 23-in. counter 
sunk head bolts while the thread is being cut in the 
bolt cutter. The holder, which is made of machine 
steel, case hardened, is securely clamped in the jaws 
of the bolt cutter with the slot in a vertical position, 
and extending ahead of the jaws. A bolt is then in 
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rted into the slot, eitner from the top or the bottom. 
and pushed forward into the countersink 
The hardened key A is then put into the slot until 


the ring B rests on the holder. This brings the knife- 
into line with the bolt 


screw C at 


edge of the key head. 

The 
the knife-edge of the key to sink into the head of the 
bolt and preventing it turning. To the 
bolt, the screw is loosened and the key lifted out; when 


the bolt is pushed back, it will drop out. 


the rear is then tightened, causing 


trom remove 
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Gage-Grinding Machine 

By W. 

Two machines or fixtures similar in general con- 

struction to the one shown were built a number of years 

ago for the sole purpose of grinding gages. They were 
found to be convenient and rapid. 

At A is the grinder head and at G the sliding mem- 

ber, or platen, which is operated by the rack and pinion 


E. CHAMBOSE 


























THE GAGE-GRINDING MACHINI 


P and fitted to the base H. The head is movable on the 


ways, and the whole outfit is mounted on a cast-iron 
baseplate. 

In practice the gage to be ground, shown at X, is 
clamped to the platen J. 


The grinder head is then 





brought to position for the wheel to engage the work. 
The straddle clamp G is then secured to the ways and 
the wheel fed to its cut by the graduated screw H. 

The slide J is operated by the hand lever L. The 
depth of the cut is regulated by the stop R, the adjust- 
ment being made by the knurled-head screw S. One 
side of the gage being ground, the head is moved to 
the other side, or face, of the gage and the operation 
repeated. The work remaining in the same position in- 
sures the faces being ground parallel to each other, pro- 
vided the same care is taken as would be the case when 
using any other method or machine for the same work. 

The spindle B runs in the bronze bushings C. These 
bushings are made long enough to project beyond the 
inside faces of the casting to within about } in. of 
each other, thus forming the bearing for the driving 
pulley D. A slot in the spindle allows the pin E to pass 
through with clearance all around. The pin is a light 
drive in the pulley. This arrangement provides a means 
for driving and also takes the belt pull off the spindle, 
thus insuring greater accuracy. 

End play is taken up by the adjusting screw F, in the 
rear end of the spindle. This screw bears on the pin E£, 
and as pressure is applied the pulley is forced against 
the collar, and the flange on the shaft is brought up 
to its bearing on the face of the casting, thus effectually 
taking up all end motion. No provision is made for 
wear of the bushings, although this could easily be pro- 
vided for in the usual way with taper bushings and 
threading the collar. 

The height of the platen J is such as to bring the 
center line of the work in line with the center of the 
spindle. 


Drawing Hollow Brass Balls 


By HENRY GINSBURG 

A job that I had to make recently, a hollow ball of 
sheet about 4 in. in diameter with only a }-in. 
hole, recalled Mr. Smith’s interesting article on page 
27, Vol. 46, on hydraulic drawing of shells and impels me 
to ask him for the tools and method he used for drawing 
up the shell shown at G, in Fig. 3 of his article. 

The quantities required in my case warranted no ex- 
pensive tools, and a satisfactory job was obtained by 
spinning in halves, piercing the hole in one and solder- 
seamless shell is required this 


brass 


ing. Of course, where a 
would not be permissible. 

The new seamless army 
work and one that has a 
anyone familiar with the 


canteen is an example of such 
special interest just now. Is 
method by which it is made? 
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Value of Mathematics to Toolmakers 
By GUSTAVE A. REMACLE 


I will describe a striking example of the disadvantage 
of not knowing how to apply even elementary trigo- 
nometry in the shop. The lack of knowledge, in this 
instance, resulted in error and loss of time on the part 
of the toolmaker who was making the gage, while the 
ability to solve the simple problem enabled me to detect 
the error and save a friend from the discomfiture of 
turning in an inaccurate gage. I will not discuss the 
method of building the gage, as that is apart from the 
purpose of this article. 

When the toolmaker received orders to make several 
gages, he was given a blueprint that I have duplicated 
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FIG.4 


A PROBLEM IN GAGEMAKING 


FIG.3 


FIGS. 1 TO 4 


in Fig. 1. It will be noticed that A, B, C and D are the 
gaging points, which must be worked to within 0.001-in. 
limit. After deciding upon the method of making the 
gage, the toolmaker made a templet, Fig. 2. The pur- 
pose of this templet was to determine the accuracy of 
form and location of the gaging point A, Fig. 1, in re- 
lation to the other gaging points. This templet was 
built up of two pieces A and B, which were soldered 
together as shown in Fig. 2. While the making of the 
part A was simple enough, much time was lost in try- 
ing to make the part B. As this part was for the pur- 
pose of gaging the point A, Fig. 1, which seems to be 
the most important gaging point of the gage proper, 
it can be seen that it was of prime importance that 
the part B, Fig. 2, should be made correctly. 

The toolmaker was a good workman, inasmuch as he 
usually made good tools; but handbooks with their 
reference tables and formulas were to him a mystic 
code. However, after much labor and manipulation 
with height gage, dividers, hammer, prick punch and 


or 
—_ 
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so on, he produced the piece. He had laid off the lines 
and worked to them as closely as possible. I felt sure 
that he did not keep within the 0.001-in. limit allowed 
for error; therefore, I figured what the dimension C, 
Fig. 2, should be. This dimension obtained, I checked 
his templet and found that he had accumulated an error 
of 0.009 inch. 

In Fig. 3 I have shown the simple manner in which | 
determined the dimension C, Fig. 2. I scribed a circle 
and laid it off, as shown. Subtracting the dimension 
0.065 in. from the dimension 0.916 in., I obtained the 
dimension 0.851 in., Fig. 3. I then saw that in order 
to obtain the dimension B it was simply necessary to 
determine the dimension C, add this to 0.851 in. and 
subtract the product from the radius of the circle, 
1.469 in. As the radius of the circle is equal to the 
hypotenuse of the triangle, a known dimension, and as 
one side of the triangle is also known, the other side 
of the triangle is easily found. This gave me the di- 
mension D, or 1.388 in. Thus, 1.469 — 1.888 — 0.081 
in., or dimension C. Therefore, 1.469 — (0.851 
0.081) 0.537 in., which is the dimension of the piece. 

An excellent method of machining such a templet to 
size is illustrated in Fig. 4. A piece of flat stock may 
be turned to 2.938 in. outside diameter, then sawed off 
below the line A and ground to dimension, 0.618 in. 
The dimension B may then be carefully determined, and 
from this dimension 2 * 0.479 in. is subtracted. The 
remainder divided by 2 equals the dimension C. Sur- 
plus stock may be sawed off and the piece ground 
to dimension C. This will finish the piece. 


Design of Laps for Small Holes 
By GUSTAVE A. REMACLE 

Referring to Mr. Ackerman’s article on page 758, Vol. 
46, the type of lap described by him possesses some very 
good qualities, but may be improved slightly without 
altering the general principle of construction. 

In constructing such a lap, the smaller hole should be 
drilled to a depth slightly beyond the farthest extrem- 
ity, while the larger hole should be drilled to a depth 
midway between the extremities of the slots. It is at 
the point where the larger hole terminates that the 
greatest expansion of the lap takes place. If the point 
of greatest expansion is midway between the extremities 
of the slots or nonexpandable portions of the lap, then 
when the lap is expanded, it will taper gradually and 
evenly from the center to the portions of the lap that 
do not expand. If, on the other hand, the point of 
greatest expansion is located too near either of the 
points that cannot expand, then the lap will increase too 
abruptly in size, and this is a condition to be avoided. 

If facilities are at hand for slotting the lap with a 
small circular saw, three slots should be made in pref- 
erence to any other number. A three-legged stool is the 
only kind that can be guaranteed against rocking, and 
likewise a lap with three slots is the only slotted lap that 
may be guaranteed against rocking. If a lap contains 
four slots, uneven expansion will cause it to bear at only 
two opposite points, thus permitting a rocking or wab- 
bling action that is undesirable, while one containing 
three slots will surely touch at all three points. 

I have obtained excellent results with this type of 
lap, bell-mouthed holes being easily avoided. 
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Wanted—A Master Hand 


NE of the main indications of 

a well-ordered business is a 
thorough co-ordination of its various 
activities and a hearty co-operation 
of its different departments. And 
this is of vital importance in time of 
business stress or in critical periods. 


Yet this co-ordination and co-op- 
eration, which are so vital to the 
vigorous prosecution of the war to 
a speedy finish, are notably lacking 
in many of the preparations that are 
now under way. 


Work is being duplicated by dif- 
ferent committees; gage inspection 
is being scattered instead of central- 
ized; the army and navy bid against 
each other for delivery and occasion- 
ally in price; red tape, seniority and 
precedent stand in the way of the 
hearty co-operation that makes for 
the most efficient conduct of any 
business. 


We do not question the motives 
of any of the men who are engaged 
in the work. But hell is said to be 
paved with good intentions. What 
we need now, and will need for two 





An Editorial 


Or more years to come, is Results. 
The same kind of results that any 
business man would demand of his 
assistants in a crisis which meant 
success or failure of the concern. 


If his assistants did not pull to- 
gether, he would not discharge them 
all and deprive himself of their ex- 
perience, but he would get a mana- 
ger who knew how to handle big 
problems and who could secure the 
co-operation of all departments, 
using drastic methods if necessary. 


England solved the problem by 
appointing Lloyd George as Minis- 
ter of Munitions. Not because he 
understood the theory and techni- 
calities of artillery and ammunition, 
but because he knew how to han- 
dle men, because he knew how to 
use the technical talent that was 
available, because he knew how to 
tackle a big problem in a big way 
and to get things done. 


We entered this war April 6, 
1917. Look up the serial number 
of the Springfield rifle of this date 
and the serial number of the 
Springfield of today and see how 
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many have been delivered during 
these vital five months. Ask the 
Ordnance Department how many 
of the new U. S. Enfields are ready 
for the National Army that is now 
gathering. Ask the Ordnance 
Department how many Lewis ma- 
chine guns, the discarded American 
invention whose merits were recog- 
nized abroad but not at home, are 
ready for our use. Ask the Ord- 
nance Department how recently 
and how many times the gages 
have been changed for the new 
rifle cartridge. And with all of 
these questions ask them—-WHY. 


Is it not time we profited by 
England’s example, when we know 
that delay means the loss of 
precious lives and added cost of 
the warP 


We have plenty of trained talent 
available. There is none better in 
any country of the globe. There 
are*excellent men among the offi- 
cers of both the army and the navy 
as well as among civilian engineers. 
But the present bureaucratic system 
makes it impossible for them to co- 
operate so as to secure the best 
results. A master hand is needed 
in the shape of an open-minded 
executive with wide experience in 
co-ordinating different departments 
and in handling big business prob- 
lems in a broad way. 


Such an executive should have 
ample funds available for any kind 











of war work that may become nec- 
essary, without waiting for 
Congress to pass special appropri- 
ations for each specific purpose. 


He should give periodical ac- 
counting of such expenditures, but 
should not be hampered by lack 
of available funds for immediate 
work. 


With such a man in control, we 
feel sure that Congress can be 
depended on to be extremely liberal 
with appropriations. It is not to 
be blamed for questioning appro- 
priations as long as the present 
unsatisfactory and inefficient meth- 
ods continue. 


We are all stockholders in this 
great corporation known as _ the 
United States of America. Let us 
insist on applying at least as good 
methods as we demand in our own 
business, which becomes insignifi- 
cant in comparison. The time has 
come to put the right man in 
charge of all munitions and end 
the inevitable delays and _ineffi- 
ciency of the present system. The 
right man will utilize all the experi- 
ence of valuable men now in the 
work and as many more as may be 
necessary. 


Delays mean needless loss of 
life, unnecessary sorrow and suffer- 
ing, and war taxes that may be 
avoided. 


seeesveces 
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Moline Cylinder Boring and 
Recessing Machines 
The Moline Tool Co., of Moline, IIL, is now market- 


ing the engine-cyvlinder boring and recessing machines 


illustrated. 
Fig. 1 shows the 
four boring heads, 


No. 7 
but 
to as conditions require. 


machine equipped with 
be removed or added 
In order to save time, a mech- 
is incorporated which gives approach of 
3 to the work and a quick return to the start- 


boring 
these may 
anism a quick 
the cutters 

















FIG. 1 CYLINDER-BORING MACHINE 
Number of spindle as required; countershaft speeds, 300 and 
500 ropom maximum te trave JS in maximum distance from 
base to bottom of cro rail 5 ft maximum distance between 
centers of outside spindle ; ! positive stops for up and down 
movement; two be Its, one for feed and one for cutters; floor 
space, 7 ft. 6 in. by 6 ft.; weight boxed, 12,000 Ib 


ing point after the completion of a cut. Safety stops 
are provided to prevent an overtravel of the heads in 
either direction. As will be noticed, the saddle is coun- 
terweighted, differential pulleys being used to reduce 
the size of counterweight required. The thrust on both 


the driving worms and the elevating screws is carried 
on ball bearings. The rapid feed is operated by sepa- 
rate pulleys and belts. 

Fig. 2 illustrates the cylinder-recessing machine. It 
is shown equipped with six spindles, but it may be 
adapted to work with a less number of cylinders if so 

















CYLINDER-RECESSING MACHINE 


diameter of countershaft 
pulley, 12 in.; diameter of driven pulley, 20 in.; speed of counter- 
shaft, 420 r.p.m.; floor space, 7 


FIG. 2. 


Number of spindles, six or 


less ; 


72x48 in.; weight boxed, 7500 Ib 


desired. On this machine the boring head is stationary, 
the table and work being elevated, an adjustment that is 
accomplished either by power or by the large spoked 
handwheel at the front of the machine. On the end 
of the shaft carrying the rapid elevating cams is a 
crank that operates the recessing cutter feed. Beneath 
the table, which is provided with T-slots, is a shaft 
carrying worms meshing with wheels on the two verti- 
eal screws giving the fine vertical table adjustment. 
The uprights are of T-section, and the base is cast in 
the form of a pan to catch the lubricant and prevent it 
from being wasted. 
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Universal Vise Equalizer 


The Universal Equalizer Co., Bell Block, Cincinnati, 
Ohio, is marketing the vise attachment shown in the 
illustrations. The device is applicable to any ordinary 
machine-shop vise and permits the holding of pieces of 
irregular shape or form. The insert shows it gripped 




















VISE EQUALIZER AND THE WAY IT WORKS 


on a pair of pliers. It will also hold round work up to 
the capacity between the jaws. 

It will be noticed that the small grips at one side 
have a specially shaped corner, which is used for grip- 
ping small round stock. Tapered parts may also be 
held. The same principle is used for planer and mill- 
ing-machine and shaper sets. The latter is provided 
with a special leveling device for setting work to a 
taper or for permitting the operator to level up uneven 
~astings and at the same time grip them from both 


sides. 


Moline Worm-Hobbing Machine 


A novel worm-hobbing machine is being placed on the 
market by the Moline Tool Co., Moline, Ill. This ma- 
chine has adjustments that enable it to handle work 

















HOBBING MACHINE 
Maximum length of thread, 6 in.; maximum distance between 
centers, 56 in. : pitch cut, up to 8 right or left; maximum diameter 
of work, 13 in.; ratio of reverse, 2 to 1; speed of countershaft, 
350 r.p.m.; diameter of hob pulley, 12 in.; diameter of counter- 
shaft drum, 4 in.; diameter of pulley, 13 in., floor space, 96 x 36 
in weight, 4300 Ib 


up to 56 in. in-length and 13 in. in diameter. It uses 
a straight hob that is automatically fed into the worm, 
the latter being completed upon one revolution. It is 
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possible to handle worms up to 6 in. in length and with 
pitches up to 8 without difficulty. 

The machine is practically automatic in action. The 
only operations necessary are to place the work between 
throw in the Another 
portant feature of this machine is the mechanism that 
controls the lead of the worm being cut. The ratio of 
the lead on the setting bar (shown at the left in front 
of the headstock) to the lead of the worm is 22 to 1, 
so that a variation of 0.022 in. in setting up the bar 
will show a variation of but 0.001 in. in the lead of the 
finished worm. The pulley that operates the hob is 
driven from an overhead drum which permits the belt 
to travel as the carriage is moved to different locations 
on the machine bed. 


centers and feed lever. im- 


Davis Close-Coupled Lathe 


The machine shown in Fig. 1 has been designed to 
meet the requirements of a modern toolroom. The bed 
is ribbed transversely with heavy, double-wail 
girts, regularly spaced, to resist strains. The rear end 
is made to permit sliding the tailstock off without dis- 
engaging the clamping bar or removing the bolts. 

The headstock is a heavy one-piece casting having 
solid boxes with front and rear walls brought up to the 
center line of the spindle, thus tying the whole head 
together in a most substantial manner. The gear 
guards are made integral with the head and form a 


cross- 

















FIG. 1 CLOSE-COUPLED LATHE 

Swing over bed, 14] in.; swing over carriage, 84 in.; distance 
between centers with 54-ft. bed, 27] in.; hole through spindl 
14 in.; front bearing, 3.02 x 4 in.; rear bearing, 3.09 x 23%) in 
centers, No. & Jarno: cone diameters, 4 to 9 in.; width of face 
24 in back-gear ratio, & to 1 spindle nose, 2? in. in diameter, 6 
threads per in.: diameter tailstock spindle, 1§ in.; travel of tail 
stock spindle, 6" in.; cuts thread 14 to 80; capacity of center 
rest, 3% hi floor space, 28 in. by 6 ft.; net weight, 1450 ft 
cover for the cone. In the top of the gear guard is 


mounted a brake for stopping the spindle. 

The spindle is made from high-grade crucible steel, 
turned all over and ground to micrometer size. A 
1i-in. hole is bored its entire length, with the front end 
bored to No. 8 Jarno taper. 

The back gears are placed under the headstock at the 
front end of the spindle, as shown in Fig. 2. This 
arrangement applies the drive from the cone through 
the gears without the long eccentric shaft and quill 


used on most cone-driven lathes, thus eliminating all 
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torsional strains. The back gears are brought into 
mesh by a handle placed on the front at the right of 
the gear box, making it unnecessary for the operator 
to reach over the cone, as in the old construction. 

The carriage has a bearing on the ways of 19{ in., 
with a crossbridge 6 in. wide. The compound-rest 
swivel base is graduated and provided with four clamp- 
ing bolts for locking in position. Full-length taper 
gibs are provided in both cross and compound slides 
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center of the right leg, which carries the lathe on 
three-point support. This assures the lathe being free 
from strains due to bolting, or even standing on an 
uneven floor. To overcome any rocking tendency, th: 
outer ends of the right-hand leg are supplied with 
adjusting bolts, which can be screwed down until they 
just touch the floor without taking any of the weight. 
The regular equipment consists of a 5-ft. 6-in. bed, 
large and small faceplates, compound and steadyrests, 















































le DETAILS OF HEAD, SHOWING POSITION OF BACK GEARS 


with an end Screw and adjustment for taking up wear. 
The apron is of the double plate type, with two bearing 
supports for all shafts. 

Screw cutting provides for a range of threads from 
1' to 80 per inch, including 11 instantly obtained 
through the quick-change gear box. Thirty-six leads 
are regularly supplied, but others can be cut by chang- 
ing gears on the quadrant. The lead screw is 1} in. 
in diameter and is guaranteed for accuracy, the maxi- 
mum error allowed being 0.001 in. in 12 in. The lead 
screw is used only for cutting threads and can be 
locked out when not in use, so is not subjected to 
unnecessary wear. 

The feeds are obtained through an independent feed 
rod and the quick-change gear box, without the use of 
lead screws. They are 36 in number and vary from 
1} to 240. The feed rod a »’ socked in or out by 
means of a clutch placcd ne«t to the gear box. 

The automatic stop for the carriage is obtained 
through the same rod that operates the reverse mechan 

m. Adjustable collars permit the lathe to be used 
for duplicate or shoulder work The tailstock is cut 
away on one side to permit the compound rest to be 
set parallel with the bed It is very heavy and sub 
stantial and is locked to the bed by two <-in. bolts. The 
upper part is arranged for setting over for taper turn- 
ing. 

The alignment of a lathe is a difficult thing to main- 
tain, unless great care is exercised to see that the 
lathe always stands perfectly level. If the lathe is 
wolted to an uneven floor, it c.nnot turn nor bore true. 


‘ 


lo guard against disalignment a foot is placed in the 


one set of round centers, double friction countershaft 
and the necessary wrenches. 

At an extra cost a taper attachment, draw-in chuck 
and collets up to 1 in. in capacity, oil-pan bed, oil pump, 
follow rest, transposing gears for cutting metric threads 
and relieving attachment for backing off taps and mill- 
ing cutters will be furnished. 

A motor mounted over the headstock and geared to 
the spindle through a train of gears which provide 
four mechanical changes of speed obtained by sliding 
clutches will be furnished when specified with order. A 
further range of speed is obtained through the motor, 
which should have a variation of from 500 to 1500 
r.p.m. 

This machine was described on page 214, under the 
head “The Davis Close-Coupled 12-Inch Lathe.” The 
specifications, however, were not correct, and the lathe 
was credited to the wrong concern. It is being manu- 
factured by the Davis Machine Tool Co., Inc., Rochester 
N. Y. 


Moline 20-Inch D-illing Machine 


The illustration shows a 20-in. drilling machine that 
is now being marketed by the Moline Machinery Co., 
Moline, Ill. The machine is intended especially for 
manufacturing purposes and is supplied with either 
power or lever feed, as desired The spindle is driven 
by a worm and gear, a construction that has been used 
in order to insure smoothness and quietness of running. 

The usual type of swing table is provided, which al 
lows work to be fastened to the base of the machine 
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Elevation of the table is accomplished by means of a 
crank and gear-driven screw. A belt shifter is placed 
on the rear of the lower cone pulley shaft and is oper- 

















MOLINE 20-INCH DRILLING MACTIIINE 
Spindle traverse, 8! in maximum distance spindle to base 
29 in.:; maximum distance, spindle to table with table at its lowest 
point, 24 in.; diameter of sleeve, 2 in peed of lower cone 500 
rp.m.; capacity, drills to center of ’-in. circle: taper hole i 


pindle, Morse No. 4; shipping weight 
ated by a foot lever which may be seen at the right 
side of the machine. 


Westinghouse Safety Switch 

The knife switch illustrated, which is so constructed 
that all live parts are totally inclosed and inaccessible 
except in case of real need, is the product of the West- 
inghouse Electric and Manufacturing Co., East Pitts- 
burgh, Penn. The device consists of an ordinary single 
throw knife switch and fuse holders inclosed in a cast- 
iron box with an operating handle outside of the hous- 
ing. 

The box is designed for conduit connection and has 
a partition separating the switch blades from the fuses. 
The upper, or switch, compartment can only be opened 
by removing two machine screws, while the door to 
the fuse compartment may only be opened while the 
operating handle is in the off position. When the door 
of the fuse compartment is open, it is impossible to 
close the switch. Means are also provided for locking 
the switch handle in position to prevent tampering by 
unauthorized persons. 
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“Pioneer” Disk Grinding Machine 
The 15-in. disk for woodworking grinding machines, 

shown in the illustration, is the product of Carter & 

Buchholz Co., Inc., Syracuse, N. Y. It is particularly 

adapted for patternmaking, cabinetmaking and other 


























FIGS. 1 AND WESTINGHOUSE SAFETY SWITCH WITH 
FUSE-COMPARTMENT DOOR OPEN AND CLOSED 


fine woodworking establishments and may be utilized 
in making joints, fitting bevels, grinding draft on 
patterns and other similar types of work. 

A self-contained automatic vacuum dust-removing 
system is installed, which collects the dust and carries 
it to the hollow base of the machine. The tilting table 
is operated by a small handwheel, and a graduated gage 
is provided. The end thrust on the disk shaft is carried 











by a ball thrust bearing A centering gage is also 
supplied, which permits the handling of core prints, 
bosses and like work. The machine is also made in the 


9-in. size. 
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Hotel Poiphatan, Washington, D. C., Sept. 15, 1917— 
We are bréaking traditions and precedents so rapidly 
that many of the néw°mevements along this line receive 
scant attention. The breaking ground for the projectile 
and armor-plate plant at Charleston, W. Va., however, 
is sucha huge undertaking, involving as it does some- 
thing like fifteen million dollars, that it deserves more 
than a passing notice, particularly as it is to become a 
permanency among Government institutions. 

As pointed out by Secretary Daniels, the breaking of 
ground to erect a plant for the making of projectiles 
and armor plates is a complete declaration of a new 
national policy in the making of weapons of war. It is 
the beginning of the fulfillment of the belief that the 
Government itself must be able to manufacture all kinds 
of weapons needed for national defense and the main- 
tenance of national rights. This does not necessarily 
imply that the Government must be the sole manufac- 
turer of munitions, but it does mean that it must have 
facilities for whatever it needs in whole or in part, as 
conditions demand. 

This subject has been agitated for something over 
twenty years, being first emphasized by Senator Tillman, 
who was then chairman of the Naval Affairs Committee, 
when Congress even went so far as to make an appro- 
priation for such a plant; but this appropriation had a 
string to it that was stronger than the Congressional 
authorization, and the plant itself failed to materialize. 


DATE FOR COMMENCING OPERATION 


The most interesting part of the proposition at the 
present time is that it is expected to have the projectile 
factory in operation next April and that the armor- 
plate plant will begin to turn out its products within 18 
or 20 months. This plant will also serve as a laboratory 
for experiments both in armor plate and in projectiles, 
and any secrets that may be discovered in this connec- 
tion can in this way be kept solely for the use of the 
American navy and the nation. It is to be hoped that 
care will be taken to secure the very best mechanical 
ability of the country for this work, so that the plant 
may be conducted on a thoroughly business basis and 
be entirely free from the bureaucratic red tape that 
has heretofore surrounded so many institutions of this 
kind. This is perfectly possible under the proper or- 


ganization, and we have faith that the Secretary of the 
Navy will take the proper steps to insure management 
of this kind. 

The old saying about “distance lending enchantment” 
is a very human failing that has probably existed since 





the race began. At the present time this seems to be 
true in some quarters with regard to the work being 
done by the National Physical Laboratory in England 
and by our own Bureau of Standards in Washington. 
The former is being loudly praised in some quarters for 
the great assistance it has been to the British Govern- 
ment during these years of stress, while the Bureau of 
Standards is being criticized as rendering compara- 
tively little assistance. It is perfectly true that the 
National Physical Laboratory has done excellent work 
and deserves great credit therefor, but it is hardly fair 
to our own Bureau of Standards to criticize its alleged 
inactivities without knowing some of the excellent work 
that has been and is being done by it. 

In addition to developing the process of making opti- 
cal glass and of actually manufacturing it in sufficient 
quantities to relieve the anxiety of both army and navy, 
the bureau has also made many tests of materials and 
of instruments for both army and navy use. 


INSPECTION DEPARTMENT FOR GAGES 


There has also been organized, under Dr. Louis A. 
Vischer, a gage-inspection department for measuring 
and approving master gages for all sorts of munition 
work. This department has been carefully organized 
and is being well equipped as rapidly as possible, with 
the understanding that it is to be headquarters for all 
inspection of master gages needed by the various 
branches of the army service. 

‘This department of the bureau is well organized and 
equipped to do this work; but unfortunately different 
ideas as to policy have cropped up, and there seems to 
be an attempt in several other quarters—namely, some 
of the arsenals—to make themselves the inspection de- 
partment for the whole army or some of its branches. 
This duplication of work, as well as of men and equip- 
ment, is most unfortunate, and it is hoped that the 
proper coéperation will soon take place for the best 
interests of all concerned. 

From all the information that seems to be available, 
the principal work of the National Physical Laboratory 
has been the establishment of a large gage-inspection de- 
partment, such as was planned for by our own bufeau, 
and an extensive research into the metallurgy of steel and 
other metals for use in projectiles and in the censtruc- 
tion of various munitions of war. The laboratory has 
undoubtedly done excellent work, but from all appear- 
ances our own bureau has been engaged in @ more 
diversified program and has been helpful to both army 
and navy in a wider range of subjects. 
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There is of course a tendency in all scientific research 
to look for and to demand workmanship and specifica- 
tions much nearer perfection than it is possible to main- 
tain commercially. These demands are probably helpful 
in pointing out the ideal and as suggesting improve- 
ments to be made in instruments of various kinds. It 
is, however, one of the weaknesses of any scientific in- 
stitution that is given the task of inspecting commercial 
work, and it is a serious defect to be carefully guarded 
against. This very carefulness might make it an ideal 
place to inspect master gages, but the same demand on 
commercial work would reject many instruments per- 
fectly well suited for the work they are required to 
perform. It is of course difficult for a man accustomed 
to scientific research to see things from the commercial 
point of view; but it is absolutely necessary in the in- 
spection of products for everyday use and especially in 
times like these. Instead of striving for perfection the 
aim should be to see how little work and fine finish are 
necessary in order to secure perfect functioning of the 
piece under consideration. 

This is not a criticism of the Bureau of Standards 
any more than of any other scientific institution of a 
similar kind. It is only a suggestion that, if the bureau 
is called upon to inspect airplane or other instruments, 
its inspecting staff shall thoroughly understand that they 
are not searching for perfection, but only for a suffi- 
cient quality of either material or workmanship to per- 
form satisfactorily the duties required. 

FRED H. COLVIN. 


The Mechanic and the Draft 
By D. BAKER 

The experience of the past few weeks—namely, the 
calling of eight men from our drafting department, 
which consisted of ten men—leads the writer to wonder 
if our Government is about to make the same mistake 
that England, France and even our common enemy, 
Germany, did at the beginning of the war. Is it for- 
getting that this is an age of machinery and that the 
war is a war of machines, a war that will be fought 
fully as much by the skilled mechanic, the engineer 
and the tool designer at home, as by the man of muscle 
and brawn at the front? Is it forgetting that even 
now there is a shortage of certain materials, not only 
at the front, but at home, which can only be made by 
the trained man working at the bench and machine? 

Of the men who have been drafted from our organi- 
zation there is no doubt that some might be spared. 
They might easily be replaced by others fully as effi- 
cient, for some were young men fresh from school, 
beginning their first year of actual practice—students 
yet, more dependent upon us than we upon them. But, 
on the other hand, two were among our best men, men of 
years of practical training, with the technical educa- 
tion to back up their experience, men such as are spoken 
of as one in a thousand. They are thorough mechan- 
ics, and with exceptional abilities as designers, either 
one or both of which not only require an inborn natural 
ability, but many years of training. 

Are we thoughtlessly to sacrifice such men at the 
front, where they at the best can hardly be of more 
use than their brothers of little or no training? If 
this is to be done, what will be the result? In the in- 
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stance cited, a tool-designing department of originally 
ten men, working on one of the most important of wat 
materials, 3-in. shrapnel and high-explosive shells, will 
be left with but two men, one a blueprint boy who is 
below the conscription age and the other a tracer who 
is beyond the age. If other firms of a like nature have 
suffered in anything like the same proportion, the re- 
sult will be just this, the one man in a thousand type 
will become the one in ten thousand. 

To laymen, those men from other walks of life who, 
for the most part, make up the local exemption boards, 
these conditions are little apt to be apparent, and men 
will be chosen with little regard to their actual value 
to the country. On the other hand, to the mechanical 
superintendent, and especially to those of us who have 
had to recruit an entire organization within the space 
of a few weeks or months in order to meet the present 
war conditions, the taking away of men of this type 
is keenly felt, for we know how almost impossible it is 
to replace them. 

As applying to this condition, the writer was inter- 
ested a few years ago in an article that appeared in one 
of our leading trade journals. The statement was made 
that, if a large factory were obliged to increase its 
force of toolmakers to the extent of fifty first-class men, 
it would have to hire and try out at least a thousand 
men before getting the required number. Offhand, this 
seemed a large ratio; but the writer, a little later, made 
inquiry among a number of his friends, tool foremen, 
in charge of from fifty to a hundred toolmakers as to 
their opinion on this subject. The average of their 
replies was that it required the try-out of about fifty 
men to get one really first-class all-around toolmaker. 
The same inquiry made during the past year brought 
forth the information that it required anywhere from 
sixty to seventy-five men to produce one exceptional 
toolmaker. Actual experience by the writer in hiring 
toolroom help has fully borne out these statements. 

As this is the case, and as these men are the ma- 
terial from which our present and future designers 
are made, and as the exceptional tool designer is usually 
the step ahead of the exceptional toolmaker and me- 
chanic, I ask, Is all their training and experience to 
count for nothing, or are they to be wasted by the lack 
of judgment on the part of exemption boards? 

To my mind it goes without question that such men 
as these of which I speak can be of far greater service 
to their country in their present positions than the; 
could ever hope to be in the trenches. If they must be 
drafted, if it could be assumed that they were not play- 
ing their part in the country’s welfare, then by all 
means let them be drafted from the board or bench or 
other positions in which they are not considered of 
vital importance to the nation and be placed in shops, 
factories and positions where their training will count. 
Place them in positions where their experience will be 
of benefit to the untrained—those men under or beyond 
the conscript age whom we are breaking in to the 
thousands of semiskilled positions that are the back- 
bone of our munitions supply. 

Let them, by the knowledge and skill that they can 
impart to their fellow workers, add a hundred-fold to 
the efficiency of our nation. In this way, we will also 
conserve them for the much-needed work of reconstruc- 
tion that is to follow this war. 
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The Standard Airplane Motor 


The new aviation engine, known variously as the 
“Standard,” the “U. S. A.” and the “Liberty,” has be- 
come a reality and is perhaps the best example of inten- 
sive designing, building and testing of which we have 
any knowledge. It shows what can be done when en- 
gineers who thoroughly understand not only designing, 
but manufacturing, are placed in charge of such import- 
ant work. The first motor was built and in running con- 
dition in one month from the time the drawings were 
begun; the designing had of course been largely accom- 
plished before this, except as to details that came up 
as the final drawings progressed. 

Without going into technical details as to the con- 
struction of the engine, which is not desirable at this 
time for various reasons, we may say that, as previously 
mentioned, it is an excellent example of what may be 
called “unit” construction. This refers not only to the 
evlinders, which can be combined on any size of engine 
base that may be desired (four, six, eight or twelve 
cvlinder, or even more), but also to the parts such as 
valves, pistons, connecting-rods, valve-gear, oil-pumps, 
water-pumps and the like, all of which can be made in 
quantity and assembled as wanted. 

In common with most of the high-grade and light- 
weight engines, the cylinder is of steel, made from a 
special forging instead of from the solid billet, as in 
the case of the Gnome. This is also true of some of 
the other parts, the question of rapid and economical 
manufacture evidently being always foremost in the 
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ance that is a joy to the engineer or mechanic who is 


familiar with this kind of work. 


As befits a thoroughly modern engineering product, a 
welding plays a large part in its construction, this being 
particularly true of the water jackets, intake and ex- 
haust connections and of the exhaust manifold. The 
ignition system is particularly interesting and is one of ! 
the indications that the designers have not been ham- 
The oiling system is 
also of interest and shows a development that is both 
simple and efficient, using forced feed in its simplest 
form and, incidentally, being very economical of oil. 

Rigorous tests have been made on a number of these 
engines under all sorts of trying conditions, including 
long endurance runs, tests at high altitudes and other 
conditions which thoroughly test not only the power, 
but the staying qualities, of the new engine. 
tests have proved more satisfactory than seemed possi- 
ble with a new product, although it of course is not 
“new” in the sense of being untried as to principles, for 
it combines the best practice of all previous engines of 


pered by tradition in any way. 


this type. 








Vol. 47, No. 12 





All these 





And, best of all, it is probably the lightest engine yet 
produced, being about 2 lb. per hp., and is so designed 
that it can be produced in enormous quantities in a 
large number of shops that are accustomed to large 


production of high-grade machinery. 


The designing 


and development of this engine form one of the most 
creditable pieces of work which has yet been accom- 


plished, and we hope to be able 
by name at some future date. 


to credit the designers 
Such achievements are 







































minds of the designers, who deserve the utmost credit. just as praiseworthy as many of a more spectacular 
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Condensed Clipping-Index of Equipment 


: Clip, paste on 3 x 5-in. cards and file as desired 


Drilling Machine, 14-In. 
W. W. Machine Works, Chi- 


eago, Ill. 
“American Machinist, Aug. 30 
1917 
Distance from center of spin- eg 


dle to column, 74 in.; taper holk 
in spindle, No. 2 Morse; height. 
68 in.; floor space, 20 x 30 in 


Painting Equipment, Pneumatic 
(Spraco Form P-1) 


Spray engineering Co., 9% se 
Federal St., Boston, Mas 








American Machinist,” Sept 
1917 

\ portable apparatus adapted 
for applying ll kinds of liquid 
coatings from the highest grades 
of lacquer and varnish to heavy 
asphaltum and structural paints 
Operates on compressed air at 
pressure of from > to 7h Ib 


; per sq.in depending upon. th 
belt shifter, mounted on coun- material be er used ur nishe dl 
tershaft at the rear and oper- with either a 3- or a 5-gal. paint 
ated by a foot lever at the left 


container, or the gun may be 
removed and attached to a 1- 
qt. container for use on small 























work or where l Variety oft 
colors or materials is used 
Extension pole furnished if de 
sired — 
Vises, Machine Saw, Band Re-Saw (15-K 38-In.) 
Moback Tool and Machine Manufacturing Co., 330 Atlanti Oliver Machinery Grand 
Ave.. Boston, Mass Rapids, Mich 
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“American Machinist,” Sept. 13 
1917 

This machine is known as the 

No, 15-R S-in. combination re 






































saw and band-saw loot pace 
60 x 47 it table, 40 x 6 in 
height of ible 1” in tilt of 
table } (eg one wii thre 
othe iuxXiliary table, a oe 
in diameter of wheel iS in 
tock handled. 16 in. wide by SS 
in. thick: length of “ iccom 
ar oe modated, 18 to 20 ft horse 
Made in a number of sizes and either with a swivel base, ; belt or mot lesired 
shown, or with a plain base Side ears are provided so that the 
vise may be used either way of the tablk Tia are hard a 
ind ground and are remo ble . 
Miller (Universal No. 2) scnles, Munition and Shell 
Ford-Smith Co., Ltd... Hamil- Computing Scale Co., Dayton 
ton, Ont Ohio, manutacturet Mier 
evweight Seale Co G 
West Madison St Chi 
ii] ‘ en | 
American Machinist,” Sept. 6, 
1917 
Working surface of table | | 
x 10 in., equipped with three . 
S-in. T-slots; longitudinal feed \ ! hit | 
“5 in.; erossfeed, & in vertical hi | 
feed, 18 in.; face of column to \\ ‘ 
brace 25 in diameter. front i , ht place | 
spindle bearing, 2 in spindle | ! wher 
speeds, twelve, 12 to 360 r.p.m } el ' n tl hie ’ 
meter overhanging arm, 35 ‘ t \ hs eithe 
! overhanging arm to cents , 1! er eicl , 
f arbor, 8 in.; width of belt, > | he | tly from t 
t feeds, nine, 09.006 to 0.0 | i te re 
! per spindle revolution; floo: ' f fi wi | | 
pace, 81 x 98 in weight. 5150 ‘ 
nd 





Drilling Machines for Spindles Lathe, Heavy-Duty 16-In. 
| ne ‘ 




















Charles Stecher Co., 1574-80 Oli ( 
‘rossing St., Chic o, Hl KR 
An 
ican Mact \ 
19 a 
esigned parth j 
boring out res | I 
artillery axles and 
nature, but is applicable 
tvpes of work it 
he machine described , 
179 Vol 16 except tt 
iderably larget iy 
ng stock up to 5 in. in « } 1 
the maximum leneget! f hol ! 
bored being 64 in The pimclle ’ 
i two plai and two ly ' } 
rust bearings and is equipped 
with two chucks The traveling nd 4 
head carrying the boring bar i t t ‘ 
uunterweighted to permit « nole ’ 
operation ! 
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IRON AND STEEL 


rigs IRON Quotations yx tor ere t follows at the points 
ad dates indicated 
Sept. 15 One Month One 
1917 Aco Year Ago 
No, ~ Southern Foundry Birmingham $47.00 $47.00 $14.50 
No. “X Northern Foundry. Buffalo 3.00 3.00 19.75 
No, 2 Northern Foundry, Chicas ».00 5.00 19.00 
*Béessemer, Pittsburgh rt > D ee 5) 
*Basic, Pittsburgh BOD iD 1B.95 
No, 2X, Philadelphia 00 3.00 19.50 
*No. 2. Valley 00 300 18.50 
No. 2, Southern C it 10 19.90 17.40 
Basic, Eastern Pennsylvani 0.00 0.00 1975 
*Delivered Pittsburgh: f.ob. \ ‘ cents less 
STEEL SHAPES The to L rinse ( ‘ oo Ib ire for 
structural shapes <5 by i ad larger nd plates ', in um 
heavier. from jobbers’ warehouses at the cities named 
New Yor! Clevelaml—, Chicago 
One One One One 
Sept.15, Month Year Sept.15. Year Sept. 15, Year 
1917 Ago Ago 1917 Ago 1917 Ago 
Structural shapes $5.25 $5.95 $3.25 $5.00 S$38.°5 $5.00 $3.10 
Soft steel bars ».00 5.00 3.30 £50 3.30 $.50 3.10 
Soft steel bar shupe- 00 oo bey $50 3.25 4.50 3.10 
Plates, % to 1 in. thick.10.00 10.00 £50 7.00 +,00 900@10 3.50 
BAR IRON Prices pe 100 Ib, at the places named are as follows 
Sept. 15. 1917 One Year Aco 
Pitttsburgh. mill $4.75 $2.60 
Warehouse, New York 4.75 3.25 
Warehouse, Cleveland £.95 3.25 
Warehouse, Chicago #50 3.10 
ATEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the citie named 
2 New York Cleveland Chicago— 
uu . 
. 8 5 ’ > 
c= = a — — 
2-6 = ~ , 
-=T ~ e86 ofS fu ene £ efe 
| ~ = eS*% E%2% a £28 Se =o 
eA R= CAA OFS he OFS He OK 
*No. 728 black 8.00- 9.00 10.50 1050 3.65 9.00 3.40 10.00 3.35 
*No. "6 black 7.90- 8.90 10.40 10.40 3.55 SPO 3.30 890 3.25 
®*No. ’” and 24 black 7.85- 8.85 10.35 10.35 3.50 S885 3.25 9.85 3.20 
No. 18 and 20 black 7.80- 8.80 10.30 10.30 4.45 920 3.20 980 3.15 
No. 16 blue annealed &8.20- 9.°0 10.°0 1020 445 9.20 3.70 1020 3.60 
No. 14 blue annealed 8.10- 9.10 10.10 10.10 4.35 9.10 3.60 1010 3.50 
No. 12 blue annealed 8.05- 9.05 10.05 10.05 4.30 9.05 3.55 10.05 3.45 
No. 10 blue annealed 8.00- 9.00 10.00 10.00 4.°5 9.00 3.50 10.00 3.46 
*No. 28 galvanized.10.00-10.50 1°.00 1°.50 5.00 1095 4.70 11.50 4.75 
*No. 26 galvanized. 9.70-10.20 11.70 1°2.°0 4.70 19.45 4.40 11.20 4.45 
No. 274 galvanized 9.55-10.05 11.55 1205 4.55 10.30 4.°5 11.05 4.30 
*For corrugated sheets add ‘5+ 100 Ib 


COLD DRAWN STEEL 
1000 Ib. of a size 


requiring at least 


extras) the following discounts hold 


New York 
Cleveland 
Chicago 


SHAFTING 


(smaller quantities take the st: 


I 
I 
I 


Sept. 15. 1917 One Ve 


ist plus 250% List plu 
Ast plus 10% List plu 
ist plus 10% List 


From warehouse to consumers 


andard 


ar Ago 


s°%0” 


s 20% 


indard 
wo 

: Pr) 

> 


b in 


ir Ago 
00 
30 
0 


DRILL ROD—Discounts from list price are as follows at the 
places named 
Extra St: 
New York 35% 
Cleveland tor 
Chicago H« 
SWEDISH (NORWAY) IRON The iverage price per 100 1 
ton lots, is 
Sept. 15. 1917 One Ve 
New York $14.00 $6 
Cleveland 14.30 6 
Chicago 3.50 
In coils an advance of 50c. usually is charged 


Note—Stock very scarce generally 


WELDING MATERIAL 


per pound f.o.b. New York, in 100-Ib 


Welding Wire* 


‘4 }. te. “. vs 
No * and No 
= 
No. 12 
Fs No. 14 and 
No 18 
No. 20 


‘Very scarce 





* | 
10 | 
| 
' 21.00 @30.00 
! 
| 
| 


(SWEDISH) I 


lots 
*% by 
% by 
% by 
% by 
Me 
a 
* 


”) follows it 


es are 


imd over 


Cast-Iron Welding Rods« 


12 in. long 
19 in. long 
19 in long 
%1 in. long 


*Special Welding Wire 


eents 


MISCELLANEOUS STEEL—Tl« 


following quotations in cent 


per pound are from warehouse at the places named 

New York Cleveland 

Sept. 15, 1917 Sept. 15, 191 
rire +.00 ».00 
Toe cu >.70 550 
Openhearth prin te 7.050 8.25 


x stec 
Spring steel (crucible anal 


ysis) 8.00 11.25 


PIPE—The following discounts are for carload 'ots f.o.b. Pitts- 
burgh; basing card of May 1, 1917, 


ron pipe 


for steel pipe: 


BUTT WELD 


7 Sept. 19. 1917 


of July 2 for 


lack Galvanized 


Iron 
nehes B 
to 1! So ae 
.D 
L6H % 
to 4 28% 
to 6 28% 


BUTT WELD EXTRA STRONG VPLAIN ENDS 





to ly 3 


3% 


LAP WELD EXTRA STRONG PLAIN ENDS 


Steel 
Inches Black Galvanized I 
Mn % and *% $2 % 15% % wt 
ly $05 % 31% % 

LAP WEI 
= $2 % ee | BP : 
4 { “i 15% BI ty % hy 

#', 
%. 4 and % 38% Wis % \ 
re 3% BOs % 
% to lt, 17 % 3445 % 
» 10° 2814 % pe 
3% to 4 13°; 31's % 2 
4% to 6 42% 3014 % $1; 


On « 

«wf cs 
to 4 29% 
to 6 28% 


Note—National Tube Co. quotes on basing card dated Apr 
Stock discounts in cities named are as follows: 


—New York— 





HORUNOLDLNEDL ED ir nda 


Chicago 


$.50 


oo 
8.00 q@ 8.50 





Cleveland—, — Chicago — 


Gal- 


ra 7a 
Black vanized Black vanized Black vanized 


38.8 


% 24.R% 


42.8% LTR 


% to 3 in. steel butt welded 38% 23% 38% 25 % 
3' to 6 in. steel lap welded 18% List 23 39 

Malleable fittings, Class B and C, from New York stock sell at list 
price Cast iron, standard sizes, 15 and 5%. 








METALS 
MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots 
Sept. 15 One One Year 
1917 Month Ago Ago 
Copper electrolyti« "7.00? "R50 “9 00 
Tin. in 5-ton lots woo 63.75 3.00 
Lead 9.75 11.00 6.75 
Spelter B.D 4,75 R50 
oes ihe fo ist-quarter coppel 
ST. LOUIS 
Lead 90 10.75 OST NS 
Spelte 8.00 R25 50 
At the places named, the following prices in eents per pound prevail 
for 1 ton or more 
—New York——, Cleveland ~ Chicago—, 
’ * Tel | 
ot = a = t- 
en <= ©25 Dur =o 
oy-- 5 rae = © te co =<ow 
Dea : ° aia Ort De Cord 
Copper sheets, base 35.00 39.00 37.50 38.00 38.50 38.00 3840 
Copper wire (carload 
lots) ‘ 38.50 38.50 32.00 38.00 33.00 38.50 33.50 
Brass pipe base £3.00—45.00 43.00 16.50 16.00 45.00 44.00 45.00 
Brass sheets 10.00 10.00 14.50 37.00 42.00 39.50 39290 
Solder % and '% 
(ease lots) 39.25 SN925 M4821, 39.50 24.75 39.25 24.00 


Copper sheets quoted above hot rolled 16 oz.. cold ro 
heavier, add 1c.: polished takes le. per sq.ft. extra for 20-in. widths and 
Ye 


under: over 20 in 


BRASS RODS—The following quotations 


are for 


lled 1 


4 oz. and 


large lots, 


















mill, 100 Ib. and over, warehouse; 25°) to be added to mill prices 
for extras: 50°; to be added to warehouse price for extras: 
Sept. 15. 1917 One Vear Ago 
Mill $30.00 $4.00 
New York 35.00 $5.50 
Cleveland 4.00 38.00 
Chicago t7 00 7 O50 
ZINC SHEETS—The following prices in cents per pound prevail 
Carload lots f.o.b. mill 19.00 
——-In Casks———, Broken Lots—, 
Sept. 15 One Sept. 15 One 
1917 Year Ago 1917 Year Ago 
New York 71.00 17.00 21.50 18.00 
Cleveland "3.00 16.75 $3.25 17.50 
Chicago 22.50 17.00 23.50 18.00 i 
ANTIMONY Chinese and Japanese brands in cents per pour in 
ton lots. for spot delivery. duty paid 
Sept, 15, 1917 One Vear Ago 
New York 14.50 13.50 
Cleveland 16.50 3.00 
Chicago 16.00 moe 








HUUPONNETHY 
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‘ PLATFORM 
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TRIGGER GUARC TRIGGER MAGAZINE CATCH SPRING LEFT AND RiGeT 














SYNOPSIS—Owing to the fact that the Spring- 
field rifle, model 1903, cannot be produced in suffi- 
cient quantities, the Government has decided to adopt 
a modification of the English Enfield rifle, chambered 
for our regular cartridges. This article shows the 
rifle and its mechanism and also describes the action. 














HE rifle that is to be used by our troops abroad is a 

modification of the English Enfield rifle, model of 1914, 

adapted to use the United States standard caliber .30 
ammunition. The receiver and bolt are of 3) per cent. nickel 
steel and are somewhat larger than in the United States Spring- 
field. While differing in general design, they have the same 
functioning features of side ejection and rotating motion of | 
bolt in loading and extracting. 





The barrel, made of what is known as smokeless barrel steel | 
of practically the same specifications as for the United States | 
Springfield, is 2 in. longer than the Springfield barrel. The 
bayonet is 1.125 in. longer, and the assembled rifle with bayonet 
is 4.125 in. longer than the United States Springfield. The 
magazine is practically a duplicate of the United States Spring- | 
field and uses the same cartridge clip in loading, which carries 


me Ae PH IDGFE oe eee: 


five cartridges. 


























The rear sight is located on the top rear end of the receiver, 
increasing the sight radius 9.548 in. over that of the Spring- 
field, which has the rear sight located on top of the The bolt lever is shown projecting at the right. In 
breech end of the barrel. The location of the sight on operating the bolt, this lever is brought to a vertical 
the receiver brings it closer to the eye. position and pushed out or in. Cartridges placed in the 
Com magazine are pushed upward to the feeding mechanism 
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by means of the spring shown. The bolt moves back- 
ward and forward, as moved by the operator, and rotates 
in the well of the body. It carries either a cartridge 
from the magazine or one placed by hand in front of it 
into the chamber and supports the head of the cartridge 
when fired. The bolt plug unites the parts of the bolt 
mechanism, and its rotation with the bolt is prevented 
by lugs on its sides coming in contact with the body. 

The hook of the extractor engages in the groove of 
the cartridge case and retains the head of the latter in 
the countersink of the bolt until the case is ejected. The 
safety catch, when pushed forward, causes the mechan- 
ism to become inoperative. When drawn rearward, the 
end of the locking bolt enters a hole in the shank of the 
bolt lever and locks the bolt. At the same time the inner 
end of the spindle of the safety catch engages a cam 
cut in the cocking piece and draws the latter slightly 
to the rear, out of contact with the sear, and locks the 
striker. 

THE BOLT MECHANISM 


The bolt mechanism follows: To open 
the bolt, raise the handle until it comes in contact with 
the left side of the body and pull directly to the rear 
until the top locking lug on the bolt strikes the bolt 
stop. Raising the handle rotates the bolt and sepa- 
rates the locking lugs from their locking shoulders in 
the body, with which they are brought in close contact 
by the gas pressure. This rotation causes the cocking 
cam of the bolt to force the striker to the rear, drawing 
the point of the striker into the bolt, rotation of the 
cocking piece being prevented by the rib on its lower 
side projecting through the slot in the bolt plug into its 
groove in the body. As the bolt plug remains longi- 
tudinally stationary with reference to the bolt, this rear- 
ward motion of the striker starts the compression of 
the mainspring, since the rear end of the latter bears 
against the front end of the barrel of the bolt plug, and 
its front end against the collar near the front of the 
striker. When the bolt strikes the body, the locking 
lugs have been disengaged, the striker has been forced 
about | in. to the rear and the nose of the cocking piece 
catches in a notch at the terminus of the cam on the 
bolt. During the rotation of the bolt a rearward motion 
has been imparted to it by its extracting cam coming in 
contact with the extracting cam on the body, so that the 
cartridge will be started from the chamber. The bolt 
is then drawn directly rearward, the parts being re- 
tained in position by the nose of the cocking piece re- 
maining seated in the notch in the bolt. To close the 
bolt, push the handle forward until the extracting cam 
on the bolt bears against the extracting cam on the 
body. 


operates as 


EJECTION OF THE SHELL 


During the forward movement of the bolt the sear 
engages the cocking piece, the compression of the main- 
spring is completed and the nose of the cocking piece 
disengaged from the notch in the bolt, permitting the 
bolt handle to be turned down to the locked position. 
After firing, when the bolt is drawn rearward, the 
ejector is forced by its spring to the right, into the 
path of the cartridge, the rear end of which strikes 
the ejector and is ejected to the right from the body. 

It will be noticed that in this system of bolt mechan- 
ism the seating of the cartridge in the chamber and the 
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starting of the empty case from the chamber are en- 
tirely done by cams, the compression of the mainspring 
being accomplished partly by cams and partly by the 
pushing forward of the bolt. The arm may be cocked 
only by raising the bolt handle, pulling the bolt rear- 
ward and again closing, there being no knob on the 
cocking piece whereby it can be pulled back by hand. 

In firing, unless the bolt handle is turned fully down, 
the upward projecting stem on the front portion of the 
sear strikes the under side of the bolt and prevents 
pulling the sear out of engagement with the cocking 
piece. When the bolt handle is turned fully down, this 
stem enters a slot in the under side of the bolt, per- 
mitting the complete disengagement of the sear from the 
cocking piece. This prevents the possibility of a cart- 
ridge being fired, and causing injury to the user, be- 
fore the bolt is fully closed. 


CHARGING THE MAGAZINE 


The magazine may be charged either by cartridges 
held in a clip, or one at a time. To fill the magazine, 
the bolt is drawn fully to the rear, the cartridges are in- 
serted at the top and the bolt again closed, the top 
cartridge being pushed thereby out of the magazine 
and into the chamber. When the bolt is again drawn 
rearward, the second cartridge in the magazine rises 
in front of the bolt, and so on until the magazine is 
emptied. As the bolt is closed, the top cartridge is 
held up during its passage forward by the pressure of 
those below. The last one in the magazine is held up 
by the magazine platform, the rib of which directs it 
into the chamber. 

The magazine chamber is made wider than a single 
cartridge, but not wide enough for two, so that the 
cartridges lie in it staggered, three on one side and two 
on the other, when the magazine is full. There is no 
magazine cutoff on this arm; and in order to use it as a 
single loader when the magazine is full, it is necessary 
to place a cartridge in the chamber by hand and then 
depress the column of cartridges in the magazine with 
the thumb while the bolt is pushed forward over the 
head of the top cartridge. The arm can be readily 
used as a single loader with the magazine empty. In 
magazine fire, when the last cartridge has been fired and 
the bolt drawn fully back, the magazine platform rises 
and holds the bolt open to show that the magazine is 
empty. 


Locating Square Stock in the 
Miller Vise 


By E. PALMQUIST 


On page 604, Vol. 46, appears a description by A. E. 
Holaday of a way in which to locate square stock in a 
miller vise so as to have the corners in a vertical and 
horizontal position. To my mind, the making of the 
gage described was a waste of time, as an ordinary 
bevel protractor set at 135 deg. could have been em- 
ployed, and would have been just as quick and more 
accurate. There is also the chance of error embodied 
in the locating finger of Mr. Holaday’s gage. Notice the 
distance from the contact point with the work to the 
guide pins, where 0.001 in. play would surely land the 
job on the scrap pile. 
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AN sonic One of ELECIRIC MOTORS | 


By CW Star ke r 




















II. Forging Frame Rings, Motor Feet 
and Assembling These Parts 





SYNOPSIS —Jn the preceding article atten- 
tion was called to the variety of product in the 
manufacture of electric It is therefore 
essential to combine the designs in such a way 
that with a minimum of component parts, such 
as frames, bearings, punchings, etc., the large 
number of modifications demanded by the market 
may be obtained. Further, it is very desirable 
to adopt manufacturing processes that permit 
flexibility and at the same time allow production 
of the individual motor parts in large quantities. 


motors. 





N FRAME construction, it is an economic advantage 

to use the same methods and materials for motors 

of both the alternating-current and the direct- 
current types. Pressed and rolled steel have great 
possibilities from this point of view, and these mate- 
rials are now used on a large scale for motor frames, 
since it has been shown that openhearth steel has many 
advantages with regard to the operating characteristics 
of the motors. For direct-current motors, the frame 
is used as a flux-carrying medium, and hot-rolled steel 
has an advantage of approximately 100 per cent. 
greater magnetic permeability than cast iron, and about 
13 per cent. greater than cast steel. In addition, it 
has greater structural uniformity, which insures greater 
uniformity of operating characteristics, particularly of 
motor speed. It has greater mechanical strength, and 
it is free from blow-holes and hard spots, which means 
easier machining and no patching of defective places. 
Incidentally, this superior material permits a weight 
reduction in proportion to its magnetic qualities. Steel 
motor frames are shown in Fig. 19. 

Fig. 20 illustrates the rolling machines and furnace 
that have been especially designed for this process. 
This rolling of frames is a rather new and interesting 
process, but inasmuch as it has been described before in 
the American Machinist (Vol. 44, page 63, “Pressed 


Steel in Manufacture of Electric Motors’), mention will 
only be made of the fact that the rings are rolled hot and 
formed to perfect circles on this machine, which is 
operated by an electric motor. The piston rams shown 
in the photograph are operated by hydraulic pressure, 
their purpose being to form the ends of the slab and 
to hold the rings in position on the mandrel while being 
rolled. All handling of the slabs from the point where 
they enter the furnace, at the rear, to the point where 
the hot enters between the rolls is done auto- 
matically by compressed air. In regard to the flexi- 
bility referred to above, it will be noticed that any 
diameter, width or thickness within the limits of its 
capacity can be rolled on this machine by using certain 
standardized sizes of mandrels. 

In the case of alternating-current motors, where the 
frame does not serve as a flux-carrying member, but 
merely as a casing to support the primary punchings, 
the same process and material may be used to advant- 
age, as the great mechanical strength of the steel plate 
compared with cast iron is particularly desirable in 
these motors. For purposes of ventilation, openings 
are punched into the straight slab while it is cold. 
These frames with punched holes are shown in Fig. 
19. This punching is done on a 500-ton hydraulic 
press, four holes being punched at a time in plates 
from 1 to 1} in. thick. This process also has several 
advantages from a storekeeping and production stand- 
point, as a stock of slabs, Fig. 21, represents a much 
smaller investment than frame castings on which a 
considerable amount for foundry labor has been spent; 
and complete independence of foundries and outside con- 
cerns is secured, 

For reasons similar to the foregoing, steel plate has 
been very successfully employed for several years past 
in the manufacture of pressed-steel motor feet; and 
the idea of standardization and adaptability to quantity 
manufacture, combined with great mechanical strength, 
is here further developed. For these feet, steel plates 
up to } in. thick are formed on 1100-ton hydraulic 
presses, into the stiffest possible section. The shape 
of the pressed-steel foot as applied to the motor is 
shown in Fig. 22. For a detailed description of this 
manufacturing process, see the article in the American 
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ly. 1% ROLLED-STKEEL FRAME RINGS 














FIG. 22 BOTTOM VIEW OF PRESSED-STEEL MOTOR FOOT 








FIG, 20 MACHINE AND FURNACE FOR ROLLING MOTOR FRAMES PIG. 21 STORAGE OF STEEL SLABS 


Machinist, Vol. 44, page 63, in which also particular 
reference was made to the hydraulic riveting method 
employed. This method has proved extremely successful 
in securing between the motor foot and the frame ring 


a type of joint that can be relied upon in the most 
severe service for which electric motors are used, such 
as steel mills and street-car operation. Fig. 23 illus- 


trates the 100-ton hydraulic press used for this work. 





RIVETING FOOT TO FRAME FIG. 24. DRILLING 


MOTOR FEET FIG. 25. DRILLING HOLES IN FRAME RINGS 
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The drilling of motor feet and frame rings for re- 
ceiving rivets is done on high-speed drilling machines, 
shown in Figs. 24 and 25. All the drilling is of course 
done with jigs, so as to secure perfect interchange- 
ability of all parts. 

Referring again to the flexibility of the design and 
manufacturing methods, it is apparent that such motor 
feet may be used interchangeably between alternating- 
current and direct-current motors, or those of various 
characteristics such as single phase, polyphase, etc., 
and that vertical motors are readily obtained by omit- 
ting the feet, or that inclosed motors may be made 
by omitting the piercing of the vent holes in the frame. 

Certain standards have been adopted for width of 
frames. These vary, for example, for alternating- 
current motors in steps of 2 in. for widths of from 8 
to 16 in. The different widths are used according to 
the motor characteristics to be obtained. 


Hardening Formed High-Speed Cutters 


BY WILLIAM S. HuDSON 


In your columns I recently noticed letters referring 
to the hardening of high-speed steels. The method 
advocated was to pack the tool in powdered charcoal and 
heat to varying degrees, not specifically stated. 

Some time ago | had cause to experiment along these 
lines and found that the results were not altogether 
satisfactory. Tools were packed in charcoal in a cast- 
iron tube, placed in a gas furnace and heated from 
cold. 

temperatures over 1900 deg. F. were found to fuse 
the on‘side of the tool, completely ruining its form. 
Temperavures of 1750 to 1800 deg. F. produced a satis- 
factory surface hardness, but after the surface had been 
ground away the tool was not hard enough to give good 
results. This effect | attributed to overcarbonization 
of the steel. This also would account for the tendency 
of the cutters to crack when left too long in the furnace. 

I found that by extremely careful] heating according 
to steel makers’ specifications, with special regard to 
the condition of the atmosphere in the furnace, it was 
possible to obtain a fairly high degree of hardness in 
a furnace kept at 2100 deg. F., without damaging the 
surface of the tool. I did not, however, have an oppor- 
tunity of testing the actual performance of the cutter 
in use. 

I have also tried a powder (called “HeTzy” and sup- 
plied by the Bennett Metal Treating Co., Elmwood, 
Conn.), that I understand has been used with success 
by makers of high-speed steel cutters. The cutter to be 
hardened is packed in this powder and thoroughly heated 
at a temperature of from 1700 to 1750 deg. F., then 
quenched in oil; small pieces may simply be allowed to 
cool off in the air. I tried regular lathe tools hardened 
in this way and found that on cast iron and bronze 
good results were cbtained, but the tool failed when 
cutting tough alloy steels. 

There appears to be some doubt as to whether high- 
speed steel can be hardened successfully at low tem- 
peratures, when packed in charcoal or similar powders, 
and claims to success should be accepted only after 
tests have been made of the cutting powers of tools 


so hardened against tests junder similar conditions 
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of tools hardened by the high-temperature method 
However, as any such method would result in consider- 
able economy in manufacture of high-speed steel cut 
ters, it should be of value if those who have 
made tests along these lines would publish the results 
Personally, I believe that 
bv roughing the cutter as nearly as practicable to its 
desired form, hardening as recommended by steel mak- 


ers, and then obtaining the exact size and form by grind 


great 


best results can be obtained 


ing, provided, of course, that it is possible to produce 
the desired form in this way. 


Cleaning Railroad Rails 


By C. L. EDHOLM 


Rigging up a steam pipe so as to conduct a jet of 
live steam to a point where it would do the most good, 
California railroad 
millions of 


solved the problem of clearing a 
right-of-way that had been invaded 
caterpillars. 

The horde of pests had taken possession of the lumber 
camps and tracks, and in fact the whole country about 
the McCloud River Ry., and were not only a nuisance 
but a serious danger to traflic. The steel rails afforded 
a convenient promenade for the that the 
tracks were alive with countless thousinds of soft creep- 
ing things, and the resuit was that when a train passed 


by 


insects, so 














LILROAD RAILS 


CLEANING R 


the rails became so slimy that no traction was made. On 
a grade the brakes refused to hold, and the trains wer 
as hard to manage as a skidding automobile. 

Various methods were tried, such as placing chemicals 
on the right-of-way, sprinkling sand on the tracks, and 
even brushing away the pests with brooms, but all these 
schemes were ineffective against the overwhelming num- 
ber of caterpillars. Trenching the right-of-way was 
proposed, and only the prvhibitive cost of digging miles 
of ditches stood in the way of this drastic measure. 
Finally Master Mechanic John Kennedy hit upon the 
solution of the problem. From the boilers of the loco- 
motive he conducted a pair of tubes that extended in 
front of the cowcatcher and a couple of inches above the 
rails. From these a powerful jet of live steam was 
emitted, and the so great that the cater- 
pillars were blown off the track The heat killed them, 
but without crushing the soft bodies. The tracks were 
left perfectly clean, while the bodies of the invading 
horde were piled up alongside in drifts. 


force was 
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From a Small-Shop Notebook 


By J. A. LUCAS 
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A BENCH CRANE 
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PIPE GRIPS 














AS A TOOL TRAY 








A NUMBER OF HANDY SHOP KINWS 
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AS A STRA/GHTENING F. 























AS A V/ISE 





RIVING BUSHING. 











A HANDY RIG FOR THE WORK BENCH 
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Letter from Jack to Bill—Inheriting 

the Fighting Spirit 

Deer Bill—What wood you advize me about inlistin 
for a soljer? Ile tell you why I ast you, you no Ime of 
fitein blood. One of my annsesters witch was of royl 
fammily was kild at the batl of the Boin and thats 
why weer so poore, because he was kild moast too yeers 
befoar his oldest son was borne witch was my annsister 
too and in them too yeers moast all the proppity was 
stoal off his wife she was my annsister too Bill. Do 
you beleve me? 

Then my oan grandad he fot into the Siv] War and 
maid moast 15 hunderd $ in bowntis, and he had a 
penshun but wen he tryed to git too moar penshuns 
witch he’d well urned, him survin under three naims, 
the graspin plewtocrattic guvment maid a fuss and he 
moovd to Cannerdy, but Ive his fitein spirrit in me 
just the saim. 

Well Bill in one of the big shops in this berg thay 
has what thay calls a sosher! survis department and the 
men beside havin to tell how mutch thay has in the 
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bank and wether thay drinks beer is foarced to atend 
upp lift meatings and leckshers and | went to one with 
a guy I chums with and it was all about fitein to upp- 
hoald dimocrasy and you no | allwers voats that tikkit 
Bill. I gut all rort up and I fellt like I ort to inlist 
to hellp put down the hoe hen zollurns, I dont ritely 
no just what thay be but think by the naim a agger- 
cultyurall implurmint trust or peraps poaltry and Ive 
no yuse for trust witch cut down the sallerys of hard 
wurkin men have you Bill? 

But wen I gut hoam and thort it oaver I sez to myself 
what rite have I to deprive Uncle Sam of the survissis 
of a skild mecannik and aint mecanniks full as nessry 
as soljers? Then if I inlist mitent some man have to 
leev the seat of war to taik my job and he'd be a moar 
experunsed waryer than wat I be so the country woodent 
gane but mite loose by the chanje. So I think Bill Ide 


beter stik to my job till I go to that plaice you no 
Bill in Misshergun and then how long wil it taik me to 
saiv enuf of my 5$ a day (or moar) to by a librty bond 
and so hellp a lot beside gittin fare intrust, but if you 
think I ort to fite them hoe hen zollurns tel me so Billi 
and Ile think it oaver agen. 
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Well Bill my lurnin to be a plainur speshlist is all- 
moast dun and today the bos ast me to run a laith a 
little to hellp on a rush orrder. He sed to maik the 
strate part of all the peeces and then set the laith oaver 
and do all the tayper ends. Wen I come to the taypers 
I found the blaimd laith was fasnd to the flore with 
lagg scroos, and one of the laith speshlists told me to 
git a strugling bar from the toole crib and the crib guy 
laffed and sed what you need is tayper oil and youre 
lucky if you dont git find for not having a sqwurt can 
of it in your kitt, but peraps as youre not the reglar 
laithman the bos wunt fine you. Do you no Bill what 
that kind of oil is and how mutch it costs, for after 
Ime a plainur speshlist Ime thinkin of lurnin eether 
laiths or ottermattics. It must be fun to set and wotch 
the ottermattic do all the work. Ime tired Bill so no 
moar now from 

JACK. 

P S—Bill a guy told me tayper oil is maid from eels 
hind leggs and I bashed him and we micksd it for a 
few minnits. Thats why Ime so tyred. 


Improved Half-Round Taper Reamer 
By E. E. KEELER 

Having a hurry job for a taper reamer and no fluted 

reamer of the size required, | concluded to try the old 

time-honored half-round, but before I started to cut it 

down to the center line I commenced to think and 

reason if there was not some better way than cutting 
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THE HALF-ROUND TAPER REAMER 


the metal away to the center line, which renders this tool 
so casily breakable. 

Instead of reducing to the center line, after carefully 
drawing two center lines, I only cut slightly over one- 
quarter, as shown at A. I then carefully backed off 
the one-quarter portion B at the back of the reamer. | 
then hardened and ground it on a small wheel to give 
a slightly concaved cut, stoned it, and was surprised to 
see the result. It is a fast-cutting tool and the only 
requisite is to keep the concaved cutting edge sharp. 


Concrete Mix for Foundry Floors 


“We wish to put a gangway 
floor in our iron and brass foundries. It will get hard 
service in trucking castings to the storehouse. Wood 
blocks we believe to be out of the question on account 
of their inflammability. Concrete would dust and get 
rough on top, we are afraid. We are wondering whether 
concrete mixed with quite a large percentage of cast- 
iron chips would make a good hard floor that would 
stand. We put cast-iron chips out in our yard as an 
experiment last fall, and it is now as solid as iron. Of 
course, this path has no trucking of any kind on it, but 
it contains no cement, simply iron chips that have 
rusted into a solid mass. We will be glad to hear of 
anv practical suggestions along this line.” 


A correspondent writes: 
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Pattern Match Plates 


By J. V. HUNTER 





SYNOPSIS —Numerous examples of pattern 
match-plate work are shown and discussed from 
a practical standpoint, and this article will be 
interesting to all those who have to do with pat- 
terns or castings capable of being adapted to 
match plates. 





HERE has recently been considerable discussion 

in these columns, in short letters, about pattern 

match plates; but perhaps a little can be added, 
because no one who has written on the subject seems 
to be producing the plates in quite the same manner 
that we are, or else I cannot associate their descrip- 
tions with the particular points that I have in mind. I 
wish to call attention to the way of producing the most 
serviceable plates at the minimum cost. 

The simplest match board is naturally one made of 
wood, to which the pattern is attached on one side only; 
but even this board must be made with due care, to be 
of the same thickness all over. Otherwise, the castings 
either will be distorted by being too thick on one side 
or will perhaps show fins at points where the thicker 
portions of the board have prevented the sand of the 
cope from joining the sand of the drag. So far as the 
board itself is concerned, it may be considered as ideal 
for mounting split-wood or metal patterns with straight 
partings. Wood patterns may be readily glued to its 
surface, and alterations, if necessary, can be readily 
made. Metal patterns can be fastened on with screws 
or bolted together through the wood board, when lined 
up properly as has been described in previous articles. 
Often, small alterations to these metal patterns can be 
made by attaching small wood pieces directly to the 
board itself, where otherwise much time would be con- 
sumed if metal pieces had to be soldered to all of the 
patterns. 

Wood patterns and wood boards have the disadvan- 
tage of lack of permanence, because of the softness and 
lack of resistance to wear. They are easily damaged by 
much handling in the foundry, so are not economical 
where the production of a part will be long continued. 

The majority of our manufacturing shops, however, 
send into their foundries hundreds of small wood pat- 
terns from which they will need a few hundred cast- 
ings per month for their standard manufacturing opera- 
tions. Such patterns frequently receive scant atten- 
tion toward aiding productive efficiency, because at the 
most they are only considered the work of a day or 
two’s run for a snap molder. If these patterns have 
crooked partings, a good oil sand match is often made 
up and preserved with the pattern; but more frequently 
the patterns are split with a straight parting and would 
be very suitable for mounting on a wood squeezer match 
board right from the start. 

Those are the cases where the wood board is the 
greatest element for economy. To meet such demands, 
from time to time when the work in the pattern shop 
is a little slack, we have a workman make a stock of 
half a dozen of a few of our standard sizes of snap 


flask boards, so as to have them on hand for expediting 
the work when things are more rushed. Such boards, 
for material, labor and overhead, probably cost in the 
neighborhood of 60c. apiece. They are more simpl) 
made for work that will not demand the greatest ac- 
curacy than for work that is more particular. For the 
former a board with mitered ends is sufficient, while 
for the latter it is better practice to make up a three- 
ply veneer board to avoid the danger of warping, should 
the shellac wear thin and permit the board to soak up 
moisture. 
MOUNTING THE PATTERNS 

Care about many of the little things must be taken 
for properly mounting a pattern on a wooden board, or 
else it will be more of a bother to the molder than an 
aid. Notice in the diagram, Fig. 1. which shows a sec- 
tion through a pattern and match board, that at A there 
is apparently some glue lacking, or else the pattern was 
not pressed firmly to the board, while at B a small chip 
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FIG. 3 
FIGS. 1 TO 6 ENAMPLES OF MATCII-PLATE WORKS 
is broken off. Both of these defects were overlooked 
by the patternmaker when he mounted this pattern on 
the board. They should have been filled with wax and 
covered with a good coat of shellac at that time. Both 
defects will cause the sand to stick to the board at that 
point when the molder draws his pattern after squeez- 
ing, and they will give a rough or dirty mold. After 
mounting a pattern on a board, a much smoother job 
can be obtained by the foundry if the patternmaker 
will put a tiny fillet of wax all around the edge of the 
pattern at the joint with the board, similar to the one 
shown for the cast pattern plate in Fig. 2 at the points 
A. This fillet, which should not be of more than _',-in. 
radius, will do much toward insuring a cleaner lift of 
the pattern and will help to avoid a crushing or break- 
ing of the edge of the mold when closing, and so aid in 
producing cleaner castings. 
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When wood patterns are simple and easily produced, 
enough should be made to fill the flask. If they are split 
patterns, they can be lined up on the two sides of the 
board in the manner described by previous writers on 
this subject. For these small patterns it is not the 
uncommon practice of many shops to make up gates of 
these right from the start, containing on each from 
two to ten or more of these small parts so joined to- 
gether that the molder raps and draws all from the mold 
at one time. These gates are usually cast from brass 
or other soft metal. After being filed to a finish, they 
are attached to the patterns by small screws or similar 
fastenings. Observation will show that in the majority 
of cases it requires no more time for an experienced 
man to mount such a set of patterns to a board, if they 
are of a type that lends itself to this class of work. So 
doing will materially expedite the work in the foundry; 
and it has another advantage—these patterns are less 
subject to damage, particularly that very common form 
of breakage that separates one or more of the patterns 
from the gate, to the loss of everyone concerned. 

Both types of pattern match plates, those made by 
mounting patterns on a suitable board, and the other 
type known as the cast match plate, should never be 
turned over to the foundry without providing them with 
a gate stick attached to the plate, so that the molder 
will not have the unnecessary work of cutting a gate 
after drawing his pattern. Such gates are doubly eco- 
nomical; yet often they are not provided, as they should 
be. Their economy lies, first, in the saving of the 
molder’s time; secondly, they provide a uniform light- 
weight gate of just the proper size for running the cast- 
ing, so there are no such occurrences as too light a gate 
and a spoiled casting, or too heavy gates and metal loss 
in the overweights of these gates. 


METAL MOUNTINGS 


Although in the previous paragraphs all reference 
has been made to mounting patterns on wooden boards, 
the work is very similar when metal plates are used to 
displace the wood for mounting split patterns. To a 
great extent the work is similarly conducted; but such 
a plated pattern must not be confused with a cast metal 
plate, which will be taken up later. 

There are four common metal plates used for this 
pattern mounting—rolled sheet, cast aluminum 
plate with machined finish, black sheet steel and tinned 
or galvanized sheet steel. There are some advantages 
claimed for each, although for the aluminum plate 
very little can be advocated, except that it is light. 
This feature is offset by its softness and the fact that 
it is so easily bent that such plates must be used in 
much greater thicknesses. 

Many platemakers prefer to use brass plates, which 
have the advantage of not rusting. After the metal 
patterns have been pinned to the two sides, carefully 
lined up in the manner that others have described, then 
they may be sweated or soldered to the plate and thus 
insure a tight smooth joint throughout. 

The galvanized sheet-steel plates will prove nearly as 
suitable for mounting the metal patterns as the brass 
plate. They are rustproof and are quite readily sol- 


brass 


dered, while they are cheaper at the present time, due 
to the excessively high price of bra 
can be used for cheap mounts. Ii 


Black sheet steel 


has the advantage 
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over wood of being much thinner in proportion, so the 
two halves of the flask are closer together when molding, 
giving less opportunity for pin shifts. The mounting 
operations on black sheet should be conducted much the 
same as with wood boards. The joints of the pattern with 
the plate should be waxed to a small fillet, and before 
sending to the foundry the whole should be given a 
good coat of shellac. 


THE CAST MATCH PLATE 


As soon as the field of patterns requiring crooked 
partings is entered, then the cast match plate comes 
into its own and is the only type that can be successful. 
Please notice the parting shown in Fig. 3, which is a 
section through a plate, in which the plate itself is in 
section lines. Can you imagine building up a wooden 
match plate to obtain such a parting and have it the 
same thickness throughout, so that there will be no 
“crushes” or fins left when molding? By an expendi- 
ture of infinite time, care and patience, it might be 
possible, but it could not be done commercially. Still, 
I know of a high-priced patternmaker foreman, with 
no experience or knowledge of the cast plate, who actual- 
ly started out on an order to produce a plate, by begin- 
ning to build it of wood, intending to make a casting 
of the wood plate and then finish it up in the shop like 
any metal pattern. Fortunately, he was shown how 
before much labor was lost. 

The making of a successful cast plate depends large- 
ly upon the skill of the molder who is selected to do 
the work. The prime essential is to make the first sand 
match to hold the pattern in a manner to present the 
best and greatest possible straight vertical draft in 
both cope and drag. 

The importance of a vertical draft in the drag is 
dwelt upon, because frequently a molder will so posi- 
tion his pattern to obtain a greater draft in the cope, 
which must be drawn vertically, because guided by the 
flask pins, but will at the same time have his pattern 
in such a position that it must be drawn from the drag 
at a slant from the vertical. So doing will show skill 
on the part of a molder working with single patterns, 
but is absolutely impossible with a plate, for the plate 
is likewise guided by the pins and must be drawn 
vertically. 

A pattern that, from the start, one expects to plate 
should be made with double shrinkage, or in some cases 
with triple shrinkage allowance, in order that as many 
metal patterns can be cast from it as it is possible to 
place in the size of snap flask that is to be used. 

POSITIONING THE PATTERNS 

Careful positioning of the small patterns, or master 
patterns, required in making up a plate, to obtain the 
maximum number in the flask, may add from 10 to 20 
per cent. to the output of the molder, when the plate 
goes into foundry service, without any additional effort 
on his part. The patterns should be kept as close to- 
gether as possible without danger of the metal break- 
ing through the mold, but should be sufficiently spaced 
to permit ready removal from the gate. A short gate 
will run more castings and give less loss to the foundry 
for remelting the gate scrap. 

The writer has visited a malleable foundry where the 
costs and selling prices are figured so closely that the 









































Se 


September 27, 1917 AMERICAN 
management counts on adding to its profits, over what 
another foundry would make, by putting the least possi- 
ble metal into the gates. In this way, furnace and iron 
losses for remelting this metal are reduced. 

For a plate to contain six patterns, starting from the 
original master wood pattern, six metal patterns are 
cast, not five, to insure that they shall all shrink to the 
same uniform size. These need not receive a high de- 
gree of finish. It is sufficient simply to polish off the 
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FIG. & 
FIGS. 7 AND 8 MATCH-PLATE WORKW; 


rough spots and check for size. The molder wil! use 
great care in removing these from the sand the one 
time that they are used; and there is little danger of 
“tearing up” the mold, as would occur in daily molding 
practice. 

When it can be obtained, use an iron flask for casting 
the pattern plates, one with smooth planed joints that 
fit together perfectly. Inside, it should measure not 
less than 4 in. longer and wider than the outside dimen- 
sions of the planned plate. This leaves 2 in. of sand all 
around the edge to prevent a “run-out” when pouring. 
Room to place the pouring gates and risers can usually 
be found where more room occurs at the corners not 
occupied by handles of the plate (mentioned later) ; and 
there is no harm in using a much larger flask, although 
it is just that much harder to handle. 

A flask for this purpose must have long true pins; 
and it is very important that the bars of the cope be 
firm and stiff, and better still if there be some narrow 
bars in the drag, such as will not interfere with the 
placing of the patterns. The bars can either be cast 
integral with the flask or be bolted to it, but under no 
circumstances must they spring a particle. 

The trouble with wood flasks for this purpose is in 
keeping them from springing, and particularly the bars, 
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which if a trifle loose will give under the great pres- 
sure of the wide plate area when it is filled with molten 
metal. The result is a swollen or distorted plate of un- 
equal thicknesses, which will give imperfect molds. 

To fit standard snap flasks, a plate must be in a per 
fectly true plane in respect only to those edges which 
will come between the sides of the snap flask. There 
fore, when working with split patterns, have a true 
smooth board for a parting board on which to place 
the patterns. For patterns with crooked partings, a 
molder usually makes up a temporary sand match in 
the cope, which is shaken out after the permanent drag 
has been rammed up and rolled over. 

To insure that the drag so prepared shall have a true 
plane surface where the plate will come in contact with 
the sides of the snap flask, after the drag is prepared, 
as above, we always take a half of the “snap” and press 
it lightly upon the finished surface of the drag, before 
proceeding to ram up the cope. This serves two pur 
poses: It gives an outline for the size of laying out 
the plate; also, it shows whether all of the crooked 
parting has been confined to the inside of the flask. 
Should this not be so, any hollow or raised portions of 
the parting surface, as shown by this light imprint, are 
filled in or built up, as the case may require, to a true 
plane on this outer edge; then the rest of the irregular 
parting is built up to as near a regular slope to this 
edge as can be. 

The flask imprint shows the size of the plate. Now 
ram up a regular cope on top of the drag, providing for 
the necessary gates and risers for running the plate, 
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FiG. 10 
FIGS. 9 AND 10. TWO PROBLEMS AND THEIR SOL 
outside of its outline, which has been indicated. The 


cope is then lifted off. 

Next, cut a main gate with side gates to each indi 
vidual pattern, just as for a standard mold. This pro 
vides a gate cast right on the plate itself, so that in use 
it will never be necessary for the molder to cut one. 
For the main gate, it is often simpler to furnish a little 
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wood pattern to be rammed into the drag at the start, 
since this will produce a smoother, straighter gate than 
can be cut by hand. 

For the standard plate, which may be about | in. 
thickness, provide several small straight strips of pine, 
and the length and width on the plate re- 
These strips are placed on the 
edges in line with the 
is 


in 


| x 14 in., 
spectively in length. 
drag parting with their outer 

slight imprint earlier made by the snap. In Fig. 7 
shown a section through the mold as it would be with 
the cope held above the drag to complete the view. The 
dark section X represents the small wood strips. These 
strips really act simply as a guide to give an accurate 
height, and outside of them, exactly with their 
tops, is built up the section of sand Y, completely follow- 
ing the outline of the future cast plate. 


level, 


MOLD READY TO CLOSE 

In Fig. 11 is reproduced a photograph of such a mold 
prepared for casting a plate. It shows how additional 
strips of wood of the same thickness are placed on the 
edges of the iron flask to aid in leveling the built-in 
sand strip, also to help prevent a run-out; and lastly. 
when left here when the mold is closed, they serve 
carry the weight of the cope and prevent it from crush 
ing down closer on any one corner. However, whe: 
ramming the cope has forced the parting below the levei 
of the edge of the flask, these outer strips cannot 
be used. 

In this illustrat. » also may be seen in the outline of 
the plate impression, which has been formed, the ex- 
tensions readily shown on the two ends. These forr 
the little flat handles by which it is lifted from the me.d 
when in service. These handles appear in more detail 
in Fig. 6, which shows that a triangular hole has been 
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FIG. 11 THE FINISHED 


cut through to fit over a flask pin (these holes must be 
cut after the plate is cast). Also, to facilitate a straight 
lift, a small cast ear has been bolted to the plate, 
that the pin itself will act as a guide and avoid twisting. 

The mold of Fig. 11, which is just ready to close, 
has been given a light surface drying by means of an 
oil-flame torch. The holes for the gates and risers, for 
feeding up the cast plate, show through the surface of 
the cope. After casting and removing the gates, the 
plate from this mold appears as in Fig. 12. This is 
before any finish work is done in the pattern shop, and 
shows what a clean smooth casting may be obtained by 


SO 
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the use of a good sand and proper finishing of the mold 
surface. The pattern is for a passenger-car door handle, 
and the parting is a most irregular and raised one, to 
conform with the shape of the handle, as will be noticed. 
It will also be seen that the nature of the parting made 


it necessary to put the cast-on gate farther away from 
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FIG 12 PLATE CASTING TAKEN FROM THE MOLD 
patterns than is usually the case, to avoid the irregu- 

v depression <t' the end of each handle. 

In earlier paragraphs mention has been made of cut- 
ting the gate and building up the sand strips on the 
cutside of the mold. After these have been completed 
:nd all loose sand has been blown away, the patterns 
are swabbed and carefully drawn. Any damage is then 
repaired; and lastly, by a very light swabbing with 
water along the edges of the pattern impressions, 
»v slight pressure of the finger, these edges are made 
slightly rounded, which forms the fillet at A, Fig. 2. 
In addition to such service to the molder as previously 
mentioned, this tiny fillet aids in the prevention of 
slight back-drafts and shrinkage cracks, as might occur 
at this point when the metal shrinks. 

The importance of using a stout flask with firm bars 
has been dwelt upon previously. When there has been 
any give in the cope or drag, at the time of casting the 
plate, the result is like that illustrated diagrammatical- 
lv and exaggerated somewhat in detail in Fig. 9 at A. 
Here the pressure has swollen the plate thicker; and 
at R is shown the condition of the casting, which has 
wide fins at the parting line, because the increased, or 
swollen, thickness of the plate at this point, more than 
its thickness at the outer edges, prevents the sand from 
coming together at this point when the mold is closed. 
Sometimes, due to too soft ramming, such a condition 
is local on only part of the plate. Either case can be 
remedied at C, where a shallow groove has been 
scraped around the pattern at the parting to bring the 
thickness of the plate at that point equal to, or the 
veriest trifle under, the thickness of the rest of the 
plate, so that the sand, when the mold is closed, will 
come together firmly and pinch off any tendency toward 
forming fins. 

Success in getting a plate that will draw clean from 
the mold requires some thought and skill in the prepa- 
ration of the parting, since some conditions that might 
work fairly well when molding with plain patterns are 
not so suitable for more expeditious work. Such a con- 
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dition is illustrated in Fig. 4; it is a very prevalent 
source of complaint against some plates. In this illus- 
tration the dotted line indicates the manner in which 
the parting for the plate should not be made originally, 
although it is the one that the average molder will 
habitually form when cutting the sand surface down to 
the parting line. Its fault is that the sand extends down 
to a thin sharp corner, with a tendency to crowd itself 
in more tightly, and not sufficient body of sand down 
toward the point to make a bond of enough strength to 
always get a clean lift. In hand molding for such a 
sharp point, the molder will probably set in a nail or 
two for an aid to the lift, but such practice consumes 
too much time for rapid machine molding. 

In this case the proper parting line is shown by the 
solid lines for the plate that have been section-lined. 
The parting has been brought down on a nicely rounding 
curve, which gives a broad point at the bottom. If such 
a “belly” is not too deep, no trouble should ever be ex- 
perienced in getting a clean lift of the cope or pattern. 


OTHER EXAMPLES 


Other patterns may necessitate a parting that would 
make impossible the use of a cast plate. One that very 
closely approaches a condition of this kind is shown in 
Fig. 5, wherein it is seen that an offset of the pattern 
very nearly approaches the vertical with respect to the 
main parting. Although in casting the plate the mold 
halves were separated the regular distance, still at the 
point marked V this distance is measured on the 
vertical as well, while the thickness of the plate at this 
point is practically a horizontal measurement and in 
this case almost ni/. A parting line of this kind, which 
approaches the vertical, will reach a limiting angle be- 
yond which it will be impractical to go, because the plate 
will become so thin at that point as to be unserviceable. 
The only way to handle such a case would be to incline 
the patterns and part down to the ends so that the arms 
M and N would be respectively above or below the main 
horizontal plane. 

If the patterns are bulky, in connection with the wide 
area of the thir cast plate they are bound to produce 
shrinkage vari‘ ions that will cause trouble and im- 
perfections, be. ides adding materially to the weight 
that must be handled many hundred times daily by the 
molder. To avoid having any heavy sections in a plate, 
it is advisable to insert some sort of core to remove all 
unnecessary metal; at the same time the core must be 
so placed that it may be vented and, after pouring the 
casting, removed from the plate. 


SECURING CORES 


In Fig. 8 are illustrated two very satisfactory 
methods of securing cores to serve this purpose. It is 
rarely necessary to call upon the patternmaker to con- 
struct a core box for such a core, because almost any 
foundry can find something among the stock cores that 
will be suitable after a little filing; or at least will have 
a box on hand that can be rammed up with a core for 
this service, placing the vents in the proper relation to 
the point where it will be possible to take them off. At 
A in this illustration all the core has been filed away 
except a very small piece at each end, through which 
the vent openings V extend to the outer sand. This core 


is supported and held in position by the chaplets. 
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A somewhat differently shaped core has been used at 
B. By this means the core can be more easily set in 
position before closing the mold; also, fewer chaplets 
are used, as the core helps to support itself, and the 
opening left by the core is more accessible for closing. 

Cast pattern match plates are rarely made of other 
materials than white-metal and aluminum. When made 
of the former, there is never any difficulty in soldering 
to fill any little depressions or to plug up the holes. 
Solder itself closely approximates the composition of 
white-metal for patterns. 


USE OF ALUMINUM PLATES 


However, with aluminum the matter is entirely dif- 
ferent. This metal is commonly used for many plates 
because of its lightness, but I have yet to find the solder 
and flux that will be really satisfactory for closing 
holes and depressions when applied to nothing but the 
aluminum. 

The methods of taking care of this problem with an 
aluminum pattern are shown in Fig. 10. Here at the 
point A the simplest and best hole plug is obtained by 
drilling and tapping, then screwing in a short aluminum 
plug and filing the top smocth. An oblong hole at B has 
had a plug filed to fit, which is held in place by the flat- 
head bolt and large washer inside, as shown. 

Sometimes a hole can be more quickly plugged by 
driving through a small wood block, as at C. This can 
be secured in place by drilling small holes in from the 
side and driving through a few nails. When the hole 
occurs in the center of a small lug or boss, as at D, the 
simplest method will be to dress down the top a little, 
then file a thin brass plate to fit for a cap, drill through 
both and drive in some small brads for pins. These 
brads should be driven at different angles from one an- 
other; so placed, they will act as a dovetailed joint. 

As previously mentioned, aluminum cannot be sol- 
dered successfully for plate service, because the intense 
jarring action of the modern foundry vibrator will 
quickly shake it loose. When we have a lug, as at 2, 
that has shrunk down on top and left a small depression 
that must be filled, we again drill a lot of small holes 
at this point at different angles, to obtain an anchor- 
age. Into these holes brass pins are driven; and as 
brass can be readily soldered with half and half solder, 
a secure joint can be obtained by building up about the 
small stub ends of the brass pins that project from the 
aluminum. 

Often it is desirable to make up plates from standard 
patterns which are already in service and upon which 
no extra allowance for another shrinkage has been pro- 
Frequently, a small degree of shrinkage will not 
matter in such a case. Then the following white-metal 
alloy mixture will be satisfactory: 
antimony, 10 per cent.; zinc, 20 per cent.; lead, 5 per 


vided. 
Tin, 65 per cent.; 


cent. 

In cases where it is desired to eliminate every degree 
of shrinkage possible, 5 per bismuth 
added to this alloy, displacing an equal amount of an- 
timony. Bismuth has the peculiar property of expand- 
ing when it solidifies, so that it will to a great extent 
make up for the shrinkage of the other component parts 
of this alloy. 

When a plate is to be cast from aluminum, almost 
any one of its common commercial alloys will be satis 


cent. of can be 
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factory, although a stiff one should be selected, as pure 
aluminum makes a soft casting that is rather subject to 
damage from bending or bruising. Where pure alumi- 
num has been furnished the foundry, it can be alloyed 
with from 4 to 8 per cent. of copper or with a rich 
alloy mixture in which copper and zine are mixed in 
such proportions that when added to the aluminum the 
final alloy will contain about 2 per cent. of copper and 
10 per cent. of zinc. 

One great factor in properly finishing a cast metal 
plate is to keep the patternmaker from doing any un- 
necessary polishing or filing on the plate itself. The 
sand will not naturally stick to a plate, because that 
parting is a flat one and will not ordinarily have any 
draft to necessitate a clean draw from the sand. Con- 
sequently, time spent upon it is wasted and, moreover, 
is apt to make the plate thin in spots, so that there will 
sand crushes when the mold Sufficient 
finish can usually be put upon the plate by rubbing it 
somewhat with sand or emery cloth. 

The finish of the patterns that have been cast upon 
the plate is a different matter. Like all good metal 
patterns, they should be filed or polished to a good 
finish, due care being observed that more metal is not 
removed from one side of the plate than from the other, 
or it will show in a badly matched parting when the 
casting comes from the sand. The true measure of the 
skill of a metal-plate maker will be indicated by the 
condition of the plate he sends to the foundry and its 
degree of freedom from back-drafts. 


be is closed. 
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Power Device for “Spotting-In” Parts 
By H. B. 

When scraping in heavy parts of machine tools or 
bearings, it is often unhandy to keep a gang of helpers 
to aid a skilled mechanic to move the parts while 
“spotting” the work for scraping. In many places 
conditions are such that no special devices can be used 
for doing this work, but in shops producing large quan- 


McDERMID 


tities of similar pieces such apparatus can sometimes 
readily be designed, or some stock device be placed 
upon this special job, with the result that only the 
skilled mechanic is needed upon the work, leaving the 
helpers free for other duties. 

Such a device was recently seen by the writer in 
the shops of the Blanchard Machine Co., Cambridge, 
Mass. The head of this company’s heavy, high-powered 
vertical surface grinder carries an electric motor built 
upon the shaft that drives the grinding wheel, making 
a compact and neat design, but requiring close, accu- 
rate, scraped fits upon its guides. While the motor is 
capable of exerting over 30 hp., still the movements 
of the head must be accurately controlled, as the limits 
of accuracy in the output are often less than 0.0002 
inch. 

The gibs for these guides are scraped in the follow- 
ing manner: The column A upon which the vertical 
head B has its sliding fit is laid down horizontally, 
with the head in place. To the head is attached the 
piston rod C of an ordinary stock air hoist D, the 
cylinder being attached to the frame E of the machine. 
When the parts to be fitted are properly coated with 
red lead and the gibs fastened in their proper posi- 
tions, the scraper hand merely operates the air-control 
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lever F of the hoist. When the head slides forward 
to the predetermined point the operator reverses the 
hoist, bringing the head back to the initial point. As 
many strokes as may be required having been com- 
pleted, the hoist stopped, the removed and 
examined and, if necessary, scraped and again marked 


is gibs 
as before. 

It is simply a case of a standard device being put 
to a new use with good results. There is no pulling 




















THE POWER SPOTTING DEVICE 


and hauling of heavy parts by a high-priced mechanic, 
nor any need to keep a gang of helpers within call. 
The work is done rapidly and better than by hand, 
the gibs can be set tighter, and as the power permits 
steady positive movement of the fitted parts, it is 
likely that more precise and positive spotting is secured, 
thus permitting work to be scraped with fewer trials. 

The apparatus was devised and placed in operation 
by W. W. Blakeman, superintendent of the shop. 


Toolpost Repair and Improvement 


By W. B. ROBE 


Having had considerable trouble with toolpost screws 
in our manufacturing lathes, I developed the toolpost 
attachment illustrated, which has proved satisfactory. 

The stud A is made 

to fit the toolpost. 

The sleeve B fits 

over che outside of 

the t olpost C and 

has a hole in the 

top to fit the stud 

ans, A. With the addi- 

tion of a nut D to 

pull down the 

sleeve, the toolpost 

complete, and 

and nut can 

be renewed with- 

: out trouble. The 

| tool is held at two 

points over a solid 

ring and not at one 

point over a hole 

in the ring. This 

attachment has 

been used for the 

past three months on all our lathes, 24 hours a day, and 

as yet has needed no repairs. Tool breakage has been 

greatly reduced, and the device has been successful 
with “efficiency’’-type self-clamping toolholders. 
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IMPROVED REPAIR OF TOOLPOST 
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The double pinion, shown in Fig. 37, is made in two 
parts forced together. The smaller, or 12-tooth, pinion 


IV. Special Gear Operations 


HE cutting of the worms and gears on the pano- jg completely finished first. The large pinion is then 
ramic sight is a difficult machine operation. Ex- finished to size except turning the outside diameter and 
treme accuracy is required in the milling opera- cutting the teeth. The two pinions are then forced to- 
tion on the teeth. The standard dividing head of a _ gether, the large pinion finish is turned, and the teeth 
high-grade miller, however, is not sufficiently accurate. are milled. The double pinion must be milled very accu- 
rately, as it operates the mechanism that measures the 
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movements of the rotating head and rotating prism, 
the results of which must be accurately recorded if 
correct results are to be secured. 


A device for holding the milling cutter is illustrated 
in Fig. 38. It is used to correct the variation caused 


MACHINIST Vol. 47, No. 13 
The collet A is bored and reamed to fit the arbor 
shank D. The hole is of sufficient depth to receive the 
tension spring &. An air hole should be drilled in the 
collet at F. In making the arbor the shank D should 
fit the collet hole so that there is no perceptible shake. 








RIG. 41 MILLING THE DOUBLE PINION 


by the expansion or contraction of the metal parts of 
the miller and reduces the chance for error. 

In Fig. 38 is given a detailed view of the cutting 
arbor. The material is machinery steel. The shank is 
turned to fit the special collet A and is drilled for the 











OPERATION 


NOTCHING 


driving pin B. The arbor is turned and keyed to fit the 
Brown & Sharpe gear-tooth cutter Y, and is threaded 
for the clamping nut C. Two spanner holes are drilled. 
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FIG. 42 METHOD OF INDEXING ON DEAD CENTERS 


The outer shank H, after the arbor has been rough- 
turned, is finished to size and case-hardened. The other 
dimensions are then machined to size. 

Pressure against the overhanging arm is applied, 


causing the spring F to contract. The degree of spring 




















rok 


AND WORK HOLDING FIXTURE 
SHAPING OPERATION 


INDEXING 

FEAR 
tension desired is governed by the size of the wire and 
the length of the spring. It should be at the right 
tension when the pin hole 7 in the arbor shank D is op- 
posite the slot cut in the collet A. The driving pin B is 
then pressed lightly into the shank. 
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By this arrangement the arbor is held firmly against 
the center G by the spring. The reason for using spe- 
cial means for holding the cutter is because it reduces to 
a minimum the loss of position of the cutter under 
certain conditions. If, for example, a cutter arbor is 
used which drives solidly into the machine spindle, the 
lateral position of the cutter is affected by expansion 
or contraction unless the job is carried to completion 
without stopping the machine. This applies of course 
to the degree of accuracy demanded. In cutting accu- 


4 





INDEX PLATE D3 wa 7 
904 y 








FIG.46 


THE INDEX PLATE 
rate gear teeth on a miller it is good practice not to 
start the cut unless all the teeth can be milled without 
more than a temporary stop of the machine. When 
the special apparatus described is used, the trouble is 
practically eliminated, as the changes in temperature 
affect only the part of the arbor between the center G 
and the cutter. In Fig. 39 is shown the special cuter 
for the scoring operation on the azimuth wormwheel. 
The method of holding the cutter is the same as that 
shown in Fig. 38, with the exception of the support for 
the outer end. In this case the cutter and arbor are 
made in one piece. The outer end is turned to fit into 
the hole J, bored into the sleeve K. The bottom of the 
hole J is machined square to take the thrust of the 
outer end of the arbor. The sleeve K fits the hole in 
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the overhanging arm. The oil grooves L provide the 
lubrication. 

The driving pin M, in Fig. 39, is shown in its central 
position. If desired, the pin can be made to screw into 
the arbor instead of using a straight plug. 

The holding arbor for the double pinion is shown in 
Fig. 40. It is fitted with the holding key A. The cor- 
responding slot in the pinion into which the key fits 
is not shown on the pinion drawing, but is cut at the 
end marked A in Fig. 37. It is used for holding the 

pinion from turning on the arbor dur- 

ing the operation of milling the teeth, 

and used for that 

- The arbor is held between centers, as 
shown in Fig. 41. In this illustration 
the method of holding the cutter arbor 
A differs slightly from the method de- 
scribed for Fig. 38. The principle is 
the same, however, the difference be- 
hs ing that the tension spring is held in 

S a slightly different way. In Figs. 41, 
42 and 43, the overhanging arm that 

supports the outer center during the 

milling operation is temporarily with- 


is purpose only. 


drawn so that a clear view of the 
operation is obtained. Three index 
INDEX PLATE SLEEVE % 
é J plates are used for the work on the 


16.45 aie 
a panoramic sight. It will be observed 


that the index plate P, Fig. 41, is at- 

tached to the dividing-head spindle. 

} The hole in the index plate is made 
a trifle larger than the diameter of the 
hub of the spindle, so that the ad- 
justing screws R, of which there are 
three, can be used to adjust the plate 
that it will run true to an in- 
The support for the micro- 

is slotted, so that adjustments 
for focusing can be made when setting 


| SO 
dicator. 
scope 
iJ up. The microscope contains two ver- 
tical crosshairs that are used to deter- 
mine the position of the 
lines on the beveled edge of the plate, 
which brought into the central 
position the crosshairs by 
— turning the index finger S. For the 
purpose of making close adjustment 
ee easily, the shaft of the finger at S is 

fitted with the small pinion 7, which 

engages with the circular rack cut 
upon the index dial. As the pinion wili run freely 
around the dial, the finger can be revolved rapidly for 
the number of turns required to bring the desired line 
under observation through the microscope, and the 
finer adjustment is then made. 

The cutter for cutting the teeth in the work shou!d 
be very carefully inspected before using, especially in 
regard to the shape of the tooth. Standard gear-tooth 
cutters for involute teeth are satisfactory, provided the 
shape is correct. Both sides of the tooth must be ex- 
actly the same shape. A correctly made gage, by re- 
versing the gage on the tooth, will show whether the 
shape is the same on both sides of the tooth. Keep the 
cutter sharp! To get the best results where great ac- 
curacy of the gear parts is demanded and standard ma- 


engraved 


are 


between 
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chine tools are used, it is advisable to watch carefully 
the seemingly unimportant details during the various 
operations. 

For the purpose of setting the cutter central, a small 
17, is helpful. Any other metal 
In the same figure is 


bar of brass A, Fig. 
can be substituted, if preferred. 
shown the method of using the scriber for laying out 
the centralizing lines on the brass bar. The bar is held 
between the miller centers, and the face of the angle 
plate L, with scriber and holder attached, is pressed 
firmly against it. The angle plate is alternately placed 
m each side of the bar, and parallel lines are scribed 





- a high finish. 
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bevel and recessed to receive the german silver or coin 
silver, which is hammered or rolled into place and given 
Graduated lines are then engraved upon 
its surface. 

It is necessary to have the graduated lines cut with a 
graduating machine. The lines so cut are barely visible 
to the naked eye, but when seen through the microscope 
are clear cut and sharply defined. The outside diameter 
of the index plate should be concentric with the hole. 
The operator of a graduating machine generally trues 
the work with an indicator, using the surface that is to 


be engraved. Two sets of graduations can be engraved 
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FIG.47 


VARIOUS PAR’ 


FIGS 


The cutter is then 
position and 


at a width to suit the cutter used. 
brought into an approximately central 
milled into the bar to its pitch line, or about half of 
its full cutting depth. By the guiding lines previously 
scribed on the bar, it can be determined what amount 
of lateral movement is necessary to bring the cutter 
to its true central position. 

The index plate, Fig. 42, differs the plate 
shown in Fig. 41 only in the way in which it is used. 
In Fig. 41 the plate is held so that it is turned with 
the spindle of the dividing head. The work on its arbor 
also turns with the spindle to which it is attached by 
the dog. In Fig. 42, however, the plate has no connec- 
tion whatever with the spindle, except that it is sup- 
ported by the headstock center. The work in this case 
is milled on dead centers. The indexing is performed 
independently from the dividing head. 

The index plate A, Fig. 42, is used for the scoring 
operation for the azimuth-circle worm. It is graduated 
so that the operator, with the aid of the microscope C, 
can obtain the setting for each tooth with great ac- 
In Fig. 44 the details of the index plate are 
It is bored and faced to fit the hub of the index 
The outside diameter is turned 


from 


curacy. 


shown. 
plate sleeve D, Fig. 45. 


FIN’ kos AND OPERATIONS 


if desired, one of 256 equal divisions on the outer edge 
and one set of 360 divisions on the inner edge of the 
beveled surface. 

In Fig. 46 the index plate is shown attached to the 
taper-end of the arbor. The opposite end of the arbor 
is turned to receive the work, which in this case is the 
azimuth circle, Fig. 48. Details of the arbor are given 
in Fig. 49. 

In Fig. 43, the set-up for the scoring operation is 
In this photograph the overhanging arm is 
disengaged temporarily. The plate P, attached to the 
spindle, is used when cutting the double pinion. When 
not in use, the graduated rim is covered with a protect- 
ing felt cover, as shown. In this figure the work is 
held on dead centers and is not dependent upon the 
dividing head for the indexing. 

At the completion of each cut, the indexing is per- 
formed by loosening the screw U, which allows the in- 
dex plate A to be revolved freely. The operator turns 
the plate by hand until the graduated line for the next 
division appears under the microscope. The binding 
is then tightened, and finer adjustments are 
secured in a block 


shown 


screw U 
made with the adjusting screws V 
fastened to the table. 
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The supporting sleeve for the revolving prism 13 
shown in Fig. 50. In the first operation the sleeve is 
roughed out all over. The second operation is anneal- 
ing. The third operation is finish-boring, face and 
thread one end. In the fourth operation the outside is 
finish-turned. The teeth are then milled with the spe- 
cial milling appliances previously described. 

The operations on the azimuth circle are as follows: 

Operation 1—The forged-steel blank is chucked. The 
taper recess is roughed out, the clearance cut and inside 
gear blank roughed, and a }3-in. hole is drilled and 
reamed. 

Operation 2—A 43-in. arbor is used, and all other 
dimensions are rough-turned to ,', in. of finished size. 

Operation 3—Anneal. 

Operation 4—The }3-in. arbor is used and a second 
roughing cut taken all over, allowing 0.005 to 0.010 for 
finish-turning. In this operation the seat for the ger- 
man-silver band is turned to the finished size. 

Operation 5—Solder on the german-silver band. 

Operation 6—Use }3-in. arbor and turn edge of ger- 
man-silver band flush with the end. 

Operation 7—The work is held with its tapered recess 
side fitted to a special holder, and the finished thread 
is cut upon the hub. The diameter, 1.374 in., is turned 
to size, and the faces are finished. Holding by the same 
taper recess, the hole is bored and reamed to size. 

Operation 8—Finish-turn all over except taper. The 
taper cut is finished last, holding the work by the 
threaded hub and its face. 

Operation 9—Lap to gage. 

Operation 10—The gear teeth are shaped upon the 
inside hub. For this operation the vertical slotting head 
for the miller and a special gear-tooth shaping tool 
D, Fig. 483A, are used. For the indexing, a special in- 
dex plate B of large diameter is attached in a horizon- 
tal position to the work-holding fixture, Fig. 43A._ In- 
dex holes are located near the rim and are spaced to cor- 
respond to the number of teeth on the work. An in- 
dexing plunger EF permanently doweled to the fixture 
is entered into each successive hole as the plate is 
revolved for the indexing. The use of an index plate 
of large diameter reduces the slight errors in the posi- 
tion of the holes. A slight error in the holes of the 
large index plate would be negligible when reduced to 
the diameter of the work. The plate should not be less 
than 12 in. in diameter. 

Operation 11—The work is held as shown in Fig. 4 
and notched for the worm-hob cut. The notching tool, 
Fig. 39, is used. Particular attention must be given to 
seating the work properly on the arbor. The taper hole 
must be firmly and snugly seated. After the notching 
operation on each piece, a worm hob is used and the 
work hobbed to the finished size. In using the vertical 
feed during the hobbing operation, do not feed up at 
the same place at each revolution of the work. For gag- 
ing the depth of the cut, a master worm is placed in the 
work and the over-all measurement taken with a microm- 
eter. The distance between the centers of the worm- 
wheel and worm can then be figured. 

Operation 12—Graduate and engrave. If a graduat- 
ing machine is not available, the graduating can be per- 
formed with excellent results with the same arbor and 
index plate shown in Fig. 43. The figures are then en- 
graved with an engraving machine. 
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The Anti-Metric Case 
By F. A. HALSEY 
Referring to the article, “The Anti-Metrie Case,” 


by Robert B. Sosman, on page 740, Vol. 46, Mr. Sosman’s 
attitude is one of sympathy with English measures, but 
disturbed 


our fractional railwa\ 


gage and the sizes of pipe and shafting. 


he seems to be over 
The origin 
of our railway gage was due to the accident of circum- 
It was, at the start, 5 ft., measured between 
the flanges, which were on the outside of the 
When the flanges were placed on the wheels in order to 
Save existing cars, the gage was reduced to 4 ft. 8 
in., Where it now stands. Unfortunate as this is, there 
is no better illustration in the entire range of industry 
of a dimension that it is impossible to change. 


stance. 


rails. 


As regards drawn pipe, the bore was originally of 
the true size within the tolerances permissible in such 
work. Those sizes, however, involved an excessive and 
thickness of material for ordinary pres 
sures and, as methods of manufacture improved, it be- 
came feasible to reduce the thickness of the pipe wall. 
In the meantime, the Briggs system of pipe threads 
and fittings had come into use. To reduce the thickness 
of the wall by reducing the outside diameter involved 
a complete upsetting of the system of threads and fit 


unnecessary 


tings, whereas, by enlarging the bore, these standards 
were unchanged. 

Our shafting sizes form a parallel case with lumber 
measurements. 
in thickness 
such work. 


As sawed, a l-in. board measures 1 in. 
again within the tolerance required for 
When we put a 1-in. board through a plan 
ing mill and plane off one side, its thickness is reduced, 
but, in the trade, it is still called a l-in. board. When 
we put it through the mill again and plane off the sec- 
ond side, its thickness is again reduced, but it remains, 
in the trade, a 1-in. board. 

Precisely so with shafting. In the nature of the 
case, a turned shaft is smaller than the rough bar from 
which it was turned. The first operation being that of 
rolling the rough bar, it is naturally made to the neat 
When 
turn the bar, we take off ,', in.; but if the rough bar was 
2 in. in diameter, we still call it a 2-in. shaft. 

These things are merely matters of trade custom. 
I do not see that they have any bearing on our system. 


size, again within the tolerances required. we 


Carbonized Machine-Steel Bushings 
By H. A. SCHAUER 

I have had experience with carbonized machine-steel 
bushings similar to those Mr. Johnson wrote about on 
page 712. Vol. 46, but in my case it was mostly with 
large ones. They were used as drill and reamer bush- 
ings, also as guide bushings for boring bars in crank- 
case jigs. 

A number of the tool-steel bushings had been lost 
through cracking just under the head, and as some of 
them were made as much as 4] x 5} x 43 in. long, the 
loss was considerable and so this method was tried and 
adopted. To the of my recollection no bushing 
made in this way was ever lost. Another thing, these 
bushings required less stock for grinding than those 
f tool steel, owing to the fact that they distorted 
less, 0.050 in. being sufficient to clean them up internall 


best 


made 
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Perspective Sketching from 
Orthographic Views 


By ARTHUR B. BABBITT 





article is especially 


SYNOPSIS — This pre- 
pared for the draftsman who may have occasion 
io make perspe etive she te he Ss from working draw- 
mas. The accompanying diagram, if properly 
employed, will enable one to make a perspective 
drawing in good proportion, even though he may 
have had training in free-hand 


pot previous 


drawing. 





“MO OBTAIN lines, to se- 
cure the proper spacing and relation of these lines 
to each other make them the proper 

length require a training of hand and eye which most 

of us engaged in mechanical work have not acquired: 
in fact, a training which requires also natural ability 
that many of us do not possess. To use the diagram, 

Fig. 1, to the best advantage, it stretched 

upon a drawing board in order that the free-hand sketch 

to be made may be drawn upon tracing cloth or thin 


the true convergence of 


and to 


should be 


paper tacked over the diagram. 
The heavy, full lines form the perspectives of squares 
and may be used as guide lines for the edges of recti- 


linear objects. The numbers on these lines measure off 


equal units of length. The finer full lines show the 
half-unit dimensions, and the dashes across the full 
lines give quarter-unit values. The vertical lines are 


all vertical lines of a per- 
right and left of the 


parallel, as is the case with 
spective drawing. The 
vertical line upon which the numerals are given con- 


lines at 


verge to vanishing points that are located at some dis- 
tance to the right left of the diagram. On the 
vertical line that is numbered, the measurements are 
equal, while on the oblique lines as we get farther away 


and 


from this vertical line, the units of measurements de- 


crease in length as they do on a perspective drawing 
These units of measurement are in the proper propor- 
tion to the measurement given on the verti- 
cal line. 

The portion of the diagram thus far described is all 


included in and represents two planes at right angles 


units of 


to each other. The line where these two planes meet is 


the vertical line upon which the numerals are placed. 


The fine dash-line extensions of the heavy full lines 
must be imagined as projecting out from the planes 


just referred to and extending to the right and left of 
the observer. If those using the diagram will get a 
clear conception of the relation of these planes and the 
projecting lines, it will be a material help in using the 
diagram. 
PERSPECTIVES OF A SQUARE PRISM 

In Figs. 2, 
of a square prism, having a base 1? in. 
altitude of 3 in. These drawings are made with the 
prism in three different positions and using three dif- 
These same perspectives, 


3 and 4 are shown perspective drawings 


square and an 


ferent parts of the diagram. 


wiih the portions of the diagram by which they were 


drawn, are shown respectively in Figs. 2-a, 3-a and 4-a. 
In Fig. 2-a the base of the prism, which is 1? in. square, 
is shown at the left. To obtain this base, we first 
draw the vertical line from O to the point representing 
the 1}-in. dimension. From this point a line is drawn 
for 1{ in. on the oblique line to the left, indicated by 
the dashes. From O on the lower oblique line to the 
left we trace a line 1% in. long, and from the extremits 
of this line a vertical line is drawn completing the square 
of the base of the prism. Only one of these lines, the 
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PERSPECTIVE DIAGRAM 


vertical one from O, is in its trué length, and all the 
others are the perspective lengths of the lines with the 
object in that particular position. 

The altitude of the prism may be laid off on the 
oblique line at the right by drawing a line 3 in. long 
on the lower line of the diagram. A vertical line 1? in. 
long at the end of this line determines the height of the 
right-hand edge of the prism. The upper line of this 
right-hand large rectangular surface of the prism fol- 
lows the line of the diagram 1} in. above the lower line. 
The top surface is completed by drawing the upper 
lines of the figure with the same general taper as the 
lines of extension in front of the planes of the diagram. 

The same prism shown in Fig. 3-a is drawn with 
the square surface at the right, using the section of 
the diagram near the 9- and 13-in. dimensions on the 
vertical line. One of the 1}-in. dimensions is laid of) 
from the 9!- to the 11}-in. line, giving one edge of the 
square base. The.square is completed by drawing lines 
A, B and C, each being 1} in. on the perspective scale 
The line )) is made 3 in. on the scale, 
The lines EF and 


of the diagram. 
which gives the altitude of the prism. 
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F complete the large left-hand rectangle. The gen- 
eral direction of the lines G and H is determined by 
the long dash lines extending in front of the perspective 
planes from point 13. The lines G and H are not drawn 
parallel to these extension lines, but converge to the 
same point that all lines drawn in these directions do, 
the angle being determined by the eye. 


THE PRISM RESTING ON ITS SQUARE BASE 


The third position of the prism is shown in Fig. 4-a. 
This sketch is begun at the 13!-in. graduation on the 
vertical line, and the height of the front edge is ob- 


tained by drawing the line up to the 163-in. graduation. 
Notice that the lines for the edges of the bases are 
1} in. long and are measured on the oblique lines at 
right and left of the vertical. A further description of 
the manner in which the figure is completed is hardly 
necessary. 

Let us next apply the diagram to the drawing of an ob- 
ject in which two orthographic views are given. Take, 
for example, the angle plate given in Fig. 5. This is a 
simple problem, as it has all straight lines. It will be 
readily seen that the object may be drawn in several 
positions. It may be shown resting upon one of the 
broad surfaces with the angle either at right or left, or 
it could be shown resting upon the end with the long 
edges in a vertical position. 

Let us assume the position in which we would most 
naturally find the angle plate when it is in use. This 
would be in the position shown in the orthographic 
view, Fig. 5, resting upon one of its 2/ x 43-in. surfaces. 
The corner O in the orthographic placed at O in the 
sketch shown in Fig. 6 gives us a starting point for 
one perspective drawing. A line drawn to the right 
4: in. long following along the lower edge of the dia- 
gram, is the lower edge of the rectangle which is 
shown in Fig. 5. Vertical lines £ in. long, at the 
ends of this line, give points which, when connected 
by an oblique line 42 in. long, will complete the rect- 
angle. A line 2}! in. long drawn along the lower 
line of the diagram to the left from O, Fig. 6, gives 
one line of the right angle, and the left end of the line 
is the vertex of the angle. Another line drawn 2} in. 
long in a vertical direction completes the right angle. 
The surfaces C and J) may be obtained by drawing lines 
parallel to and : in. from the right-angle lines just 
drawn and making connections at O and at the upper 
end of the surface J). The remaining lines of the 
figure, with the exception of the lines showing the rib 
or brace, may be drawn by using as guides the lines 
of the diagram. 

To draw the brace between the angles, observe that 
the left edge of the brace is 2 in. from the left edge 
of the casting. On the upper line of the rectangular 
surface, Fig. 6, determine the point X, which is a 
point of the left edge of the brace, by taking a point 
on the perspective scale 2 in. from the vertical line 
through O. Through this point draw the line Y, using 
the line of the diagram from point 3 as a guide. The 
intersection of this line with the line Z will be the 
vertex of the right angle of the side of the brace, and 
the line M N will complete this angle. The line X N 
forms the oblique line of the brace. The line P T gives 
the thickness of the brace. The points P and T are 
obtained by making N P and X T equal to : in. on the 
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perspective scale. In Fig. 7 is shown the perspective 
drawing of the angle plate with the lines of the dia- 
gram by which it was obtained removed. 

The planer angle plate shown in Fig. 8 was drawn 
at the left of the diagram as shown in Fig. 9. How 
the perspective may be applied to a working drawing 
by the addition of dimension lines and dimensions is 
also illustrated in Fig. 8. Every dimension required in 
making the object is clearly indicated. In Fig. 9 is 
shown how this view was obtained. 

The perspective of the angle and the projecting ke, 
are easily obtained by following the vertical and oblique 
lines and laying off the proper distances by the per- 
spective scale. The 3-in. lines follow the general direc- 
tion of the extension lines which are drawn on the 
diagram in front of the perspective planes. In the dia- 
gram these extension lines are drawn from the 
graduations only, which may perhaps make it difficult 
to determine the proper angle of intermediate lines. 
When there is a question with regard to the direction 
of these lines and where the draftsman’s eye may not 
sufficiently trained to the exact angle, a 
straight-edge placed on the point through which the line 
is to be drawn and made to coincide with a line of the 


inch 


be sense 


other plane, will give the exact direction of the oblique 
line. The triangle shown in Fig. 9 illustrates the point 
in question. 

Another principle of value to the user of this diagram 
is also shown. The length and height of the angle plate 
may be readily determined on the perspective by using 
the scale as indicated on the portion of the diagram 
where the sketch is made, but the width, or 3-in. dimen- 
sion, has to be determined as indicated by the heavy 
dash lines. 

The line a upon which the 3-in. dimension is to be 
in. above the plane upon which the object 
in. above the horizontal plane that 


measured is 
is resting and also 
contains the two lines to the right and left of the ver 
tical through O. This being the case, we make the 
measurement from the point where the line x y, if con- 
tinued, would meet the vertical line through O. This 
point could also have been obtained by measuring up 

in. from O. To get the width after obtaining this 
point, measure 3 in. to the right along an oblique line. 
This measurement is indicated by the dash line m. To 
transfer this measurement back to the object, draw the 
line n from the point r to the point s. This line x s is 
then 3 in. long in perspective. The vertical line b in- 
tersecting c completes the end rectangle of the object. 
The line d follows the oblique line of the diagram to 
its intersection with e. The vertical line f and the 
line g form the face of the projecting angle, and the 
lines hk and k complete the figure. 

ANOTHER METHOD 

Another method of using the orthographic views is 
illustrated in Figs. 10, 11 and 12. Having given the 
orthographic views, the perspective may be obtained 
by reproducing these views upon the perspective planes 
of the diagram and projecting to produce the picture. 
The V-block shown in Fig. 10 is reproduced on the 
projection planes and projected to obtain the picture. 
This is shown in Fig. 11 without the lines of the dia- 
gram. Notice that the view at the left in Figs. 11 and 
12 is a perspective of the view at the left in Fig. 10. 
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The same statement is equally true of the views at the 
right in the three figures. 

The projection lines to produce the sketch follow the 
converging lines of the two planes, and the intersection 
of the projection lines makes the perspective. The fig- 
ures themselves speak so clearly that further explana- 
tion seems unnecessary. This method takes consider- 
ably more time than the other methods described, and 
would not be used in preference to any of them. It 
has been explained because the principle involved may 
be used in the solution of many intricate and awkward 
pieces that otherwise would be hard to handle. 

A cylindrical piece may best be drawn by first out- 
lining a square prism the faces of which are tangent 
to the cylinder. The circles of the bases of the cylinder 
form ellipses in the perspective and may be determined 
by the square base of a prism of an equal diameter, or 
at least by the points of tangency of the square and the 
circle. A cylinder 14 in. in alti- 
tude with the axis horizontal is shown in Fig. 13. 

The heavy dash lines show a square prism drawn 
with the base at the left and the long edges at the right. 
The points W, X, Y and Z, which are points of tan- 
gency, between the circle of the base of the cylinder and 
the square of the base of the prism, are four points 
through which the ellipse of the base of the cylinder 
may be drawn. Here it is that some ‘feeling’ on the 
part of the draftsman is necessary in order to make 
the curve of the ellipse such that the major axis is not 
on a line connecting the corners A and B of the square, 
but nearly upon the line which is lettered C LD in the 
A cylinder in perspective with the axis ver- 
tical is illustrated in Fig. 14. This cylinder is of the 
same dimensions as the one shown in Fig. 13 and is 
drawn at the extreme upper part of the diagram. 

In Fig. 15 is shown a drill jig in perspective made by 
the use of the diagram. This illustrates how portions 
of the piece may be broken out to show the interior de- 
tail. The cradle or stand for this jig to be used for 
drilling the oblique hole at A is given in Fig. 16. A 
number of oblique lines enter into this problem, yet it 
is a comparatively simple matter to obtain the true 
perspective, through the aid of the diagram. 

The brush holder yoke shown in Fig. 17 is an 
curved surfaces 

This would be a very 


in diameter and 23 in. 


drawing. 


ex- 
ample in which circles, ares, and 
straight lines are in combination 
difficult problem without the aid of a diagram. With 
the diagram the problem is simplified materially. The 
several sketches contained in Fig. 18 were made from a 
number of different diagrams, as will be clearly seen 
by a careful study of the several sketches. 

The writer does not advocate this type of drawing to 
supplant the orthographic type, but presents the scheme 
for making perspective drawings, as he has had occa- 
sion to use perspective illustrations in demonstrating 
the proportion and relation of many things mechanical. 


Air-Hoist Piston Packing 
By GEORGE W. BERSHEE 
The accompanying illustration shows a method of 
making an air-hoist piston and cup leather that will 
give good service. I have made many such for use in 
an iron foundry where the hoists are used to handle 
ladles of iron while “pouring off’? machine floors. This 
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service requires them to hold steadily at any height 
needed and subjects the hoist to considerable heat. The 
ring of square hemp packing A serves as a swab and 
distributes any heavy oil used to lubricate the piston 
and cylinder. 

To assemble, slide the cup leather B into place, then 
the slashed sheet-iron disk C, and then the follow plate 
D, and tighten all with the cap screws. The |-in. spring 
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rings EF should stand open in. when spread and the 
ends butt when closed. Slip these into the follow-plate 
groove behind the sheet-iron disk and they will keep 
the edge of the cup leather tight against the cylinder 
all around, and the air pressure will finish the 
The piston should then slip in easily. 


wall 
job. 


Securing Crane Hooks 
By W. B. GEORGE 


Trouble is often experienced in the foundry by the 
loosening and unscrewing of the nuts that support the 


hooks of cranes and air hoists. Owing to the heat, dust 
and damp sand, the 
bearing surfaces _ be- 


come dry and rusty in 
spite of frequent 
ing. I have known nuts 
to unscrew and come off 
entirely under the ordi- 


oil- 






r 
—_—_— 


G 





nary swiveling back 
and forth of the hook 
SF, with its load, even 
though the nut had a 
SECURING CRANE HOOKS <-in. pin passing en- 
tirely through it and 


the hook stem. A washer of annealed tool steel, faced 
true on both sides and with a square hole to fit snugly 
on the squared end of the piston rod or hook stem, as 
shown, will stop the difficulty. Press the washer to its 
place with the nut, and pin the latter with a small pin, 
as shown, to prevent loosening by jarring. 
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The Submarine and Kindred Problems 


By COURTESY OF THOMAS ROBINS 


Secretary of 


HE thousands of suggestions and plans presented 

to the Naval Consulting Board for assisting the 

Government in the present emergency indicate 
the patriotic fervor of the mass of our citizens. 

‘Rhe board makes a careful examination of every pro- 
posal presented. To facilitate this work, by suggesting 
the elimination of impractical ideas, the board calls to 
the attention of those who desire to assist it some of the 
popular misconceptions as to certain fundamental prin- 
ciples which are most frequently misunderstood by the 
layman. 

A careful consideration of the following statements 
will greatly simplify the work of the Naval Consulting 
Board. 


ELECTROMAGNETS AND MAGNETISM 


The electromagnet, the magnetic needle, permanent 
magnets and magnetism have been carefully studied for 
many vears, and the laws governing their application 
may be found in any book on the subject. 

Although these laws are generally known, and ap- 
plied in a practical manner in a multitude of devices in 
common use, even the man of wide experience will be 
astonished at the limited range of practical effect of 
electromagnets of large size. For instance, the mag- 
nets used in our manufacturing plants for lifting heavy 
masses of iron or steel are designed to exercise maximum 
magnetic effect, and for operation require a very con- 
siderable amount of electrical energy; yet a magnet 
which can lift 20 tons, when placed in contact with 
an iron plate of that weight, will not lift a 2-in. cube 
of iron or steel if separated from it a distance of 2 ft. 
Therefore, proposed devices which depend on the attrac- 
tive power of magnets for their operation in deflecting 
or arresting torpedoes, mines or submarines, must be 
governed by the simple laws of magnetism. A torpedo 
weighing approximately 2500 Ib. and traveling at a 
speed of 25 to 45 miles an hour will not be deflected to 
any practical degree by any known application of mag- 
netism; and it is not believed that an enemy torpedo, 
mine or submarine will ever be found in a position to be 
interfered with effectively by any electromagnetic 
means, however powerful. 

ELECTRICAL EFFFCTS IN GENERAL 

There is a general misconception regarding the “elec- 
trification” of water and the atmosphere. There is no 
known method of “charging the sea with electricity,” or 
“shooting a bomb of electricity” or of “charging the 
atmosphere with electrocuting current.” Suggestions 
along these lines should show that the writer has made 
research in the laws governing the application of elec- 
trical energy and should contain sufficient proof of their 
feasibility to insure serious consideration. 

On the other hand, applications of the transmission 
of electrical energy by means of alternating or pulsat- 
ing currents—as used in wireless systems, for example— 
belong to a different class of electrical development. 
Inventive genius is rapidly improving apparatus of this 
type for the sending and receiving of signals and mes- 


Naval Consulting 


Board 
sages, and the possibility of valuable results in this fie'd 
is unlimited. 

Protection against submarine attack, the subject of 
which is occupying the public mind as is no other, di- 
vides itself into a number of problems, the most im- 
portant being the following: (a) Means of discovering 
the approach of a hostile submarine and locating it so 
as to permit prompt action for combating its attack; 
(b) protection of cargo-carrying ships by nets, guards 
and screens; (c) protection through decreasing the visi- 
bility of vessels; (d) methods of destroying or blind- 
ing a hostile submarine. 

Submarines, to operate effectively, must 
proach within close range of the vessel which is intended 
to be torpedoed. The installation of offensive weapons 
on the merchant marine has increased the necessity for 
the utmost care being exercised by the submarine com- 
mander in remaining unseen by the officers on the ves- 


most ap- 


sel to be attacked. 

Reports from abroad indicate that in many cases sub- 
marines must have remained along certain lanes of 
travel for periods extending into weeks of waiting with 
the expectation of torpedoing certain vessels. Under 
certain favorable conditions, where the waters are less 
than 200 ft. in depth, a submarine might lie at rest on 
the bottom and if equipped with sensitive listening de- 
vices attempt to detect the approach of a vessel. As 
soon as this evidence was secured, the submarine might 
come to the surface for a quick observation by means 
of the periscope and in this manner obtain the proper 
aim that would be required in order to register an ef- 
fective hit. 

WATER 


MOTION NECESSARY IN DEEP 


In case the water is more than 200 ft. in depth a 
submarine must be kept in motion to obtain steerage 
way in order to hold its proper depth of submergence. 
This speed may not exceed 4 or 5 miles per hour, but 
to remain submerged, and at the same time unobserved, 
the water must be at least 60 ft. deep. 

The latest type of submarine which is being used 
abroad has a surface speed of at least 17 knots per hour 
and a submerged speed of probably less than 10 knots. 
The superior gunfire from the merchantman which has 
been properly equipped would make it necessary for 
the submarine commander to obtain his observations, 
such as would permit accurate aiming of the torpedo, 
during the very brief interval of time required to come 
to the surface for observation through the periscope 
and to again submerge. 

If running near the surface, the periscope might be 
raised, a quick observation taken, and lowered again 
within 30 If, however, the submarine is on the 
surface and hatches uncovered, from one to four minutes 
completely submerge, depending 


sec. 
will be required to 
upon circumstances. 

A submarine of recent type probably has a total 
radius of action of as much as 8000 miles when travel 
ing at a moderate cruising speed of from 10 to 11 knots, 
and may remain away from its home base for as much as 
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one month, without requiring either fuel or other sup- 
plies during this period. 

This type of submarine may have as many as three 
periscopes, two conning towers and two rapid-fire guns 
attached to the upper portion of its hull. The vessel is 
steered by very efficient gyroscopic compasses, which are 
unaffected by extraneous magnetic or electrical influ- 
ences. 

A general understanding of 
modern submarine for offensive operations will make it 


the capabilities of the 


easiér to appreciate the importance of the three prob- 
lems which follow: 

1. Means for Discovery—When 
and air are favorable, a submarine is readily discernible 
from an airplane flying at a sufficient height, even 
though the submarine be submerged to a considerable 


sea 


the condition of 


depth. 

While airplanes have thus been used successfully in 
the English Channel, they are unable to fly far out to 
sea, where the submarines are now most active. Mother 
ships for carrying and launching airplanes might be 
used in this connection; but there are only a small num- 
ber of such ships in operation, and the construction of 
others under present conditions is necessarily a slow 


process. 


SOUND-RECORDING DEVICES 


Various sound-recording devices, intended to locate 
surface vessels, submarines and even moving torpedoes 
are now being carefully tested. Water is an excellent 
conductor of sound, and the development and improve- 
ment of such apparatus offer a promising field for in- 
ventive endeavor to those who possess adequate scientific 
training and laboratory facilities. 

Many devices are suggested which depend upon op- 
tical means of detection, such as special forms of tele- 
scopes and field glasses to be mounted on ships or on 
scouting vessels. Many special forms of searchlights 
and projectors have been suggested. The fact that a 
moving torpedo leaves in its wake a stream of air bub- 
bles caused by the exhaust air from its propelling en- 
gines offers, under favorable conditions, one means 
for discovering the approach of a torpedo. This evi- 
dence is, however, difficult to detect in a rough sea or 
at night, and furthermore, the bubbles do not reach the 
surface of the water until after the torpedo has traveled 
onward a distance of from 50 to 200 ft. toward its 
target. 

The dragging of trawls or nets by special guard 
boats, not only with the view of locating submerged sub- 
marines, but also to sweep up floating and stationary 
mines, is frequently suggested. Under certain condi- 
tions this operation is practicable and effective. 

It will be seen that each of the above methods, how- 
ever useful, has its limitations, and scientists and in- 
ventors should apply themselves not only to the task 
of improving these, but also of finding supplementary 
methods and devices. 

2. Protection of Cargo-Carrying Ships by Nets or 
Screens—Many designs of such devices are suggested, 
and most of them are intended to be attached to the hull 
of the vessel to be protected. Many other suggestions 


along these lines and differing only in some of their 
minor characteristics from the foregoing have been re- 
ceived by the board. 


Up to the present time not one of 
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these proposals involving screens of any kind has re- 
ceived the approval of the Navy Department or of the 
merchant marine. The principal objections offered to 
these devices are that they are heavy, difficult to hold 
in position, unmanageable in a heavy sea and that they 
interfere with the speed and with the ability of the ves- 
sel to maneuver. The undeniable evidence which has 
been accumulated during the past few months of sub- 
marine activity has demonstrated that the immunity of 
a vessel to submarine attack is dependent very largely 
on its speed and also its maneuvering ability. The 
percentage of vessels having speeds of 15 knots or more 
which have suffered from submarine attack is very 
small, while the losses of slow vessels, whose speed is 
less than that of a submerged submarine, is practically 
100 per cent. of those attacked. Many of the suggested 
devices would prevent the launching of lifeboats or 
rafts from the vessel to be protected. It is barely pos- 
sible, however, that there may be developed some form 
of this general plan which will be found practicable. 
In no other field have so many suggestions or so many 
duplicate inventions been presented to the board. 

3. Protection Through Invisibility—The point of look- 
out on a submarine being close to the water, the posi- 
tion of a vessel at a distance can only be determined 
by observing its smoke, which floats high in the air. 
Improved smokeless combustion is therefore desirable. 
Relative invisibility may also be afforded by methods 
of painting. Suggestions as to any other methods of 
reducing the range of visibility will be of interest. 

4. Destruction and Blinding of the Submarines—A 
rapid-fire gun is effective when the sumbarine is seen 
within accurate range of the gun, but the target is so 
small that it is difficult to hit. 

EFFECT OF SUBMARINE EXPLOSIONS 

The powerful effect of any submarine explosion on 
all neighboring bodies provides a simple means of de- 
stroying or crippling an undersea boat. Once it has 
been even approximately located, the setting off of a 
heavy charge of high explosive, well submerged in the 
vicinity of the submarine, will bring about this result. 

In certain areas, a quantity of heavy, black petroleum 
or similar substance which will float on the surface 
of the water has proved an effective means of clouding 
the optical glass in the periscope’s exposed end. 

Under favorable conditions of wind and position, 
many vessels have saved themselves from torpedo attack 
by the production of a smoke screen. This may be 
formed either by incomplete combustion of the oil used 
for fuel by most naval vessels, or it may be created by 
burning chemicals, such as phosphorus and coal tar, or 
mixtures in which both of these and other materials are 
used. 

After hiding itself from the submarine in a cloud 
of dense smoke, the vessel, if possessed of sufficient 
speed, may be able by a quick maneuver to change her 
position and escape before the submarine is able to dis- 
charge a torpedo. 

5. Mines and Torpedoes for Naval Operations—Ever 
since the first use of gunpowder in the prosecution 
of war, mines and torpedoes have received great at- 
tention both from the warrior and the inventor. Mines 
are either fixed or floating. The fixed or stationary 
submarine mine is fired by contact, electricity, timing 
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device or fuse. Such mines, which are extensively used 
by all navies, are rugged in design and may contain 
large charges of explosives. They are placed in posi- 
tion by especially equipped mine-laying vessels. Such 
a mine is provided with an anchoring device. 

Floating mines differ from fixed mines in that they 
are unanchored; and unless guard boats are at hand to 
warn friendly vessels of their proximity, may be as 
dangerous to friend as to foe. Such mines must be, 
according to laws of war, designed to become inopera- 
tive within a few hours after being set adrift. 

The modern submarine torpedo is about 20 in. in di- 
ameter and 20 ft. in length, is self-propelled, is not 
steered by magnetic means, and keeps a fairly accurate 
course for several thousand yards at an average speed 
of more than 30 miles an hour. Its weight is approxi- 
mately a ton and a quarter and, when traveling at nor- 
mal speed, possesses great momentum— in fact, in one 
case when the high-explosive charge in the “warhead” 
failed properly to detonate, the body of the torpedo pene- 
trated the steel hull of the ship attacked. Torpedoes 
are also provided with means to more or less effectively 


cut through screens, nets or guards placed in their 
path. 
A torpedo is projected from a submarine or other 


vessel by means of a special form of tube or gun. A 
small charge of gunpowder or compressed air is em- 
ployed to start the torpedo, after which—if of the 
usual self-propelling type—it is driven through the 
water by its own compressed-air motor, the air being 
supplied from a strongly built reservoir within the 
body of the torpedo itself. The torpedo is kept upon 
its course by a gyroscope steering mechanism, which 
is immune to outside magnetic disturbances. 

The detonation of the torpedo is accomplished through 
a mechanism placed within its warhead; and if the 
torpedo is either abruptly diverted from its course or 
is checked in its forward motion, the firing device, 
which is operated by arrested momentum rather than 
by any form of a projecting firing pin, instantly ignites 
the heavy charge of explosive contained within the 
warhead. The explosion, if it takes place within 20 ft. 
of the vessel, will usually rupture the ship’s plating, 
because of the terrific blow transmitted through the 
water from the point of the explosion to the ship’s side. 
The depth at which a torpedo travels may be regulated 
and is usually between 12 and 15 ft. below the surface. 


CONFINING THE SUBMARINES 


The question as to why submarines are not destroyed 
before they reach the open sea is a most natural one, 
and the best answer which it is possible to give, accord- 
ing to the officers of our navy and those of the foreign 
commissions who have visited this country, is as follows: 

The submarine bases are very strongly protected by 
land batteries, airplane observers and large areas of 
thickly mined waters extending to such distances that 
the largest naval gun cannot get within range of the 
bases. In spite of these protections, there is now going 
on a continuous attempt on the part of the Allied navies 
to entrap or otherwise defeat the submarines as they 
emerge from the protected areas. Nets are laid and as 
promptly removed by the enemy, whose trawlers are in 
turn attacked by our destroyers. The design of these 
nets and the detailed arrangement of their fastenings 
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and attachments offer a broad field for invention, but 
it should be remembered that they must be capable of 
being used in waters in which there is a tidal current 
running from two to five miles per hour. Many sug- 
gestions for “bottling up” these bases have been offered; 
but as will be realized, it is not desirable to publish 
information which would indicate even in the smallest 
degree this country’s plans. 
SHIPS AND SHIPBUILDING 

Many suggestions are made for ships of unusual form 
to provide for safety in case of a torpedo or mine ex 
ploding near or against the hull. Most of these plans 
are an elaboration of the usual water-tight bulkhead 
construction now required as structural design for all 
modern ships. 

The multiplicity of water-tight compartments in any 
hu!l design tends to add to the vessel’s safety. The 
modern tank steamer used to carry fluid cargoes, such 
as petroleum products or molasses, is a good example 
of this design, which has been in general use for many 
years. 

The explosion of a near-by submarine mine or tor 
pedo frequently tears great rents in the ship’s plating, 
in some cases opening a jagged hole 10 ft. or more across, 
but the destructive effect on the hull of a ship caused 
by the explosion of a mine or torpedo may be greatly 
diminished by special hull construction. 

From recent experiments and experience, it has been 
demonstrated that the average merchant steamer may be 
seriously damaged by the explosion of a torpedo 35 ft. 
away from its hull, but the destructive effect at 
given distance from the point of explosion depends to 
a large extent upon the design and condition of steel 
framing and plating. A vessel with a strongly built hull 
can withstand an explosion that would destroy a weaker 


any 


vessel. 


INSTRUCTIONS TO THOSE OFFERING  “UGGESTIONS 

TO THE NAVAL CONSULTING BOARD 
A very large proportion of the letters and plans that 
are received describe devices or schemes which are obvi- 
ously impracticable or which show no novelty or im 
provement as compared with existing methods. After 
the elimination of these, the more meritorious inven- 
tions are submitted to the various standing committees 
of the board for examination. If an invention receives 
the approval of a standing committee, it is presented 
to the board with a favorable report; and if then again 
‘approved, it is forwarded to the Navy Department with 
the indorsement of the board. 

The fact that inventions, plans and devices must be 
forwarded to the various departments of the board for 
examination makes it essential that everything be pre- 
sented in writing. Communications should be addressed 
to Thomas Robins, Secretary, Naval Consulting Board, 
13 Park Row, New York, N. Y. 

By means of the condensed information contained in 
bulletins, it is hoped that inventors and others who wish 
to present matters for examination will coéperate with 
the board by analyzing their own inventions. The 
board will thus be enabled by this help to spend a larger 
part of its time in the development of inventions, plans 
or devices which are believed to be promising of assist- 
ance to the Government in prosecuting the war. 
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Presumably, the Government intends to pay for in- 

ventions which it adopts, but as yet no specific provi- 

sion has been made by law for this purpose. 

and suggestions received by the Naval 

3oard are examined in a preliminary way 

the following com- 


Inventions 
Consulting 
by the secretary, who is aided by 


mittee of engineers: Lieut. Charles Messick, G. Her- 
bert Condict, Howard W. Starr, Carl K. MacFadden, 
ferev Adams Hutchison and Lieut. Alfred Addison 


Thresher. 

The members of the Naval Consulting Board of the 
United States are: Lawrence Addicks, Bion J. Arnold, 
Dr. L. H. Baekeland, Howard E. Coffin, Alfred Craven, 


Thomas A. Edison, William Le Roy Emmet, Dr. Peter 
Coover Hewitt, Andrew Murray Hunt, Dr. M. R. 
Hutchison, B. G. Lamme, Hudson Maxim, Spencer 
Miller, Prof. Joseph W. Richards, Andrew L. Riker, 


Thomas Robins, W. L. Saunders, Matthew Bacon Sellers, 


Elmer A. Sperry, Frank J. Sprague, Benjamin B. 
Thayer, Dr. A. Gordon Webster, Dr. W. R. Whitney, 
Dr. Robert S. Woodward." The officers are: President, 


Thomas A. Edison; vice president, Dr. Peter Cooper 
Hewitt; chairman, W. L. Saunders; secretary, Thomas 


Robins. 


What Will We Do with the Money P 


By ENTROPY 


Within a few weeks previous to the declaration of war 
there was passed in Congress a bill known as the Smith- 
Hughes bill, offering some millions of dollars for Federal 
aid to industrial education. It is for each 
state that proposes to share in this money to set aside 
an equal sum, and it is within their province again to 
make it necessary for each city that shares it to add 
another similar sum. Altogether it makes possible the 
expenditure of something like fifty millions each year 
for industrial education, beginning just at a time when 


necessary 


the country needs mechanics as it has never needed them 
before. 

The question before us is this, Shall these millions 
go the way of countless other millions into the hands 
of professional educators who, up till yesterday, were 
decrying all form of industrial education as sinful in 
lack of culture, or shall it go into the hands of men and 
women who know first hand the needs of industry, even 
though they may be slightly lame in their methods of 
appealing to youth? 

At first thought it might seem that the natural and 
proper place to look for school administrators is in 
schools, but this is a time which calls for virility and 
No long-drawn-out courses of instruc- 
the industry and 


prompt action. 
tion, beginning with the history of 
taking the pupils through each step in its past develop- 
ment, can be allowed if any advantage is to be had from 
the expenditure of this money during the war. If ad- 
vantage is not to be gained during that time, no money 
should be spent for this purpose 

This money should be spent to give the most direct 
and immediate instruction in something that will help 
to solve the problems now before us. We shall need a 
million or more men, and women, in overalls standing 
before lathes and millers and planers. There is not 
time to make a machinist of one of them before they 
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must begin to produce. They must each, however, be 
able to make something, operation by operation. They 
must all learn how to measure, to read a micrometer, to 
use a gage, to realize when a tool is cutting freely and 
when it is not. 

This is not a matter of months, but or seeks, pro- 
vided the necessary machinery can be had and provided 
the men who can best show another how are spared both 
from enlistment and from actual production long enough 
to do it. It is not always, nor often, the most highly 
skilled mechanic who can transmit the maximum of 
knowledge. In fact, that quality is rather intangible 
znd not easily discovered, so it will take some time in a 
trial by error process to discover the right men; but 
when they are found, they must be left untrammeled 
by tradition, to teach just as rapidly as possible and to 
teach only the things that are of immediate need. All 
thought of any classroom work that does not apply di- 
rectly to the thing which the apprentice is to do in the 
next few weeks will have to be stripped from the course, 
regardless of whether what is left is good pedagogy or 
not. 

Women are likely to be just as necessary in the ma- 
chine industries as men; and they are probably quite 
as easily trained for these individual operations, even 
though we may be quite sure that few of them are es- 
sentially mechanically inclined. They have the advan- 
tage of approaching each job with an open mind un- 
confined by any preconceived ideas as to how the job 
should be done, and they are excellent at following an- 
other’s lead. 


Saving Time and Abrasive Wheels 
By H. L. KourR 


Mr. Murphy’s article, “Toolroom Grinding,” page 755, 
Vol. 46, brought to mind a grinding kink that I use. 
It is a time and money saver, and may be of interest. 

We have in great many special-form abra- 
sive wheels for grinding and regrinding a certain class 
of tools. These forms require extreme precision and 
necessarily consumed a great deal of time in dressing 
the wheels. In removing these wheels from the spindle 
of the grinder and replacing them at a future time for 
regrinding the same job, it was always necessary to re- 
dress the wheel, owing to the fact that it was impossible 
to replace them on the spindle again so that they would 
run true. We bought a lot of abrasive-wheel centers 
(or bushings on which the wheels mounted on 
this particular grinding machine), and instead of re- 
moving only the wheel we remove the entire abrasive- 
wheel center, leaving the wheel mounted on it while 
not in use. These abrasive-wheel centers inter- 
changeable on the No. 13 B. & S. universal grinder and 
the No. 2 B. & S. surface grinder. In this way they 
may be used on either machine, and when they are re- 
placed they run perfectly true without redressing, only 
requiring redressing when they wear out of shape or 
become glazed. The cost of the abrasive-wheel centers 
is very small, in fact less than the cost of dressing 
some of our abrasive wheels. 

We have at the present time at least fifty wheels of 
different shapes stored away that will not be removed 
from the emery-wheel centers until they are worn out. 
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The Fay Automatic Ring-Gear Machine 


SPECIAL CORRESPONDENCE 





SYNOPSIS — The Jones & Lamson Machine 
Co. has developed a highly specialized modifica- 
tion of its Fay automatic lathe for the work of 
machining the large ring bevel gears in the rear- 
axle drive of automobiles and trucks. 





FRONT view of the Fay automatic ring-gear 

machine is given in Fig. 1, and a rear view in 

Fig. 2. Fig. 3 shows the gear-drive headstock 
with cover removed, and Fig. 4 is a typical tool set-up. 
Reference should first be made to Fig. 4 in order to 
get an idea of the operations for which the machine is 
designed. The front toolholder moves on an angle, as 
shown by the arrow, for finishing the bevel on the outer 
and inner ends. The tool A roughs the outside diam- 
eter; the tool B, immediately following in one continu- 
ous motion, finishes it, while the tool C machines the 





[ a 








on a cam roll fastened to a carrier clamped to the bar 
H on the inside of the drum. 

On the rear side of the machine, shown in Fig. 2, is 
seen the rear toolholder L, which carries the tools D, FE 
and F of Fig. 4. This is a compound rest operated by 
a strongly constructed rack, pinion device, 
the pinion shaft extending up through the center of the 
angular adjustment of the rest. its lower 
end a gear meshing with the rack M, Fig. 2, which is 
connected with the cam slide N the cam roll O, 
operated by outside cams, of which one is shown at P 
on the drum. The compound the tool 
block L can be adjusted to any angle to turn anything 
from a cylinder to a straight face or even an internal 


gear and 


It carries at 
and 


rest carrying 


bevel. 

The movements of both front and rear cross-slide are 
thus seen to be controlled by cams on the drum K. This 
drum for feed and fast motion for 
idle movements, driven as will be later described and 


has a slow motion 








FIGS. 1 AND 2. FRONT AND REAR 


inside end. The rear toolholder, moving in the direction 
1f the arrow as shown, carries the tool D, which roughs 
the bevel face of the blank. The tool FE, which follows 
immediately after, finishes it, and the tool F, in the 
same continuous motion, rounds the corner at the back 
side of the blank. It will be noticed that the front and 
back faces, and the bore by which the blank is held, 
have been machined by previous operations on the 
turret lathe. 

Going back again to the description of the machine 
on which this work is done, at G in Fig. 1 is shown the 
front tool carriage. This carries the tools A, B and C 
of Fig. 4. It is mounted on bar H, Fig. 1, which has an 
endwise motion, and the bar and toolholder together 
are rocked in the journals of the bar by means of the 
follower on the under side of the toolpost, which rests 
on the bevel former J. This former may be adjusted 
to any angle required to meet the desired angle for the 
bevel on the ends of the teeth. The longitudinal move- 
ment of the bar H, by means of which the toolholder G 
and the tools mounted thereon are fed along the work, 
is given by cams on the inside of the drum K operating 


VIEWS OF 


SPECIAL AUTOMATIC 
automatically shifted by adjustable dogs placed on the 
drum in the usual way. 


The drive of the machine is best shown in Fig. 3, 
where the headstock is illustrated with the cover re- 
moved. The drive is either from a motor mounted on 


the headstock or through the main lineshaft direct to 


tight and loose pulleys at Q. The driveshaft for the 
driving pulleys Q carries a triple sliding gear R 
shifted by a fork controlled by the handle S. In the 


three positions it meshes with the three correspond- 


ing gears on the intermediate shaft 7; the gears 
on this shaft in turn drive the third shaft U 
either through the slow-speed ratchet gear V or the 
intermediate clutch gear X or the fast speed W. This 


speed change is under automatic control of the machine 


by means of the clutch collar Y and a speed-change 
lever. 

This speed-change lever is operated by dogs on the 
drum which throw the clutch collar Y either to its in- 
termediate or extreme right or left position, as may be 
required at any point in the machining of work. In 


the intermediate position the drive is through the silent 
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ratchet gear V. This gives a very slow speed used 
when the cutting tools are below the scale on hard 
forgings. The clutch collar Y is next thrown to the 
right, giving the intermediate speed through the clutch 
gear X used for roughing. When the finishing tools 
come into play, the clutch collar is thrown to the ex- 
treme left, bringing the drive through the gear W and 
giving a high speed for finishing. The spring release 
mechanism, shown at A2 in Fig. 1, is used in snapping 
the gears through the neutral position in getting from 
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COVER REMOVED 








Fils. 3 GEAR-DRIVE HEADSTOCK WITH 
the intermediate to high speed when changing from 
roughing speed to finishing speed. 

All the gears of this drive are of hardened steel and 
run in oil. Pinion B2, Fig. 3, on the third shaft meshes 
with the spindle gear C2. This spindle gear runs in a 
bath of oil, which it carries up to a scraper, feeding it 
the upper reservoir in which the transmission 
gears revolve. This reservoir in turn drains back 
through the main bearings of the spindle into the lower 
reservoir where the spindle gear C2 again picks it up 
and returns it over its course, thus giving continuous 


into 


lubrication. 

This geared headstock will thus be seen to give nine 
spindle speeds without change of drive-pulley speed, 
and these speeds are so arranged that there are three 
groups of three each in the headstock operated by hand 
for any one of the three groups; and they automatically 
by the mechanism have any one of the three speeds in 
that group required at any point in the operation. 

The cam drum K is driven by a wormshaft connected 
through change mechanism at D2 in Fig. 1 and a belt 
with a slow-speed driving pulley £2 in Fig. 3. This, it 
will be noticed, is connected with the third shaft, which 
receives all the speed variations of the geared head 
drive. The change gears may thus be set for any feed 
in revolutions per inch irrespective of the spindle speed. 
The fast motion is through a clutch pulley F2, shown 
at the back of the machine in Fig. 2. This is belted to 
the fast-motion drive pulley G2 in Fig. 3. This driving 
pulley, being geared for a main driving shaft, runs at 
constant speed, so that fast motions of the cam drum 
are always at high speed irrespective of whether the 
spindie is running slow or fast. 

This arrangement, together with the fact that no 
time is required for turning of turrets or other similar 
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idle operations, reduces the idle moments of a machine 
to practically nothing. 

Finishing tools, as shown in Fig. 4, follow immediate- 
ly after the roughing tools, so that no time is lost in 
bringing them into action. 

Another interesting provision possible with some de- 
signs of ring gears is shown clearly in Fig. 2. It con- 
sists of the wrench shaft H2, carrying on its inner end 
the flange plate by means of which the ring gear is held 
to the fixture on the end of the spindle. By this means 
the flange is always in place on the machine, and it is 
not necessary to pick it off and set it on a bench with 
other outside pieces. It only remains to clamp it and 
unclamp it as the work is put in and removed, leaving 
the hands of the operator free for handling work. 

With other designs of ring gear it is better to use 
the arrangement shown in Fig. 4, where the flange J2 
is clamped up against the work by the nut with in- 
terrupted holding lugs, which are such that when the 
nut is released the flange may be drawn off past the 
lugs through its clearance slots without requiring the 
nuts to be entirely screwed off and on. Either one of 
these clamps gives great rapidity in loading and un- 
loading. 

The advantages claimed for this machine are: 

1. Continuous production at exactly the right feeds 
and speeds required for the most efficient cutting with- 
out any lost time required for idle movements. 

2. Compactness of mechanism for the amount of out- 
put per machine, reducing the factory space required 
for a given production. 

3. Extreme simplicity of mechanism and the confin- 
ing of the machine to single spindle units, so that in 





TYPICAL TOOL SET-UP 


FG. 4 


event of any slight disarrangement in the mechanism 
but a small part of the production is held up. 

4. The low capital cost for a given output, made possi- 
ble first by high productivity and the low cost of each 
unit. 

5. Low labor cost, owing to quick change of work 
possible; high speeds and feeds; and quick change from 
one job to another, camming being permanent. 
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Chart for Pulley Sizes* 
By HENRY J. FULLER 

The pulley user will find this chart a great time 
saver. When you have a lineshaft, the speed of which 
vou know, and buy a machine that should run at a 
speed given by the maker, the question arises as to 
what pulleys you need to order. 

There are a great many things that affect your choice 
besides the diameters that will give the speed ratio: 
The drop of the shaft hangers on the lineshaft or 
countershaft; the nearness of some pipe or beam; on 
the machine itself some parts limit the size of the 


revolutions per minute, as are the lower set at the 
bottom. The other two sets are pulley diameters iz 
inches. 

For example, you have a driving shaft running at 
150 r.p.m. and a machine or countershaft running at 
250 r.p.m. Find 150 at the right. Follow the cross- 
section horizontal line until it meets the cross-section 
vertical line that starts from 250 at the bottom of the 
page. The diagonal line or curve that crosses this 
intersection is the key to all the pulley combinations 
that will give these speeds. 

Notice that the vertical from 33 and the horizontal 
from 20 meet on this line; also, 40 and 24, 50 and 
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Pulley Sizes in Inches 
260 260 300 3% 340 360 380 4 420 440 460 480 500 


n RPM. 


CHART FOR QUICKLY DETERMINING THE SIZES FOR PULLEYS 


driven pulley; or if the drive is close, the are of con- 
tact may prohibit a smaller pulley. 

Surely it is worth something to be able to tell at a 
glance all the pulley combinations that will produce 
the speed changes you need. The right-hand figures 
in the accompanying chart are for shaft speeds in 


Y 


*Copyvright, 1917. MeGraw-Hill Publishing Co 


30, 67 and 40, 80 and 48, 90 and 54, 5 and 3, 15 and 
9, etc. It works both ways. If you have in stock 
a number of pulleys, you can soon tell how near any 
two of them will come to giving you the speeds you wish. 

If the speed horizontal and vertical do not meet on 
anv of the diagonals that are drawn to give the usual 


speed changes, you can easily place a ruler sO that 
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the edge passes through the intersection and also 
through the lower left-hand corner of the page and 
draw your own key line. 


Then also, if you are limited to pulleys where hori- 
zontal and vertical do not quite meet at the diagonal 
of your chosen speed, a glance will show you how much 
your speed will be affected; for instance, pulleys 49 
and 30 in. would make the speed 245 instead of 250. 

In reading such a curve or chart, a celluloid rule 
or right triangle is an aid; and when the lines are 
close together, it is sometimes better to read a multiple, 
as in the last example 50 to 30 is the same as 5 to 5. 
Likewise, for numbers than those shown, a 
smaller can be used, as 15 for 150 on the left-hand 
side; only it must be remembered to add the zero or 


larger 


point off in the answer, as the case may need. 


Efficiency in the Foundry 


By M. E. DUGGAN 


Frequently machine parts are designed with pockets, 
projections or undercut portions that make the work of 
molding very difficult. In many cases the design of cer- 
tain parts can be simplified, thereby modifying the 
pattern, increasing production and decreasins the ex- 
pense in the foundry without detriment to the utility 
of the part or the machine. 

The sewer cap ring shown is a very fair example of 
a job of this kind. The pattern this 
was made and received at the foundry is shown in Fig. 


for ring as it 
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FIGS. 1 TO 4 THE ORIGINAL AND ALTERED DESIGNS 
1. To aid my description I have shown the ring in- 
verted with the cover face down; in other words, in 


the pouring position of the mold. The pattern maker 
constructed his pattern to mold the inside down to the 
projecting ring X in the cope. This required a special 
cope flask to take care of the heavy body of hanging 
sand. The sides of the pattern being almost straight, 
it was a difficult job for the molder to make a clean lift 
the labor 


care were required to secure the mold in order to pre- 


when removing cope, and considerable and 


vent a drop when closing. A slight change in the de- 
sign in.—would in no way affect the 
design and would be an aid in the lifting of the cope. 


a taper of, say, ! 


With the design shown in Fig. 1, four castings was a 
day's output. 

In order to simplify the molding, lessen the labor, in- 
crease the daily production and decrease the expense 
in the foundry, the foundryman made a change in the 
pattern. Notice how this simple change affected the 
changing the original 


whole job of molding without 
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design of the casting. The decreased production was 
due to the projecting cover ring X shown in Fig. 1. 
This the foundryman had removed or cut away from the 
body of the pattern. A ring core made up of six seg- 
ment cores and having a recess that formed the ring 
was placed and rammed up in the mold as shown in D, 
Fig. 2. The whole pattern was molded in the drag. 
After the mold was completed, the pattern was with- 
drawn. 

No cope was used, as the casting was made in an 
open mold. While this method does not produce a 
smooth cope face on the casting, it is satisfactory for 
the purpose for which it is intended. The pouring 
basin B is mounted on the slab core C. The hole or 
sprue is so located that the metal runs to the bottom of 
the mold. In Fig. 2 the mold is shown ready to be 
poured. Nine castings were produced in a day. 

In Fig. 3 a change is made in the design. Instead of 
a projecting ring the pattern is made with a recess to 
receive the cover. This simplifies the molding, as no 
core is required. Notice the change in the 
of the pouring basin. The metal, if run straight down, 
as in Fig. 2, would land on and wash away the green 
sand forming the recess for the cover, thus creating a 
lump in the recess that would destroy the usefulness 
of the casting. To overcome this trouble the metal is 
directed into the mold at the bottom corner, as shown 
at E. 

Another very good example of efficiency in the foun- 
dry is shown in Fig. 4. This shows the type of man- 
hole cover in general use in the construction of under- 
vround wiring systems. In design it is different from 
It is made with the 
projecting ring G on the bottom face (inverted in the 
sketch). When the casting is in place on the concrete 
wall, this ring anchors and prevents a shift. With this 
simple ring made on the casting the molding is more 
difhcult and production is decreased, because a cope 
flask is necessary to complete the mold. Notice how 
the molder got around this trouble. The anchor ring G 
was cut away from the pattern, thus making it pos- 


location 


the sewer cover shown in Fig. 1. 


sible to produce the casting in an open mold. Pins H 
were used to take the place of the ring. These were 
sheared from wrought bar iron 1 in. square. Four 


pins were employed in each casting. After the pattern 
was withdrawn, the four pins were inserted in the mold 
equally spaced on the circle as shown at H. With the 
original design, three castings was a day’s output. The 
altered design made it possible to produce seven cast 
ings in the same time. 

\n incident that happened on a certain job where a 
number of the manholes shown in Fig. 4 were being 
put in, is deserving of notice. The masonry work was 
far in advance of the casting supply. When the cast- 
ings were delivered on the job it was discovered that 
they were produced from the original design with the 
ring G cast on them. No provision was made in the 
concrete for the anchor ring. The result was that the 
manhole cover, when placed in position on the concrete 
wall, was 1} in. above the prescribed street level. This 
trouble was corrected in the following way. Castings 
from the altered model were made and kept on hand 
in the foundry, and the anchor pins were driven out 
of these castings. By so doing they were made the re- 
quired height and became available for immediate use. 
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Rational Interchangeability 


UST as it has been a human tendency to attempt 
y to regulate prices without finding out first what 
constitutes cost, so has the effort been to establish 
limits without defining interchangeability. 

‘Actual interchangeability is something that is so rare 
(on fine work) that it would be difficult to cite one 
real example of it among all the fine products manu- 
factured in this country. 

The nearest approach to true interchangeability comes 
on mechanical products where nicety of workmanship 
is not of primary importance—where a hole may be, 
say, a sixteenth of an inch larger than the spindle 
that it is to receive. 


There is no great difficulty in obtaining a “fit,” as 
the word is interpreted in such cases. However, apply 
this to the case where half- and quarter-thousandths 
represent the difference between a fit and no fit, and 
you find a different story. 

One large machinery-manufacturing concern 
ducing a machine that requires very close fitting for 
proper operation spent in the neighborhood of $100,000 
attempting to secure real interchangeability, and was 
forced finally to abandon the idea. 

Typewriter and cash-register work may be cited as 
examples of “near interchangeability,” but the parts in 
these cases, although small, are not worked to really 
fine limits. 

When it comes to a piece of mechanism where the 
tolerances run to tenths of thousandths and where 
some of the dimensions are held without limit, true 
interchangeability becomes so difficult as to be almost 


pro- 


impossible. 


Take, for example, the Springfield rifle. General 
Crozier testified a few days ago before the Senate 
Committee that the reason for delaying the start on 
the new modified Enfield rifles was to secure the same 
degree of interchangeability in them that the Ordnance 
Department has maintained on the Springfield rifle. 

We would like to see this interchangeability put to 
the test and believe that it would be well worth the 
expense in clarifying opinion as to what interchange- 
ability really is and how much of it is essential on 
rifle work. 


We would suggest as a very practical test of this 
interchangeability of which General Crozier speaks that 
a civilian committee of engineers select two rifles made 
at the Springfield arsenal, one being a rifle, let us say, 
that has just been completed, and the other a rifle that 
was completed a month ago. Let them, then, with the 
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aid simply of wrenches and screwdrivers and without 
files or emery cloth, dismantle these two rifles and inter- 
change their parts. 

This would make an interesting test of the real in- 
terchangeability of the Springfield rifle and incidentally, 
we believe, give certain of our ordnaice officials useful 
food for thought on the necessity of splitting hairs. 


Censoring Technical Articles 


HE problem of censorship has many angles, and it 

is no easy task to impose on anyone. This is espe- 
cially true in the case of technical articles, particularly 
when the censor is not trained both in mechanics and 
the proper discrimination as to the value of such ar- 
ticles in assisting production. 

The Bureau of Public Information has taken the 
broad stand that the public is entitlhd to any and all 
information that will not be of service to the enemy. 
The people of the country must pay the cost of the 
war, both in blood and treasure, and they are entitled to 
know all that can be safely told them. Then, too, it is 
policy to keep them informed and interested, because 
they are the customers for all bond issues that it may 
be necessary to float. 

x “ *% 

In the matter of technical information the proper 
publicity becomes a vital factor in securing the de- 
sired production of all sorts of mechanical devices and 
parts. 

The publication of data concerning shell manufac- 
ture in the American Machinist in the earlier days 
of the war was credited by the Canadian Shell Com- 
mittee and others with having greatly aided the produc- 
tion of shells at a time when they were most needed. 
Yet data of this kind might easily have been prohibited 
by any but a broadminded censor on the ground of giv- 
ing information of value to the enemy. 

There are very few cases where the publication of 
data regarding the manufacture of munitions that are 
needed in large quantities can fail to be of help in aiding 
production. And this is usually of far greater import- 
ance than the possibilities of the enemy knowing how 
the munitions are made—he can usually find ‘out with- 
out much difficulty and can seldom utilize the knowledge 
in any case. 

The new airplane program, including the aviation 
engine, is a case in point. We are constantly receiv- 
ing requests from shops in various parts of the country 
desiring specifications and asking how they can be of 
service. Many of these shops have capacity that could 
be utilized to advantage in making engines or pro- 
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pellers or parts of engines or planes, but it is going to 
be impossible to utilize these shops unless there is some 
way of acquainting them with what is needed and per- 
haps showing them how the work is done in other 
plants. The only practical method of accomplishing 
this is to publish all necessary details in such a paper as 
the American Machinist, which reaches thousands of 
shops. 

There seems to be a general impression in some quar- 
ters that the industrial inventory covered all this, but 
a little consideration will show this belief to be errone- 
ous. Take your own case, and see if the answers you gave 
to the questions asked would enable anyone to tell exact- 
ly what you could make that would fit into the airplane 
program, about which you knew nothing at that time. 
Not knowing the work, you could not answer so as to 
let anvone know how nearly your experience fitted that 
line of work. 
ders are left about where they were before the inven- 


Consequently, those who must place or- 
tory was taken. They must depend on personal knowl- 
edge of plants in placing orders and in so doing unavoid- 
ably lay themselves open to the charge of favoritism, 
even when none is intended. 

If, on the other hand, some general idea of the work 
desired, together with a few leading specifications, can 
be placed in the hands of several thousand shop man- 
agers, a goodly number of them will see that certain 
parts of the work are within their capacity, and the 
sources of production will be greatly increased. 

There can be much profitable publicity by a careful 
codperation with the engineering periodicals that can 
in this matter. 


be of service 


Mechanics for Repair Work Behind 
the Lines 


( NE of the very interesting features of the present 

preparation is the development of a large machine- 
shop capacity for repairing artillery, motor trucks, auto- 
mobiles, motorcycles, etc., directly behind the lines on the 
other side. These shops have been organized on a 
very extensive scale, larger than we are apt to realize, 
and it is gratifying to know that the equipment is 
rapidly nearing completion. 

The personnel of these shops, which will require sev- 
eral thousand mechanics, is now being organized by 
the Quartermaster Corps in Washington with the view 


to early service in France. 


These shops are laid out to care for a very wide 
range of repairs, in fact, being general shops. Applica- 
tions for enlistment will be gladly received of men who 
are competent blacksmiths; carpenters; welding repair- 
repairmen; harnessmakers and 

motor-truck pleasure-car 


gasoline-engine 

saddlers; laundrymen; 
repairmen; machinists; toolmakers; die sinkers; mag- 
neto repairmen and electricians; motorcycle repairmen ; 
oxyacetylene welders; painters; plumbers; steamfitters ; 


men; 
and 


gasfitters; automobile-radiator repairmen; sheet-metal 
workers; rear-axle and transmission repairmen; shoe 
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repairmen; storage-battery repairmen; tentage repair- 
men; automobile-tire repairmen; automobile upholster- 
ers and trimmers; and wheelwrights. 

Applicants must be within the ages of 21 and 45 
vears and, if drafted, cannot be enlisted in this organi- 
zation, but may be transferred to it from the draft. In 
case applications are made for enlistment in this organi- 
zation, letters of recommendation stating fully the 
qualifications by some competent authority should be 
inclosed. 

Applications should be addressed to Quartermaster 
General, United States Army, attention of Maj. H. A. 
Hegeman, 1421 I St., N. W., Washington, D. C. 


Obtaining Transportation Priorities 
By WADDILL CATCHINGS 


(Chairman of Committee on Coéperation with Council of 
Defense, of the Chamber of Commerce, | S 


$6 URING the continuance of the war in which the 

United States is now engaged the President is 
authorized, if he finds it necessary for the national de- 
fense and security, to direct that such traffic or such 
shipments of commodities as, in his judgment, may be 
the national defense and security shall 
have preference or priority in transportation by any 


National 


essential to 
common carrier by railroad, water or otherwise.” 


These are important words for business men. They 
are in the recent amendment to the Interstate Commerce 
act and create the power which the President has dele- 
gated to Robert S. Lovett. 

The meaning and effect of this new statutory pro- 
vision are illustrated by Judge Lovett’s order in con- 
nection with the shipment of coal to the Northwest. 
On Aug. 20, a number of railroads serving Lake Erie 
ports in the transportation of bituminous coal for trans- 
shipment by vessel to ports on Lake Superior and Lake 
Michigan were directed until further order daily to give 
preference and priority i:: che distribution of cars to 
coal mines served by them and transport the same so 
that bituminous coal for transshipment by lake shall 
have preference and priority in transportation. 

Business men who may at some time apply for pref- 
erential shipment under the terms of this act should 
bear in mind that preference can be granted only when 
essential to the national defense and security. When 
such applications come to be considered, it is not unlikely 
that attention will be given to the manner and extent 
to which such business men are contributing to the 
national defense and security. 

Thus, when a manufacturer recently applied for pref- 
erential shipment of a material of which he was in 
need, inquiry was made of .hose branches of the Govern- 
ment served by this manufacturer to develop how the 
manufacturer stood on contract deliveries and what his 
attitude was toward supplying the Government at fair 
prices. 

Business men should not forget the maxim of equity 
that those asking relief and assistance should come with 
clean hands. 
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War Convention of the United States 
Chamber of Commerce 


SPECIAL CORRESPONDENCE 





SYNOPSIS —The War Convention of the 
United States Chamber of Commerce, at Atlantic 
City, Sept. 17 to 21, developed an expression of 
the attitude of American business toward the 
conduct of the industrial side of the war. 





ACHINERY manufacturers will follow with in- 

terest the findings and recommendations of the 

War Convention of the United States Chamber 
of Commerce held last week at Atlantic City. The object 
of this convention was twofold: First, to secure from 
the representatives of our Government inspiration and 
suggestions as to how industry collective and individual 
can become more efficiently applied to the end in view; 
and second, to secure from the collective membership of 
the convention suggestions and resolutions leading to the 
same purpose. While the subject is too large to be cov- 
ered by any convention assembled for a short period of 
time, it was a promising beginning for a more wide- 
spread and detailed consideration of the great question 
of the coéperation not only between Government and 
business, but between individual industries at this time. 

Representing the Government at the convention, 
Secretary Baker and Secretary Lane outlined the task 
confronting industry and commended the _ unselfish 
way in which industry has voluntarily put its shoulder 
to the wheel in an unselfish and whole-hearted desire 
to contribute its full effectiveness. 

Following this, Waddill Catchings, chairman of the 
Committee of the National Chamber on Codperation 
with the Council of National Defense, pointed out the 
necessity of altering or perfecting the existing organi- 
zation at Washington to do away with cross purposes 
and confusion in the Government’s contact with in- 
dustry. 

“The Government,” Mr. Catchings said, “we are in- 
formed, intends to spend $19,000,000,000 for itself and 
its allies during the next year. When we consider that 
the entire gross turnover of the United States Steel 
Corporation and its subsidiaries is $853,000,000 each 
year, it will be seen that the Government will place 
upon business a demand 20 times great as the 
entire annual turnover of all those great corporations.” 

Mr. Catchings pointed out that as the result of 
the competitive bidding between the Government and 
private industry since the war began, high prices have 
been produced and that there has been much discontent. 
Taking up the work of the War Industries Board, he 
said there is a question whether this board can go 
beyond the purposes for which it was intended and 
meet the industrial problems arising from the Govern- 
ment’s purchases. 

“Our committee advocates the creation of a War 
Board similar to the Ministry of Munitions in England,” 
Mr. Catchings said. He said that the civilian advisory 
commission to the Council of National Defense should 
be actually in the service of the Government with the 


as 


Government officials, and not merely advisers, that they 
should be doing the actual purchasing for the Govern- 
ment, determining prices and controlling priority as 
well as distribution. 

“Chaos exists in business today,” Mr. Catchings said, 
“and order must be brought out of this chaos if we 
are to win the war. The Price Control Committee 
Wall St. man, farmer, distributor and merchant—is 
unanimously of this opinion.” 

President Rhett then explained that the Committee 
on Coéperation with the Council of National Defense 
is probably the most important committee the 
chamber, and said that the statements made by Mr. 
Catchings represented the result of the daily experiences 
of the committee sitting in Washington. 

The Wednesday morning session was devoted largely 
to distribution and priority. A. C. Bedford, president 
of the Standard Oil Co., described the uses of petro- 
leum and its products during the war. 


of 


PINCH IN SHIPPING WILL COME IN FEW MONTHS 


Raymond B. Stevens, of the United States Shipping 
Board, said, “The pinch in shipping is likely to come in 
the next six eight months.” He urged that the 
Chamber of Commerce of the United States support the 
request of the Shipping Board that Congress allow the 
President to suspend during the war only the laws 
that prevent foreign ships from engaging in coastwise 
trade. 

Harry A. Wheeler, of Chicago, former president of 
the Chamber of Commerce of the United States, spoke 
on the relation between business and transportation. 

“Federal control railroads,” Mr. Wheeler 
“will be brought 10 vears closer by reason of the war.” 
He said that the next step in regulation would be 
Federal incorporation, and Federal regulation of the 
issuance of securities. The functions of the state rail- 
road commissions, he believes, will gradually be absorbed 
by the United States Government. 

“The Government,” Mr. Wheeler said, “must 
assistance to the railroads in obtaining capital, as it 
goes on tightening and increasing its regulations.” 

After Mr. Wheeler’... address a discussion was opened 
by Walter Parker, representative of the Department 
of Commerce in Inland Water Transportation, and 
others. The subjects under discussion were as fol- 
lows: (a) Priority of transportation and distribution 
of materials and finished products for the Government, 
the Allies and the public at large; (b) what steps 
business may take by planning bulk shipments and more 
efficient storage to secure greater use of existing rail- 
road facilities; (c) the increased use of our inland 
waterways and coastwise transportation; (d) what the 
business men of the country may do to accelerate the 
shipbuilding program. 

Mr. Parker pointed out that the normal volume of 
commerce requiring movement in the United States 
is greater than is the provision for moving it as re- 
quired. 


or 


of said, 


render 
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“In other words,” he said, “the day of railroad 
monopoly of transportation is now at an end, just,as 
the day of boat monopoly was forced to 4u end some 
years ago. The Federal Government realizes the 
necessity of a readjustment, and ports are now building 
river-rail-ocean terminal and warehouse facilities. 
River towns, too, are building or preparing to build 
river-rail terminals and water-side storage facilities. 
The State of New York is preparing to revive inland 
transportation in a large way.” 

During the discussion, Samuel M. Hastings, president 
of the Illinois Manufacturers Association, pleaded for 
coéperation among business, ocean transportation, rail 
transportation and river transportation. 

The Wednesday afternoon session brought out some 
live discussion on the subject of how industry can 
organize for better coéperation. Walter S. Gifford, 
director of the Council of National Defense, held out 
as an ideal, not only during, but after the war, the 
nation-wide organization of each industry. He sug- 
gested that each industry thus organizing should select 
a board of directors and a chairman in a democratic 
way that will give true representation to the industry. 

George D. Mclivaine, secretary of the National Trade 
Organization Secretaries, brought out the fact that 
practically every important industry is today repre- 
sented by its national trade association. William 
Butterworth, president of the John Deere Plow Co., 
cited as an example of the trade association as a point 
of contact with the Government the facility with which 
the Wagon Manufacturers Association had arranged 
with the Government in the placing of a contract for 
34,000 army wagons. A committee from this organiza- 
tion, also including those not in the organization, 
completed in Washington in one week the matter of 
standardization for practical manufacture, the form of 
contract and the matter of price, and in addition placed 
the order for 34,000 wagons with various members of 
the association and other wagon builders. Mr. Butter- 
worth spoke strongly in favor of eliminating individual- 
ism in these matters and handling them collectively 
through trade associations. 


GOVERNMENT MUST GIVE DEFINITE ANSWERS 


The president of the Emerson Brantingham Co., 
C. S. Brantingham, spoke of the necessity of an or- 
ganization on the part of the Government which would 
permit industry to receive definite and decisive answers 
to important questions. He stated the well-known fact 
that under the present arrangement it is necessary 
for an inquirer on industrial subjects to spend most 
of his time finding the man who can give a definite 
answer, and that often this is impossible. He said that 
the Government should do two things: Establish defi- 
nite priority, and provide an organization capable of 
answering questions asked by industry and business. 

S. M. Hastings, president of the Illinois Manufac- 
turers Association, commented on the loss to industry 
through local labor competition whereby one factory 
will attempt to replenish its supply of trained labor 
at the expense of its neighbors, to the ultimate loss 
of efficiency of all concerned. 

S. A. Osborne, vice president of the Westinghouse 
Manufacturing Co., expressed the belief that prefer- 
ential treatment in priority should be accorded in ratio 
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to the necessity of the industry to war. He also be- 
lieves that industry should name its own committees 
in connection with handling Government matters, and 
that wage fixing is a duty in connection with price 
fixing. 

At the Wednesday evening session, Herbert Hoover 
and Lord Northcliffe spoke to an audience numbering 
several thousand. Lord Northcliffe stated that he had 
recently visited one of the large war-industry plants in 
England and that this plant (with its ramifications) 
covered an area of 3x9 miles. He said that England 
has been forced to establish in France, for the quick 
repair of cannon and war material, industrial centers 
rivaling in size the City of Bridgeport, and stated that 
we of the United States would also find it necessary 
to establish in France workshops of like magnitude for 
the care of our equipment. 

Edward A. Filene, of the Filene Co., Boston, said in 
part: 

“The problem of American business after the war 
will be complicated by two obvious facts. Every na- 
tion will be under an equally heavy pressure to find 
profitable markets for its products. And war has 
stimulated the production of Europe as it is stimulat- 
ing the production of America. These facts will make 
the nations of Europe our severe competitors in the 
race for markets. Nor will the nations of Europe buy 
from us more than urgent necessity demands, when 
once the imperative needs of reconstruction have been 
met. This will be true because after the war the 
nations of Europe will have learned that a nation that 
contains within its own borders all the elements needed 
to sustain its life and supply its army will stand the 
best chance of survival in the event of another war. 

“American business, when the war is over, will find 
itself in a world of fierce competitors and reluctant 
customers, neither of which will be the result of the 
ill will of nations toward us, but the inevitable devel- 
opment growing out of the urgent need of the nations.”’ 

At the Thursday morning session, Lewis E. Pearson, 
chairman of the board of the Irving National Bank of 
New York, spoke on trade acceptances, strongly ad- 
vocating this means of encouraging better business 
and simplifying business relations with the producer, 
the manufacturer, the wholesaler, the retailer and the 
final consumer. 


SECRETARY WILSON DISCUSSES LABOR PROBLEMS 


Of interest to all manufacturers are the views of 
Secretary of Labor Wilson, regarding industrial re- 
lations, as expressed at the convention Thursday morn- 
ing. Secretary Wilson said in part: 

“There is a limit to which employers can go, no 
matter how generous they may be toward their em- 
ployees, and that limit is the extent to which they are 
forced by their less generous competitors. Material 
things are not the only things for which we stand, and 
when I say ‘we,’ I mean both employer and employee. 
So far as the employee is concerned, while he may 
appreciate your generosity, admire your charity in the 
housing conditions and other fine surroundings in which 
you place him, he would rather live in a log cabin, a 
home of his own, and on hominy of his own produc- 
tion than live in a palace and feel that it came from 


charity. 
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“The employee wants the right and privilege of doing 
something for himself. Now, you employers have the 
advantage of experience. Your contact with the world 
gives you a broader view than the employee can pos- 
sibly have. It is only when he has the opportunity of 
selecting skilled men to speak for him that he comes 
anywhere near you in advantages.” 

The sevretary spoke of problems which have come 
before the Department of Labor. “In the department,” 
he said, “we have not sought to impose any views on 
either side, employer or employee. In these labor diffi- 
culties we have tried to find some ground acceptable to 
both sides, but it occurs to us that employers and 
employees should both be willing to yield something 
for peace, that both should make sacrifices, in order 
to keep our industries moving smoothly. I have said 
to employees that this is no time to insist on the recog- 
nition of the union, no time to insist on the changes of 
standards in work. I have said to employees that 
if they have been unable to gain recognition of unions 
in normal times, they should not endanger their 
country’s future by insisting on these changes in these 
abnormal times. 

“But,” the secretary continued, “I also want to say 
to you employers that this is no time to stand upon 
your prejudices, no time to insist upon ‘profiteering.’ 
If you have been unable to gain big profits in normal 
times, you should not take advantage of your country’s 
necessities by insisting on abnormal profits at this 
time.” 

After describing in considerable detail some labor 
troubles which the Department of Labor has recently 
adjusted, the secretary said: 

“Many of you are wondering why there is a spirit 
of unrest among the workers of the country. Many of 
the troubles which have come from this unrest we have 
been able to adjust before they reached the strike stage, 
by negotiation along the lines I have outlined to you. 
Did it ever occur to you that the greatest reason for 
he unrest that exists among the workingmen of this 
country is that the story has gone forth that corpora- 
tions engaged in the iron and steel industries, for 
instance, are making a profit of from 200 to 400 per 
cent.? that corporations engaged in the shipbuilding 
industry are making enormous profits? that corpora- 
tions engaged in the mining and lumbering industries 
are making enormous profits? 


THERE SHOULD BE No “Swac” 


“In other words, did it ever occur to you that the 
story has gone forth that business men are not patri- 
otic? that they have been ‘profiteering’? And did it 
ever occur to you that the workingman has said to 
himself that he will insist on getting his share of the 
‘swag’? Now, my position is that there should be no 
‘swag’ to share between you!” 

Mr. Wilson spoke of what he believes to be the value 
of price fixing. He said that price fixing will stabilize 
industry and, above all, eventually stabilize the price of 
labor, so that wages will in the end be fixed not by 
an arbitrary government, but by industry itself. 

A combined session on banking, finance and foreign 
trade was held Thursday afternoon. James A. Farrell, 
president of the United States Steel Corporation, spoke 
on the subject of “Helping To Win the War Through 
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Foreign Trade,”’ pointing out not only the necessity of 
supplying our allies with material through ships that 
must be built, but also of keeping ourselves supplied 
with important imported raw materials which we do not 
produce, but which are, nevertheless, absolutely essential 
to industry. 


RESOLUTIONS ADOPTED BY THE UNITED STATES 
CHAMBER OF COMMERCE 


Resolutions to the following effect were adopted by 
the United States Chamber of Commerce as voicing the 
sentiment of the American business and industry at this 
time: 

1. A declaration of unanimous support of the Government 
in every step necessary to the advancement of the cause of 
liberty and democracy. 

2. A recommendation that all war buying be assembled 
under the control of one board, this board being given full 
powers as to priority and the fixing of prices, not only with 
respect to Government purchases, but to the public, when 
necessary. 

3. The extension of sympathy and support to the new 
Russian republic. 

4. A recommendation to all business to coéperate in the 
forthcoming Liberty Loan. 

5. A recommendation that steps be taken by the Govern 
ment to maintain the parity of the American dollar in all 
countries. 

6. A reiteration of the principles enunciated by the Coun 
cil of National Defense that neither employers nor em 
ployees should endeavor to change at this time the pre-war 
standards then established. 

7. That the Calder Daylight Saving bill, which has already 
passed the House, receive the favorable attention of the 
Senate before adjournment. 

8. That there be no profiteering by producers, manufac 
turers, distributors or labor. 

9. That American roads and highways be improved as a 
military necessity for efficient transportation. 

10. That war-service committees should be speedily ap- 
pointed by all industries, the committees consisting of repre 
sentative men from the industries; that those industries not 
already nationally organized should take steps to become so 
at once; that these committees should be truly representa 
tive, not only of members of the organizations, but also of 
those not in these organizations; that these committees be 
appointed by each industry independent of Government ap 
pointment, and given full power to deal with the represen 
tatives of the Government in all matters pertaining to the 
undertaking of Government orders by each industry so rep 
resented. 

11. That an arbitration board be established consisting 
of representatives of the Government, of employers and 
employees, to pass upon all disputes relating to employment 
and labor matters, and that the decisions of this board be 
binding, making it illegal to interrupt production either by 
lockouts or strikes. 

12. That universal military training be adopted at once 

13. That the Webb bill permitting coéperation in export 
trade be favorably considered by the Senate before adjourn 
ment. 

14. That resident aliens be encouraged to secure natural 
ization. 

15. That an international congress of chambers of com 
merce be convened at the earliest practical moment. 

16. That retail merchants be urged to codperate with the 
Commercial Economy Board to reduce waste in distribution 

17. That the United States employment service main 
tained by the Department of Labor be given further powers 
for effective work. 

18. That a foreign commission be speedily appointed to 
proceed abroad to study present and after-the-war problems 

19. That in connection with price fixing by the Govern 
ment, the various industries be permitted from time to time 
to submit evidence of changing costs of manufacture so that 
the prices may be changed in accordance where necessary 

20. That it be urged as a recommendation to Congress 
that war taxes exceeding a certain amount be payable quar 
terly instead of annually. 

21. That the president of the Shipping Board be empow 
ered to employ foreign-built vessels in coastwise shipping, 
where necessary, as a war measure. 

22. That land and water transportation be strengthened 
as a measure of defense. 
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Hunt Storage-Battery Truck 


The illustration shows the latest storage-battery 
truck, known as type DF-60, which has been placed 
on the market by C. W. Hunt Co., Inc., West New 
Brighton, N. Y. In each front driving wheel of the 


machine is a motor having a rated horsepower of | 

The armature is provided with a shaft at each end, 
two bevel pinions being used, one meshing with the 
gear on one side of the wheel while the other 
at the other side of the wheel. This method of 
struction gives a balanced form of drive and eliminates 
jackshafts and differential. 

front of the truck is 
is carried on the 


meshes 
con- 
chains, sprockets, 
A separate 
for the 


worms, 
compartment in 
while the load 


used batteries, 











ATTERY TRUCK 


STORAGHE-B 
Front wheel eust steel with ball bearing rear hee ca 

teel with roller bearings ; tire front, 20x 34 tt reat OA NS 

pre ed-on type height vatform, 11 t dimensions of plat 
form 60x 37 in.: four-whee tee? turning radiu of outside 
wheel 5 ft. 8 in.; brake external contracting drive, motor in 
wheels: wheelbase, 5232 n.: front-wheel tread 62 in. ; rear-wheel 
tread, 242 in length over all, 106 in width over all, 37% in 

maximum peed i ! per hour: capacity 1000 Ib.: gerade 
negotiated with full load, 15 per cent controller drum type; 
peed two forward and two reverse with multivoltage control; 
ifety cutout, drum type 


low platform at the rear. Both the loading platform 
and the battery box are covered with checkered steel 
plate. Four-wheel steering has been adopted, which 


gives a turning radius to the outside wheel of 5 ft. 
8 in. The controller is entirely inclosed in a dustproof 
box, and a hinged cover is provided so that all parts 
may be reached without disassembling. 

The machine is equipped with a lever for steering, 
a lever for control, two speeds forward, two speeds 
reversed, a movable operator’s platform that completes 
the electrical circuit when stepped upon and a brake 
pedal that has to be depressed to release the brake. 
Two tons is the capacity of the machine, and a battery 
of sufficient size is supplied so that it will run for 


a working day of 10 hours without being recharged. 





25-Inch Drilling Machine 


Tool Co., Peru, Ind., is now 
vertical drilling machine. The 
base is ribbed on the under side and is equipped with 
an oil groove extending entirely around the outer edge. 
Four T-slots are formed in the base for clamping work 
in place. The column is of the usual tubular section, 
and the and lowered 


Weigel 
The Weigel Machine 
marketing a new 25-in. 


table and table arm are raised 

















VERTICAL DRILLING MACHINE 


ght, % ft. 934 in.; distance from base to spindle 


Extreme he 


47: in.; distance from table to spindle, 304 in.; drills to center 
5§-in. circle traverse of table on column, 133 in.; traverse of 
head on column, 21 in.;: traverse of spindle, 11 in.; diameter of 
table 2 in diameter of column, 74 in.; diameter of spindlk 
sleeve 25 in.: diameter of pindle in sleeve, 1}} in.; taper 
spindle, Morse No. 4; bevel-gear ratio to 1; feeds, eight, 0.004 
to 0.0432 in. per re volution ; speeds, eight, 15 to 100 r.p.m, 


by means of a rack and pinion actuated by a crank 
through a worm and worm gear. The bore for the 
table hub is made of such size that a compoun. table 
may be used without making any changes. Back gears 
are inclosed in an oil-tight box and submerged in oil. 

Eight feeds are provided, which are obtained by 


means of sliding gears. There is a friction quick- 
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return movement, an automatic stop serving to throw 
out the feed at any predetermined point. A tapping 
attachment can be furnished if deSired. It is mounted 
on the spindle and has a reverse speed double that of 
the forward motion. Motor drive may be had if 
ordered. All gears are covered by housings, which is 
also true of the lower cone pulley, the tight and loose 
pulleys being protected by an adjustable cast guard. 
A shifter takes care of changing the position of the 
cone-pulley belt. 


Defiance Airplane-Propeller Lathe 


A machine that should be of use to a large number 
of manufacturers on account of the increased number 
of airplanes being built is shown in the illustration. _ It 
is known as the No. 613 airplane-propeller turning lathe 
and is the product of the Defiance Machine Works, De- 
It may also be used for turning struts 
up to 12 in. in 


fiance, Ohio. 
and other irregular-shaped 
diameter and 10 ft. 4 in. in length, and will produce both 
right- and left-hand work from the same model. 

3y a simple adjustment of the tailstock either end 
of the work or the entire piece can be made larger or 
smaller than the model. The cutter head is fitted with 


articles 

















PROPELLER AND STRUT-TURNING LATHE 
68 x 120 in.; domestic 


to 12 in. in diamete 


required, 6 floor 
1925 Ib.; capacity 
long 


space 
wor k up 


Horsepowel 
hipping weight, 
and 10 ft. 4 ir 


either six right-hand or six left-hand knives to feed 
both ways and will handle either hard or soft wood. It 
is mounted upon a sliding frame and supported by a 
carriage that travels across the path of the material 
to be turned, means of a feed screw driven 
double friction pulleys. These pulleys are operated by 
a hand lever in starting the feed and are automatically 
disengaged when the end of the cut is reached. The 
frame supporting the cutter head and guide roller is 
gibbed to the carriage, moves in a path to correspond 
with the shape of the model placed in the machine and 
is connected with a hand lever to bring the cutter head 
up to the work or throw it out of the way, either of 
which operations may be performed while the machine 


by by 


is In motion. 

In turning propellers a hollow chuck is used, the pro 
peller being clamped in the chuck by means of a pin 
inserted through the hub. The chuck is also used in 
turning other pieces over 5 ft. in length. The machine 
is regularly furnished with one cutter head complete 
with knives, one model, countershaft and wrenches. A 
for quickly locating the centers is 


centering device 


supplied as an extra. 


- F 
obi 
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Slocum Sine Bar and Indicating Square 

In Fig. 1 is shown an improved sine bar that has 
recently made its the market. It 
but one point of adjustment, one button being constant 


appearance on has 


- - ———_~ 














FIG. 1 IMPROVED SINK B 


and acting as a fulcrum so that the bar can be set at 
any predetermined angle by moving it to the proper 
location as determined by the second button and lock 
ing it the 
that slides in the curved 
slot. After the 
set, the work 

clamped directly to the 
angle plate and wma- 
chined in this position. 
The buttons and 
studs tool 
ground 


with screw ° 





| 
bar is 
' 


} 


may be 


bar, 
are of steel, 
and 
») 


hardened, 
lapped to size. Fig. 
the indicating 
with which it is 
read angles 
100 deg. 
desired to 


shows 
square 
possible to 
from 89 to 
Where it is 
use the device as an or- 
dinary square, the en- 
gaging that holds 
the blade firmly in posi- 
tion may be slipped into place. 
vided for locking the blade at any desired angie within 
the limits of its travel. The entire mechanism 
cealed to protect it from dirt, all parts being made of 














pin 
A setscrew is also pro 
Is con 


steel, hardened and ground to size. These devices are 


produced by the Slocum, Avram & Slocum Laboratories. 
Inc., 531-537 West 21st St., New York City. 


Savage Sheet- and Plate-Metal Cutter 


The illustration 
universal sheet- and plate-metal cutter No. 3, 


known as Gray’s 


which is 


shows a machine 


being manufactured by the W. J. Savage Co., Inc., 
Knoxville, Tenn. The machine is especially adapted for 
cutting shapes usually done with a hammer and cold 


chisel, by drilling, punching or the use of an acetylene 


torch. The great advantage claimed is that the cutting 
is accomplished without springing or buckling any 
portion of the sheet, all edges being left square and 


true. 
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The feed and direction of cut are under control of 
the operator and may be stopped, started or changed 
direction at will. On stock up to and including 
in. in thickness it is possible to start an inside cut 
without an opening. Heavier steck requires that a 
hole be drilled or punched for this operation. The 
cutting speed varies from 10 to 80 in. per min., de- 
pending upon the thickness of the plate. A change gear 


in 


























UNIVERSAL SHEET AND PLATE CUTTER 
Height, 704 in.; length, 103 in.; width, 284 in.; weight, 6000 
Ib trokes per minute, 80, 119, or 160; feed per stroke, 4 to ir 
length cut per minute, 10 to 80 in.; thickne of plate handled, up 
to § in. 
gives speeds of 80, 110 or 160 strokes of the knife 


per minute and makes a cut at each stroke, according 
to the length of feed being used, which may be varied 
ae 
in. 


from i to 


Porter-Cable Rapid Screw-Cutting 
Device 
The Porter-Cable Machine Co., Syracuse, N. Y., has 
added a rapid screw-cutting device to the list of special 


attachments for its manufacturing lathe. The device 





- 











RAPID SCREW-CUTTING ATTACHMENT 


will handle threading jobs up to 2! in. in length. All 
gearing is eliminated between the spindle and carriage, 


the carriage being actuated directly by the lead screw 
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through a traveler connected to the carriage by a dove- 
tail pull rod. The lead screw is made in the form ot 
an externally threaded sleeve and is mounted on an 
extension at the rear end of the lathe spindle; this 
extension is screwed on the threaded end of the spindle. 

The company is prepared to furnish lead screws and 
nuts of standard pitches that will cover U.S.S. threads 
from { to 1 in., also A.L.A.M. and pipe threads, as it 
will be necessary to use a lead screw and nuts of the 
same pitch as the thread to be cut. These parts are 
readily interchangeable. 

It is claimed that the device is so simple and posi- 
tive in action that, with a suitable stop on the cross- 
slide of the lathe which would limit the total depth of 
cut, the operator could cut a thread with his eyes shut. 
The accuracy of work done depends only on the accuracy 
of the lead screw, as the pitch of the screw cut will 
be an exact duplicate of the pitch of the lead screw. 


Barber-Colman Gear-Hobbing Machine 


The Barber-Colman Co., Rockford, Ill, is the manu- 
facturer of the gear-hobbing machine shown in the 
illustration. It is called the No. 3 machina The bed 
and upright are of box section reinforced by ribs, cast 
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(;EAR-HOBBINE MACHINE 
Ca t I up to 5 in. in d ete r 1. face ar Ni 
di: | ; diameter of hob ile t maximu d 
ete t ob in taper hole t pindlk No I & S driv 
Dp ey Sxlqg i hol Deed : l 50 p.1 he f 
0.015 to 0.150 in. per reve f ' 28 x 4 t 
gt ( I 


integral. The sub-base is also of box section and con- 
tains a tank for oil or cutting compound. 

The work spindle is horizontal, and it is claimed that 
this construction makes for more convenient handling 
of the work. Forged crucible steel used for the 
spindle, which is ground to size, the front bearing being 
conical while the b:.ck is of the straight type. Adjust- 


is 
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ment for wear is provided by a bronze and a hardened 
and ground steel thrust washer in the front, and a 
pair of hardened and ground locknuts back of the front 
taper bushing. The work-spindle slide is adjusted to 
position by means of an elevating screw. 

The work is held on an arbor fitting the taper hole 
in the spindle and supported at the outer end by an 
overhanging arm bracket, which is provided with a 
quick-acting clamp handle to facilitate insertion and 
‘removal of the work. There is a dowel pin for locat- 
ing the arm in the correct position in exact alignment 
with the work spindle, which is indexed through a 
worm and wheel, the former being of steel hardened 
and ground, while the latter is of bronze. An oil 
bath provides lubrication. The hob spindle is hardened 
and ground and runs in bronze bushings. It has an 
outer support, and the filler collars are screw adjusted. 
A vernier reading to 10 min. is used for setting the 
hob swivel, and the swivel slide is made with taper 
gibs that allow for adjustment for wear. 

The machine is fitted with either a right- or a left- 
hand hob swivel, the former accommodating a range 
of spiral settings from 60 deg. right hand to 90 deg. 
left hand, while the latter accommodates a range of 
spiral settings from 60 deg. left hand to 90 deg. right 
hand. An automatic belt shifter stops the machine at 
the completion of the cut. A chain-driven pump, which 
has a capacity of 4 gal. per min., is used for cooling 
purposes. Speed changes of the hob are secured by 
transposing gears in the box at the front of the ma- 
chine. Index and feed trains are positively driven and 
are varied by gear combinations in the index-change 
gear box at one end of the machine and in the feed- 
change gear box at the other end. The machine is of 
the constant-speed type and may be driven directly 
from a lineshaft or by a motor. Special work spindles 
can be supplied to hold work by means of spring collets 
or floating chucks. 


The S.A.S. Adjustable Limit Snap Gages 


The illustration shows an adjustable limit snap gage 
that is made in 20 different sizes, covering all sizes 


up to 12 in. It is so made that “go” and “no go” sizes 
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are determined without reversing the gage. It is also 
quickly adjustable for various sizes or for changing 
limits or for wear. 
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One end of the gage is provided with plugs that are 
adjusted by countersunk screws, the idea being that 
after the adjustment has been made the screws may 
be sealed, making it impossible to change the limits 
without detection. The anvils and plugs are ground 
and lapped as individual units. Each gage is provided 
with an insulating grip made of fiber, which is at- 
tached to the cast-iron frame. The gages are the 
product of the Slocum, Avram & Slocum Laboratories, 
Inc., 531-537 West 21st St., New York City. 


Gilbert & Barker Offer Portable 
Lubricant Tank 


The illustration shows a portable tank outfit for hand 
ling cutting oils and compounds, which has recently made 
its appearance on the market. It has a capacity of 
50 gal. and is furnished with a quick-acting pump that 
may be utilized either for delivering clean oil or com- 











PORTABLE LUBRICANT TANK 


pound to the machine or for collecting used compound 
and conveying it to some point where it can be filtered. 

The outfit is mounted on wheels and may be 
moved place to place about the factory. It is 
the product of the Gilbert & Barker Manufacturins 
Co., Springfield, Massachusetts. 


easily 


from 


Arc-Forming Attachment 


The device shown by J. Christman, on page 431, as 
an arc-forming attachment, has been patented by me 
(No. 1, motion for multiple 
drill heads. 

While the invention is shown and described as ap- 
plied to drill heads, it is susceptible of various other 
uses; for example, it may be used with a grinding 
machine for grinding crankshafts, as described and 
JOHN H. TAYLOR. 


237,125) as a mechanical 


illustrated in my patent. 
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American Gear Manufacturers’ 
Association 


The second meeting of the American Gear Manufac- 


turers’ Association was held at the Edgewater Beach 
Hotel, Chicago, Sept. 15 to 15. 

The Executive Committee of the association met 
Sept. 13, and on the following day a general meeting 
was called to order by President F. W. Sinram, of the 
Van Dorn & Dutton Co., Cleveland. 

During the convention the following papers were 
read: “Advertising Dont’s,” J. S. MecQuiston, West- 
inghouse Co., Pittsburgh; ‘““Heat-Treating and Harden- 
ing of Gears,” W. H. Phillips, R. D. Nuttall Co., Pitts- 
burgh; “Inspection of Gearing,” B. S. Waterman, Brown 
& Sharpe Manufacturing Co., Providence; “Spur Gear- 
ing by the Rotary or Disk Cutting Process,”” H. E. Eber- 
hardt, Newark Gear Cutting Machine Co., Newark; 
“Spur Gears by the Shaper Method,” F. Schneider, Van 


Dorn & Dutton Co., Cleveland. 
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The afternoons and evenings of Sept. 14 and 15 were 
devoted to entertainment furnished by the Chicago 
members. 

The American Gear Manufacturers’ Association num- 
bers among its membership nearly all the large con- 
cerns in this country engaged in the manufacture or 
cutting of gears. The purpose of the association is 
“for the development, standardization and improvement 
of the gear industry.” A large part of the discussion of 
the Chicago meeting was devoted to the subject of stand- 
ardization. 

The officers of the association are F. W Sinram, Van 
Dorn & Dutton Co., president; H. E. Eberhardt, Newark 
Gear Cutting Machine Co., vice president; F. D. Hamlin, 
Earle Gear and Machine Co., secretary ; Frank Horsburgh, 
Horsburgh & Scott Co., treasurer. The Executive Com- 
mittee consists of the above officers together with Mil- 
ton Rupert, R. D. Nuttall Co.; George L. Markland, Jr.., 
Philadelphia Works; Biddle Arthens, of the 
Simonds Manufacturing Co., Pittsburgh. 


Gear 
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Condensed Clipping-Index of Equipment 
Clip, paste on 3 x 5-in. cards and file as desired 
Scales, Computing Vise Equalizer ~ 

‘o ting Scale Co., Dayton, _ { . Squalizer Co se] 
Glin monubactverer : gh ee eet oO} a " 

eyweight Scale Co., 326 ‘ a ' 

West Madison St., Chicago, 

Ill., sales agent American Machinist, Sept 

1917 . 
\pplicable to al ordinary 











machine-shop vise and permit 

the holding of pieces of irregu 

lar shape or form Will hold 

“American Machinist,” Sept. 13, round work up to the capacit) 
1917 between the jaws Small grip 

B aaa ual one side have a specialls 
Capacity up to 600 Ib rhe haped cornet which i used 


tare beam has a capacity of 100 
lb. and is sensitive to 4 oz. The 
counting beam is graduated for 
use when one, five or ten units 
ire placed in the scale pan \ 


for gripping small round stocl 
Tapered parts may also be held 
The same principle is used for 
planer and milling-machine and 














. haper set The latter i pro 
third beam is also provided vided with a pecial leveling 
which reads directly in pounds device fot : 


etting work to 
taper or for permitting the op 
erator to level up uneven cast 











ings and at the aire ime eg 
J them from both ice 
Bin, Stock Lathe, Close-Coupled 


Brothers Co., Troy ) Machine Tool Co., Inc 
y Rochester, N.Y 


Hobart 























Sime Macl t.” Sey 
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“American Machinist Sept. 13 Swing Ve! bed j 
1917 nex over carriage Ss a 
ince between cente " 

For storing nuts, bolts, screws t bed , i Salt Sleunenhiae 
or other small parts around a londite 2 it Pons ~ 
machine shop or toolroom It On kA. te ag op Oa : 
contains 120 compartments, in conte No 8 - ra 
each measuring 6 X 8&8 xX 10 in cone diameters. 4 to 9 in sae 
The front partition and the ends of face, 2 in honkamear rat 
of the bin are of oak, while the - te 1 ‘spindl ae int 
back is of sheet steel. Each com- diameter. 6 thread wor 
partment is furnished with a dtameter tallstect pind 
metal card holder for indexing 2. travel of tail: ' 
purposes ‘ in eut hread 18 to & 

upacity of «et ter rest & 
tloor pace 8 it ' 
eight 14 ! 


(Cylinder Boring Machine Drilling Machine, 20-Inech 












































Moline Tool Co., Moline l Molin Machinery Co \lo 
Ill 
\merican Machinist Sept. 20, 
1917 
Number of spindles, as re- 
quired ; countershaft speeds, 
(00 and 500 r.p.m maximum \ Mach Sey ‘ 
ool travel, 28 in maximum 91 
istance from base to botton Spindle traverse, & 
f crossrail, 5 ft maximun num distance nindle ‘ 
distance between centers ot a0 in naximum distance 
outside spindles, 32 in. ; positive spindle table with table 
tops for up and down move- i lowest point { in diame 
ment; two belts, one for fee« er of sleeve ir speed of 
oe ge .~ =o ; arg mc me wer cone, 500 rpm capacit 
‘ ’ in Vv , - welen di Is to cente oO , “cle 
boxed, 12,000 Ib Safety stop eee hole in coieuti + he 3 <a 
re provided to prevent ove! { hipping weight The } 
travel of the heads in either di Snindle is driven by m: na 
ection Saddle is counter worm ind real te 
-eighted differential pulleys moothne ind quietne 
being used to reduce the ize 
) counterweight required 
Ihrust on worms and elevating _ 
crews carried by ba bearing 
(vlinder Kecessing Machine Switeh, Safety Knife 
Moline Tool Co Moline | Westinghouse hele 
-—— Manufacturing ar | 
Pittsburgh, Penr 
\ ! M hinist 
America Machinist Sept a 
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MISCELLANEOUS STEEL—tThe following quotation 
per pound are from warehouse at the places named 


IRON AND STEEL 
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Pla IRON—Quot iti | to were irrent as follow au . New York Cleveland Chicago 
and dates indicated Sent. 21 as On Sept. 21, 1917 Sept. 21. 1917 Sept. 21. 1917 
ep > ‘ ~ . . - 
ee ~ Pane . rire ».00 %.00 4.50 
191 ; Ago Year Ago Toe Lik 570 5 50 75 
No, Southern Foundry. Birmingham $47.00 $+ : 00 ae 0 Openhearth spring steel 750 8.25 S.00@ 8.50 
No. "=X Northern Foundry. Buffalo 3.00 3.00 9.75 Spring steel (crucible anal 
No. * Northern Foundry. Chicago 55.00 55.00 19.00 a ' — oe & 00 11.%5 1°00 
*Bessemer, Pittsburgh VIDS 59.99 21.95 : ; . 
* Basix Pittsburgh ROS SBS ISS ; . 
Mm ‘K Philadelphia ».00 53.00 19.50 PIPE—The following discounts are for carload lots f.o.b. Pitts- 
*No. 2. Valley 3.00 53,00 18.50 burgh; basing card of May 1, 1917, for steel pipe; of July 2 for 
No. *, Southern Cincinnati 19.90 £9.90 17.40 iron pipe 
Basi Eastern Pennsylvania 0.00 00.00 19.75 
BUTT WELD 
*Delivered Pittsb gh f.ob. Valley, 95 cents less Steel Iron 
Inches Black Galvanized Inches Black Galvanized 
% % and & 42% 15% % % to 1% 33% 17% 
STEEL SHAPES—The following base prices per 100 Ib. are fo ‘ 46% 31‘ 
at tural shapes < by it md laree ind plates ‘, ! and LAP WELD 
heavier, from jobbers’ warehouses at the cities named | ye 29% ¢ - 26% 12 
' to 6 $5 32, ¢ Jt ‘ S86 
New York Cleveland— Chicago : : th, S ‘ 28: ; 
One One One One as —_ — . » - 
Sept.21. Month Year Sept.21, Year Sept. 21, Yea BUTT WELD. EXTRA STRONG PLAIN ENDS 
1917 Ago Ago 1917 Ago 1917 Ago %. ™% and % 38° 2014 % % to 1% 33 18% 
Structural shapes $5.25 $5.25 $3.25 $5.00 $3.25 $5.00 $3.10 3 $3 % 30 Me % 
Soft steel bars ».00 ».00 tO £.50 5.30 $.50 3.10 % to 1'% £7 % 34% % 
Soft steel bar shapes. 5.00 00 ee Oc) es Sr LAP WELD. EXTRA STRONG PLAIN ENDS 
Plates, 4 to Lin. thick.10.00 10.00 50 7.00 $.00 900@ 10 3.50 . 40 &% 28 14 0% ” ore 14% 
to 4 3 31 ¢ 2% to 4 29 % 17% 
4% to 6 9 30 \ ¢ ty, ‘ OR oF oe 
BAR TRON P ‘ 100 Ib. at the ¢ f named are as follows 7 Ney - . 30h oe 20 ” nosis 
Nots National Tube Co. quotes on basing card dated Apr. 1 
Sept tt vane 8+ ~ \zo Stock discounts in cities named are as follows 
, re sit " 
See tg York 75 "295 —New York Cleveland Chicago — 
chouse > or} ‘ ay Gal Gal Gal 
farehouse, Clevelan 9 3.2: ; ; ral 
Wa - ruse & vel a i : + 3 io Black vanized Black vanized Black vanized 
arenhouse NCAR % to 3 in. steel butt welded 38 22 38° ID 38.8 48 
3 to 6 in. steel lap welded 18 List , Bh i? Ss 7 
ST CEL SHEETS ~~ following are the prices i cent per Ma leable fittings, Class B and C, from New York stock sell at list 
pound.from jobber warehouse at the cities named price. Cast iron, standard sizes, 15 and 5 
a New York Cleveland Chicago 


«os al METALS 









a - »S 49 £m ©4049 Su oes MISCELLANEOUS METALS—Present and past New York quotations 
rs. _. Sse Be zs oP 3S Ee in cents per pound, in carload lots 
a omg Pg i pte ap Sept. "21 One e Ye 
*No. @8 black S00. 8.00 10.50 1050 3.65 9.00 3.40 10.00 3.35 ‘1917 Month Ago oe 
*No. “6 black 7) SHO 10.40 1040 355 SHO 3.30 O90 3.25 Cop electrolyt "7.00* °8 50 9.00 
*N and 4 blac 7.85- SSD 10.35 10.35 3.50 8.85 3°25 9.85 3.20 "Ty ‘ 4. oS 0 = 
ag ane = S Tin, i »-to 1Gts oL50 “63 > 1900 
No 18 and 20 black 7.80- 8.80 10.30 10.30 4.45 920 3.20 9.80 3.15 Lead 8 00 1a “29 
No. 16 blue annealed 8.20. 8.70 10.20 1020 4.45 9.220 3.70 10.220 3.60 Spelte 8.50 ‘aes a3 
No. 14 blue annealed &.10- 9.10 10.10 10.10 4.35 910 3.60 1010 3.50 eon AO re last-quarte ze , 7D Spo 
No. 1’ blue annealed 8$.05- 9.05 10.05 10.05 4.30 9.05 83.55 10.05 3.45 
No 10 blue annealed 8.00- 9.00 10.00 10.00 4.95 9.00 3.50 10.00 3.40 ST LOUIS 
*No “R galvanized. 10.00-10.50 17.00 17.50 5.00 10.75 4.70 11.50 $75 
No "> galvanized 9.70-10.20 11.70 12.20 4.70 19.45 4.40 11.20 4.45 Lea 7 10 ; ; 87 
No “4 eslvanized V9 55-1L0.05 11 >» Lids 455 10.30 4 11.05 4.30 Spelt a] . re 540 
*Fo wrrugated eet oo At tl places named. the following prices in cents per pound prevail 
for 1 to or more 
-New York—— —Cleveland Chicago— 
COLD DRAWN STEEL SHAFTING—From warehouse t cons _: 
r ne least 1000 Ib f ‘ maller q tities t e the standa : = . - 
ext ) the followt x 5 “ - ‘ ns . 
Sept. 21,1917 One Year As eSe £55 62 258 Es 838 
\ Yo List plus @5¢ List plus 70° 7 IAs ~~ Lin- Crt in ond 
: List plus 10¢ List plus °0 Copper sheets. base 00 87.50 S8PO 38.50 36.00— 38.00 
List plus 10% List s Copper wire (carload 37.00 
: lots) 3850 3850 2° 00 38.00 33.00 3850 33.50 
Br uss pipe, base £3.00—-45.00 43.00 46.50 46.00 45.00 44.00 45.00 
DPRILE, ROD—Discounts from list price are as f t th ee ead 10.00 40.00 44.50 37.00 42.00 38.00 39-00 
; : ssw Pai ¢ Solder o ur I. 
aces named _ as (case lots) 39.25 39.25 24.6214 39.50 24.75 39.25 24.00 
i Standar« 
Mow YF ae a5 Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz and 
Clev ancl +) . heavier add on polished takes le. per sq.ft. extra for 20-in. widths and 
‘ ore wo ty inde over ~ in ’ 
BRASS RODS—The following quotations are for large lots 
: ; : mill. 100 Ib. and over. warehouse 25 to be added to mill prices 
SWEDISH (NORWAY) TRON h ie price per 100 ) in for extra 50 to be added to warehouse price for extras 
* Sent. 21. 1917 Oo Y Aco Sept. 21, 1917 One Year Ago 
New York $14.00 $6.00 M $30.00 $42.00 
' : ’ eV o 5.00 $5.50 
Cleveland 14.30 G30 New Y¥ , 4 
C) ‘ 1350 =m Clevelar 34.00 38.00 
Chicago 37.00 2.50 
In vile an advance of 0 i illy harged 
Not Sto \ ‘ t 
ZINC SHEETS The following prices in cents per pound prevail 
Carload lots f.o.b. mill 19.00 
WELDING MATERIAL (SWEDISH) Prices are as follows i cents ——In Casks—— —Broken Lots—, 
und fob. New York, 1 L00-Ib. lots mil ove Sent. 71 One Sent.” oO 
1917 Year Ago 1917 Year Ago 
Welding Wire* Cast-Iron Welding Rods New York "1.00 17.00 21.50 18.00 
? ° . Cleveland "3.00 16.75 Sa.2? 17 50 
%. 6b. th. we . by 1 in. long 16.00 . - onan > oe - 
No.8 . and No 10 \% by 19 in. lone 14.00 Chicago 0 17.00 ¥3.50 18.00 
‘ew % by 19 in long 12.00 
No. 1° 21.00@30.00 % by 71 in. long 12.00 ANTIMONY —Chinese and Japanese brands in cents per pound. in 
r No. 14 and ton lots. for spot delivery duty paid 
°. 38 *Special Welding Wire Sept. 21.1917 One Year Ag 
He. 30 | “y 33.00 New York 15.00 13.50 
fs 10.00 3 3=Cleveland 17.50 133.00 
‘Very scarce ' 38.00 16.00 13.5 
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INSERTED TOOTH SAW BLADES 
SAW SHARPENING MACHINES 
HARDENED STEEL SPECIALTIES 


Hot Saws—High Speed Friction Saws. Solid Blades 
of Vanadium, Chrome Alloy and High Speed Steel 
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HE TERM ‘machine tools” as applied to our various lines 

means more than just machinery. It stands for the highest 

possible development of each type of machine. It is backed 
by a manufacturing and engineering service of broad experi- 
ence. Under the supervision of experts our various lines are 
being constantly improved, insuring all the most advanced ideas 
in design and construction. 


We are by far the largest manufacturers of machine tools in 
the world, and are in a particularly favorable position to furnish 
complete machine tool equipment for general machine shop, 
railroad shop, shipyard or arsenal. 





Boring and Turning Mills 


Built in sizes to meet any 
requirements. 


Wesign for 44 to 73 in. sizes 








Electric Travelling Cranes -Steam Hammers 
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Mr. JERE GRANT KINGSBURY 


HEN a boy fourteen years old makes a steam 
/ engine out of a tin can and some junk lead, 
hat not only runs, but keeps on running, it 
ur 


t} 
argues well for his future as a mechanical man. 


That was the proud achievement of Mr. J. G 
Kingsbur President and Treasurer of the Grant 
Manufacturing & Machine C« 


After going through the Public Schools of Towanda, 
Pa., where he was born on March 20, 1865, he started 
work in the Towanda Foundry & Machine C: 
Towanda, Pa. After two years there, he went to the 
La France Fire Engine Co., Elmira, N. Y., in chargé 
of their Gear Cutting Department 


Two vears later he went with the Brady Manutfa 
turing Co., Brooklyn, N. Y., as head inspector on 
Williams automatic bank check punches, where he 
taved five vears. In 1889 he left to go to the Edison 
Phonograph Works, West Orange, N. J., to take 
harge of the tool room. ‘Two years and a half later 





he left to take charge of the Steam Gage Works of the 
Ashcroft Manufacturing Company, Bridgeport, Conn. 
which position he held from June 29, 1891, to June 29, 


1901, exactly ten vears. 


In 1901 Mr. Kingsbury started the Grant Manu 
facturing Co., Bridgeport, which in 1904, was incor 


porated as the present Grant Manufacturing & 
Machine Co. 


Mr. Kingsbury is a member of the A.S.M.E.; 
National Machine Tool Builders; Algonquin Club, 
Bridgeport; Brooklawn Country Club, Bridgeport, 
and the Seaside Gun Club, Bridgeport. He is a 
Knight Templar, a Thirtv-second Degree Mason, and 
a member of the Arab Patrol of the Pyramid Temple oi 
the Mystic Shrink 


He is an enthusiastic sportsman—ask him about 
some of the big fish that he has caught. He also likes 
to hunt—big game and golf balls. 
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HE American Machinist has, from time to time, 


published articles describing tools used in the 

manufacture of typewriters and adding machines. 
The machines considered in this article are similar in 
many ways to adding machines, but there are so many 
interesting tools used that some notes on them will prove 
of interest to old readers as well as to the new ones. 

It is not the purpose of this article to describe in de- 
tail the “International Money Machine,” as made by the 
International Money Machine Co., of Terre Haute, Ind., 
but a brief outline of the action and use will not be 
amiss. 

Fig. 1 shows the money machine with the “Coin-O- 
Meter” in position, ready for taking the payroll-change 
sheet. For this part of the work, the machine is 
handled just the same as an ordinary adding machine, 
each item being listed and added on the machine, and a 
record printed on a roll of paper. In addition to these 
operations, the Coin-O-Meter automatically registers the 
required number of coins of each denomination required 
to make up the payroll, and it does this with the fewest 
possible number of pieces. To illustrate this point: 
If the item $153.27 is listed in the adding-machine sec- 
tion, the Coin-O-Meter will automatically register 2 
in the cent column, 1 in the quarter column, 3 in the 
doilar column, and 1 in the ten-dollar column, and so on 
down the list. When all the items are listed, the num- 
ber of coins of each denomination required is noted and 
the money drawn from the bank. 

The Coin-O-Meter is now removed from the machine, 
and the money trays, shown in Fig. 2, are substituted 
and loaded with coins. Again the operator lists the 
amount of each man’s pay, holds a pay envelope under 
the coin chute, and the machine delivers the required 
cash into the envelope. At the same time the amount 
is recorded and added in the adding-machine section, 
which gives another check on the work. It is claimed 
that this method of handling payrolls saves about three- 
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huiloing a 
Lyroll Machine 


Dowie! By ML. Hoag 


(Ww 7 tan te . , 77 . ; 
A SYNOPSIS T he ‘arious fixtures and dade 
i | , *, , , , , 

described, which close / resembie those used fe 

16 typewriters and adding machine , are designed 

+ . . ‘ . ‘ 
Qndad manufactured wit) eri oreat are iw orde 


’ ’ , . . ; 
that the parts produced will be interchangeable 


fourths of the time ordinarilv required. and it pra 
tically eliminates the possibility of human error 

One very interesting mechanical feature in connec- 
tion with this machine is the almost human wa 
which it selects the right coins to give the fewest pos 
sible number of pieces. To illustrate: If the 5 key is 
depressed in the right-hand column of the adding-ma- 
chine section, the machine will register or deliver one 
nickel; if the 2 key in the second column from the right 
is depressed, the machine will deliver or register tw 





—— 

















dimes; but if the 5 key in the first column and the 
key in the second column are both depressed, tl 
chine will deliver one quarter, and not two dimes and 

nickel. This “selector” device is very simple and posi- 
tive in construction, and it is interesting from a me- 
chanical viewpoint; but space will not permit a descrip 


tion of it in this article, which is to deal with a 


of the many interesting jigs, fixtures, dies and gage 
used in making these machines. When one stops to con 
sider that there are a great many parts in one of these 
machines, and consequently hundreds of special tools 
are required, he can readily see that it is impossible to 
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} FIXTURE USED IN NOTCHING SHAFTS 
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FIG. 7 ASSEMBLING, DRILLING AND PINNING JIGS 























FIG. 12 BUILT-UP DIE FOR SHAVING KEY STEMS 

















fixtures and cial tools used 


shops are stored in fireproof vaults that are heated by 


tools may be kept as 











FIG. 1 BUILT-UP DIE FOR SHAVING KEY STEMS 

nearly as possible at the same temperature as the ma- 
chine tools. This form of storage also prevents the 
possibility of rust, which would mean absolute ruin to 
many of the more delicate gages, etc. Another practice 


i 
in these shops is to keep miller arbors with cutters as- 
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sembled, for all work that requires great accuracy. This 
insures all parts being interchangeable and also saves 
One of these arbors and the 


Ld 
vo. 


many hours of set-up. 
milling fixture that goes with it is shown in Fig. 
These fixtures are used for milling the nine openings in 


f ( { ( ft ( g cr t 
, 
} 
} 
Tim ea | 
FIG. & DETAILS OF METAL SHIELD 


the metal shield that fits over the number dials of the 
adding machine. In operation the fixture A is clamped 
to an angle plate on the miller table, the blank is slipped 
in from the left end until it registers against the pin 
stop on the right, the two levers close and clamp the 
piece while the miller table is fed against the cutters B; 
C is a finished piece the details of which are given in 
Fig. 5. 

Fig. 4 shows a fixture for holding the shaft FE 
while milling 15 notches with the cutters on the arbor 
D. This fixture holds two shafts at once. They are 
slipped in from the left until they register against the 
stop F; the five wedges C are then driven in and draw 
the clamps B down onto the work. A feature not shown 
in the cut is the use of hardened rollers on the ends of 
the clamps and resting on the under side of the wedges. 
Springs always hold the clamps up away from the work 
as soon as the wedges are released. 

In Fig. 6 are shown two indexing milling fixtures 
for milling the edges of the frames C and D; A indexes 
for three cuts without changing the location of the fix- 
ture or of the miller table, and B indexes for two 
cuts. 

Fig. 7 shows two assembling, drilling and pinning jigs 
for the parts shown in the foreground. The interest- 
ing feature in connection with these jigs consists of the 
eccentric clamping screws, which permit handling the 
work very rapidly. As they are all part of the body of 
the jig, they are brought to bear before the lid its 
closed and so leave all parts in plain view of the work- 
man until after they are firmly clamped in position. 

In Fig. 8 are illustrated forming and trimming dies 
for the case ends seen at B. These pieces are first 
blanked out as shown at A, after which they are 
The piece C is then removed from the 


formed 


in the dies. 
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dies, and the edge of the piece is trimmed on the line 
D. The other edges come so accurate that no trimming 


is required, a little grinding being all that is necessary 
in order to make a neat fit with the body of the 
case. 

Some of the most interesting and ingenious tools 
used in connection with this work are the dies for 
punching, bending, swaging and shaving some of the 
pieces that enter into the construction of the machine 
As these pieces must be interchangeable and fit without 
filing, they require very accurate work. The piece 
shown in detail in Fig. 9 is made in a series of blanking, 
It is first blanked 
The lug is then 


forming, swaging and trimming dies. 
and perforated in the die A, Fig. 10. 
bent up with the die B, which does not leave the lug 
properly formed nor of sufficient thickness. It is next 
passed to the swaging dies, Fig. 11, and the lug is up- 
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set and swaged to proper shape and thickness, after 
which the piece is trimmed and shaved to correct forn 
in another die. An expensive built-up die is shown in 


Fig. 12. This die is for shaving the holes for the key 

















FIG. 14 SPRING SLITTING, FORMING AND CUTOFF DIE 
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stems, at an angle, the plate having been first trimmed 
in a shear and the 90 or more holes punched straight 
through. A the will 


vive some idea of the many pieces used in the construc- 


close inspection of photograph 


tion of this die. The cost was about $800. 


In Fig. 13 


shown a steel spring that is slit, formed 





nd cut off in the die shown in Fig. 14. For this work, 
rolls of tempered spring 

stock 0.120 in. wide and 

os 0.004 in. thick are used. 

4 , a The die automatically feeds 

- a the stock, slits it into three 
pieces, forms to shape and 

ee ee cuts off. Fig. 15 shows a 

aS j * die for punching a slot ina 
3 short piece of seamless 
’ drawn bronze tubing. This 
‘ onal tubing is first cut to length 
in the screw machine and 

tnen passed to the die, a 

narrow strip of stock being 

punched from one side, as shown at A. In the con- 
struction of the money machine a large number 
of long bars are required, all being of the same 
size and shape, but not having the lugs or teeth the 


same. They are all punched with one die, as shown in 
Fig. 16, which teeth not 
sheared off, thus doing away wi 


expensive dies 


after those required are 


th a large number of 
ver 


(, AGES 


INSPECTION 


All parts used in the construction of these machines 
inspected at various stages of machining 
and are then given a final inspection in order to insure 
absolute interchangeabilitvy. Many fine and interesting 
this work. Fig. 


shafts. 


are carefully 


gages are used for 17 shows a gage A 


for various The gage is 


first 


measuring lengths of 
that the indicator ( 


scribed on each side of the 


Lines 
ate the limits 


set so points to zero. 


Zero Mark na 
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is that, when the cutter becomes dull, it may be loosened 
and turned to bring a sharpened part into operation. 
The first test on springs after cutting is with the 
weighted gage illustrated at C. This gage is fitted with 
for leveling and with adjustable 
To prevent injury to this gage through 
is used. After 


adjustable screws 
weights EF. 


carelessness, a spring recoil plunger F 


r : ! 

_ Lf fj = Pree \ igen 
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iG f BAR ON WHICH TEETH ARE SHEARED OFF 

AS REQUTRI 


this weight test, the springs are all tested with master 
springs on gage A, D being the master spring for this 
particular case and G the spring being tested. This 
insures all springs being uniform and of proper strength, 


as the pointer indicates any variation 


United States Wants Inspectors of 
Ordnance Equipment 


examination for inspectors of ordnance equip- 


ment has been announced by the Civil Service Commis- 


An 


sion, according to a notice received from the chief of 
ordnance of the War Department Division. One class 
of this examination is for inspectors of hardware and 
metal equipment, comprising such articles as buckles, 
rings, fasteners, hand axes, wire cutters, intrenching 
tools, canteens, cups, meat cans, cutlery and other small 
articles of brass, iron, steel or aluminum. . 

Men who have had a high-school or equivalent educa- 
tion and in addition have had four years’ experience in 








for testing the wavs in the 
By simply sliding the gage along 


movement of 


allowed At Bisa 
ge track. 
the ways, any irregularity is shown by the 
the indicator D. 

All the springs used are very c: 
cutting to length with the cutter 
spring is fed through the opening and 
A slight the hand on the 


gage 


paper-carr! 


refully tested after 
B, Fig. 18. The 
against the gage 
blow of cutter lever 


+ 


stop. 
drives the circular cutter H down through the spring 
and onto steel block. One advantage of this fixture 











CUTTING AND ING FIN RES 


TES 


a manufacturing plant making such articles as those 
described above will qualify for one class of inspectors; 
another class of inspectors requires men over 25 years 
of age who are graduates from a college or universit) 
of recognized standing and who have had one year’s ex- 
perience in a manufacturing plant. 

Those who are interested can obtain additional in- 
formation from the Equipment Division, inspection 
Section, 1330 F St. N., Washington, D. C., or from any 


office of the United States Civil Service Commission. 
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By C. B. HAYWARD 
Safet Iengineetr 

gave his efforts and good will toward the project. All 
— eel ae , , —- the officials of the company showe Ir personal inter- 
SYNOPSIS — This article outlines the princi- en d their personal inter 
. wee . - est in this new movement by assisting in every way 

ples and routine back of the safety-engineering ‘ble. Th +} 
a : ree ; ossible. e object of the plan was t ‘rease the 
work at the Winchester plants, which resulted in a J ee ee a ee ve 
safe and sanitary conditions of the plant, to prevent ac 


practically eliminating machine accidents and 


in cutting lost-time accidents some 60 per cent. 





CCIDENT prevention at the Winchester Repeat- 


ing Arms Co., previous to the year 1913, was for 


the most part haphazard in its application. This 
was due to the fact that matters of this nature were 
put in the hands of men specializing in other lines of 
work. There was little or no systematic central direc- 
tion or supervision of such work. Many safety devices 
and practices were in use prior to 1913, and conditions 
were as good as could be expected. 

In special cases, such as cartridge-loading machinery 
and similar work that was liable to be hazardous, safe- 
ty in operation was given more study than the actual 
producing of loaded shells. It at time, 
therefore, when the agitation of mill and railroad of 
ficials, the passing of laws, the creation of industrial 
commissions and the demands of the them- 
selves resulted in the formation of safety organizations 
in factories and railroads, that this company, with its 
foundation in safety, desired to improve conditions fur 
ther by establishing a definite safety organization, su- 
pervised by a safety engineer. 

Plans for this new development were formulated in 
the latter part of 1912, and in the early part of 1913 
definite work started. No stones were left unturned to 


was such a 


workmen 


make it a successful part of a successful and long-estab- 
company. 


lished Our president, Winchester Bennett, 





cidents and to keep the plant up to standard in all lines 


of safety engineering. 


A safety committee was appointed immediately to put 


into action the adopted plan and guide the work. Two 


men from the various departments were appointed to 


serve as members with three of the executive officials. 


The safety engineer served as one of the members of 
this committee, and it was his duty to bring up for 
discussion all matters requiring definite action and ad 
vice. Meetings were held twice each month, and at 
these times all manner of propositions covering the 


whole range of work and dangerous practices, danger 


ous machinery, unprotected gears, unsanitary conditions 


and the general welfare of the en plovees were brought 


up to be studied and passed on. 


MANY COMMON DANGERS HAD BEEN ELIM!NATED 
That considerable progress in safety work had been 
made previous to 1913 was soon realized by the fact 


that a large proportion of the so-called common danvers 
were found to have been eliminated. 

guards already installed, the placing 
tvpes ol 


The inspecting of 
of new protecting devices on all the various 
machines where necessary and the improvement of what 
had 
much serious thought and study. 

Many of 


vide more complete protection. 


been considered sanitary conditions were given 


the existing guards were changed to pro 
Hand rails and safet 


stair treads are examples of standards dopted in build- 
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ing construction. Exhaust systems, ventilation and 
lighting have each one received their allotment of study 
as part of the safety plans. Caution signs and bulletin 
boards have been placed where thought necessary and 
instructive. To:let rooms have been enlarged, the equip- 
ment standardized and ventilation improved in all parts 
of the plant. been 


studied and modern systems of furnishing pure, clean 


Drinking-water facilities have 


water to the employees con- 





Vol. 47, No. 14 


MACHINIST 


Under the heading of accidents there are the three 
statistical data, investigation and filing of 
reports. To facilitate and make this outline more tangi- 
ble, the accompanying accident report, Fig. 1, can be 
used as an example and the various steps it would take 


divisions 


explained more clearly. 
For the collection of necessary useful data pertaining 


to accidents, two things are necessary to know—the 
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ginning occupied the ma- 


jority of our plans, now constitutes about 25 per cent. 


This compares favorably with other industries which 


are carrying on intelligent safety work. 
Our present organized efforts are divided into three 


phases of the work—that pertaining to accidents and 
their study, that having to do with mechanical safe- 
guarding and that part relating to safety instruction. 
The first phase constitutes 35 per cent., the second 25 
per cent. and the third 40 per cent. of the work. The 
accompanying chart shows the breaking down of these 
three main divisions and gives a clear conception of 
how the results are obtained. 


causes and the locations. The first is obtained by filling 
in accident record cards and classifying the causes when 
filing them for study, Fig. entering 
the data book loose-leaf sheets according to 
shops, Fig. 3. 

The purpose of the card information is to locate 


2; the second, by 


in a on 
the 
causes of accidents repeated often and is a plan found 
to be both simple and practical. The 
ion of data affords us a means of keeping together 


loose-leaf com- 


pilat 
by shops such information as will assist 
accidents in codperation with the foremen of the vari- 


in reducing 


ous shops. 
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The investigation of an accident is important. Two 
measures are taken here—first, to find out if the acci- 
dent was preventable on the part of the company 
through the application of a safety device; and second, 
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to find out if the injured man received safety instru 
tions when starting in to work for the company. The 
first subdivision after an investigation in the factory 
is taken care of by a recommendation being made on the 
safety inspector’s report blank, Fig. 4, to repair the con 
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views the installation to see if uhe guard is O.K. and the 
conditions safe. 

The second subdivision is that of looking up in the 
files the injured man to see if he had been instructed 
in the safe operation of his machine. When the em- 
ployee enters the portals of the company to operate a 
machine, the employment bureau furnishes the safety 


f 
| N ATE A 
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t et ABLE OR T 
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a ATION - - 
NAME 
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department with that information; and it is the latter’s 
duty to see that safety is not forgotten in the new man’s 
instructions. Fig. 6 is an example of these safety-in 
struction sheets, and Fig. 7 is an example of the card 
filed in the safety department. If it is found that the 























- _ = EEE —_ 7 - — = — ———____—___—__{ 
EXPENSE ORDER 
' 
ORDERED OY afety ngineer P wanteo 4e14- Cnanes <0 -945 7 
are A , | 
- ISSUED TO Tool Nent. FINISME t—4 201 N Mos Prin ing 
be “ DRAWING « o 
Fa ARTICLE uerd NUMBER ATE Issue S- 5-16 
co 
OC) z MARK (X) OPERATION | MAKE | REPA | ALTER | INSPECT | MOVE DISCAR | NSTALL | 
= | 
| 4 > 
User in +olil« nt sc An} Th) ¢ 
— INSTRUCTIONS Lay install Printing 8 2451, 9 “Tn).* 
| x Catat eo) > T s nresa ij * 9-] 
} ¢ JY Maris 4 S pres 48 40 A 2 bo WUALS 
° 
z + + ae ? ™eyr . DPrace r 
z 9 0 pur - 2can Pre } ¥¢ Ya 
2 
ran nids. Mich 
z pi F 
a 
| 4s 5 , aa 
- APPROVED CC, By Kefatrd NED €jon 
ISSUE SUBORDERS TO REMARKS 
” 
= 
°o 
j . p 
| 4 P 
} ) a < 
| C z © ® a “~ ~ w 
c - ® Ae > auaee Re © a ons e RECEIPTE FOR AS 
. 3 OMPLETE BY | 
} = a ’ « “ aY ue ] 
| “- 
a z 
s 
| ; 
z 
> AT | 
| S| nexcer | * - “ a . - “ “ 
| ua a DATES j 
. = a a = sla aaneineaaaitall — SS } 
Kl I | 
dition causing the accident if possible. In the specific injured person's name 1s not in the file on a ecard, 


instance of the sample accident report an order, Fig. 5, 


was placed to eliminate the reoccurrence of a similar ac- 
cident. After the guard is installed, the safety inspector 


cooperation with the foreman makes t possible to in 
struct the injured employee upon his return to wot 
Over 7000 emplovees have so far been persor ally 


’ 
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structed in safety in this manner, and a machine ac- 
ident is a rare occurrence. This completes the first 
phase of safety engineering. 

The second phase of safety engineering has to do 
with mechanical safeguarding. This work is subdi- 
vided into three separate headings. The first, the ap- 


yroval of drawings afetv, is accomplished through 
} } : 


cooperation with the drafting and engineering depart- 
ments. The amount of work here naturally depends 
SAFI 

INSTRUCTIONS T 


PRINTING 


ARMS CO 


REPEATIN 


WINCHESTER 








6 INSTRU ¢ INS ARE ISSUED TO THE 


ind repairing done. The 
inspection of the plant 


upon the amount of new work 


second subdivision, covering the 


for hazards and unsanitary conditions, should not take 
up a great deal of the time of the safety department 
after the foremen and employees have been educated 
to do this for themselves The safety engineer then 
needs only to have the condition made safe. In cases 


where the safetv inspector does make recommendations, 


the report blank, Fig. 4, is handed in, and orders are 
placed to make conditions safe This completes the 
second phase of safety engineering 

The third phase of safety engineering covers that 
of safety instruction, individual and general. The work 
included under this heading is considered the most im- 
portant of all accident-prevention work A guarded 
machine is unsafe in the hands of a careless, thoughtless 


or ignorant man. 


Individual divided into four differ- 
ent sections shop satetv committees, monthly letters 
in- 
committees 
This part of safety 
The training 


and 


instruction 1s 


to foremen. safetv-suggestion svstem and safety 


structions to new en Shop safety 


have been tabled for the time being. 


Important 
} 


irdous 


connection. 


education has ts 
note haz 


condit 


ions 


practices 
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through spending only one or two hours of their regular 


working period every other week is a course not to be 
relittied. These men, if properly handled, turn out to 
be efficient safety boosters. 

Monthly letters the 
record of their accident standing included in 


ha 


to foremen, giving a monthly 


an inter 


esting appeal for reduction of accidents, e been help 
] 




















ful in coéperating with these men along accident pre 
vention lines. These communications have made it pos 
ry 
» OPERATORS OF 
PRESSES 
W ng a which b torn parts or loose ends 
s ‘ by employee working around 
s rand wait until moving parts come 
to a star e leaning machine and 
bef J n ny part of machine. 
Ornaments such as rings and bracelets should not be 
worn by operators while working on machines, wed- 
ding rings excepted 
Before setting flywheel (2) in motion, see that no 
person is working on or about machine 
Do not reach for work that has fallen off guides on 
platen (3), while flywheel (2) is In motion 
"Ta Be careful when removing type form (4) from press 
4 to see that flywheel is at astandstill 
Shut off power when it Is necessary to put any belts 
yn pulleys with hands 
Keep ALL GUARDS in place 
All uncovered gears are dangerous and sh d be 
treated as such. 
When inking dial face (5) by hand, put it on_side of 
plate revolving away from operator 
Work that falls on floor under machine or between 
platen ) and table (6) should not be taken whi! 
machine is in motion 
Read caution notice (7) and be governed a rdingly 
Be caret t tithes not to expose yourself or your 
R ger s nditions to ef 
All in hr h s 
| 
Fi edie ¢e 3 free red em. 
Pp W. R.A. ¢ sé ? 
‘ ers 
PI \T S OF ALL THE PRINTING PRESSES 
sible for them to compare each record with the previous 


month’s and see how accident prevention is progressing. 
We have found that the plan, if developing nothing 
else, has been one means of keeping the safety depart- 
and its work before the eye of the 
It helps maintain a closer relationship between us 


ment various tore 


men. 


The safety-suggestion system has not been worked 
to the possibilities that we hope for in the future. The 
system is clear from the accompanying letters. The 
suggestion system at present incurs no remunerative 


The plan of materially rewarding suggestions 


For 


rewards. 
future time. 


be given consideration at some 


may 
the time being, a letter of thanks and appreciation tell 
how the 
first vice president and general manager and forwarded 


We have had many 


suggestion has been used is signed by the 


Ing 


an making the suggestion. 
The 


to the r 


very good safety suggestions. numbers have not 
been great, but those we have received have been practi- 
cal, thoughtful and useful. 

Safety instructions to new employees have already 
been referred to under the investigation of accidents. 
Figs. 6 and 7 are included in this work. When the in- 
struction sheet is given to the new man on the job and 


the practices are described, the employee signs the safe- 
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ty-instruction record card; and after the foreman has 
added his signature, the record card is sent to the safe- 
ty department. 

Photographs and cuts are always attractive means of 
presenting the subject to all classes of help. The 
division takes in the maintaining of bulletin 
boards. This work is broken up into two parts, the 
making up and collecting of bulletins and the posting 


second 


‘ee 
/ ¢ 
} . war ivers ue - 
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FIG. 7. DATE OF INSTRUCTION IS RECORDE! 


and changing of them on the bulletin boards. Making 
up and collecting of bulletins and exhibits require care- 
ful The 
must be attractive and interesting. 
tins in use are those put out by the National Safety) 
The posting and 
Bulletins remain- 


consideration. words, pictures and subjects 


Many of our bulle- 
Council. Many we make ourselves. 
changing are done once every week. 
ing long posted distract interest 
tracting it. 

In conclusion, it might be of interest to mention that 


too instead of at 


our safety efforts of the past four years have reduced 
machine accidents to practically none; our lost-time ac 


reduced to 


cidents (one day or more) have been one 
in 3640 employees per day in 1916; and compensated 
cases of one in about 15,200 employees per day for the 
same year of 1916. Our records show that, during the 
last three months of 1916, there 
studied in the safety department; and out of that num- 
ber only 39 were found to have been preventable through 
mechanical means, on the part of the company. But 
0.5 of 1 per cent. of our accident prevention in those 
three months depended upon mechanical safeguarding. 

Although definite organized efforts being fol- 
lowed, many problems arise, which have to be studied 
before passing on them, because of their originality and 
practicability in use. This necessitates constant stud) 
and keeping up to date in all lines of safety work by 
following work carried on in the various industries 
throughout the country. Safety engineering is not 
different from other lines of work where the progress of 
the science requires continuous study. 

Following will be found an example of the monthly 
letters to foremen and of the way in which safety sug- 


were 7390 accidents 


are 


gestions are handled: 


April 15, 1917. 
J. Herbert, 
Sheet-Metal Shop. 
You know that accidents occurring in your shop are 


brought to our attention through the medium of the acci- 
dent report. You know that we investigate the cause. 
You know that dangerous conditions have been guarded. 
You also know of others that should be, in a like manner, 
made safe-—conditions that we could not locate even with 
most careful investigation. These are the ones we are 


after and have not found because as yet no injuries have 
resulted from these causes. 

These conditions are known to the men who are on inti- 
mate terms with them; men who work around them day 
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in and day out, and are well acquainted with their every 


move. Give us a hand in trying to reduce next month’s 
accident record. Give us your suggestions—we will do the 
rest. 
Below is the accident record of your shop for February 
and March: 
] ve weident 6 
Hand tools 4 
Falling object ? 
Handling objects and | 5 
Dropping Is ? 
Infec ti 
Strai 
| ) 
C. B. HAYWARD, 
Safety Engineer 
\pr 19, 1917 
To the Safety Department: I noticed a man from th 
brass-casting shop, the other day, in his working clothe 
Besides having torn clothes, the shoes were particularl) 
noticeable. They were tied at the top with laces or piece 
of cord, the cord being wound around the top several time 
while the lower part of the shoe was siashed in severa 
places. Those shoes would not protect his feet from molte1 
metal, and if some did vet in his shoes, his fellow worl mat 
would have to hunt around for a knife to cut the cord 
oose fron his ankle. These men eat re than the 
verage pay of shop workers, and there seems to be 1 
necessity for their being thout shoes that are 
gether 
The army type of shoe with its broad toe and no torgue 
that is, one solid piece in front s; an ideal shoe 
Suggestion Look ’e1 over! 
JOHN T. McMaHnHon, 
Winchester Patro 
SUGGESTIONS—SHOES FOR BRASS CASTERS 
John T. McMahon, 
Winchester Patrol, A5-2 
Your safety suggestion of Apr. 19 appreciated, and 
I an pleased to note your interest in such matters 
The question of proper shoes and leggings has several 
times been considered, and efforts have been made to have 


the men of the brass-casting shop adopt them. 

However, the footwear of these men is optional wit] 
them, and I regret that all have not acted upon the advice 
given them. Further efforts along this line will be made. 


If at any time you have further suggestions to offer, 
they will be given careful attention 
J. E. OTTERSON, 
First Vice President and General Manager, Winchester 
Repeating Arms Co 4 


Removing Cutters, Chucks and Centers 


By A. J. MACHEK 


in the selling sec 
tion, an illustration shows a man in the act of taking 
off a large cutter from an ordinary miller spindle and 
one from a new-style Brown & Sharpe spindle. It does 
not take long for one to see which is better; we have all 


In a recent issue of the Machinist, 


been there 

In looking at this picture, an old problem again pre 
sented itself to me for solution, and perhaps your read- 
ers can help me solve it; namely, What is the proper 
way to remove a center from a dividing-head spindle, 
and why doe§S one have to use the barbarous method of 
screwing the chuck off the dividing-head spindle? If 
driving out the center from the spindle with a lead ham 
mer is crude, surely twisting the chuck off with a flat 
bar in one of the slots and letting the dividing worm 
and wheel take the stress is Yet I 
not seen a dividing head that has provision for removing 
either the chuck or the center in an efficient and simple 
How much better it would be if all the chucks 


just as crude. have 


manner. 
and centers were held in place in the spindle like a draw- 
back collet. 
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Series jor Draftsmen ano Designers 











Drafting-Room Etiquette 


M. 


By CHARLES 


RAWING-ROOM conduct and drafting-room eti- 
quette are—or should practically the same 
thing. One does not find cuspidors in the draw- 
ing rooms of homes—at least, not in our set—and cer- 
tainly one should not find cuspidors in the sanctums 
known as drafting rooms. Yet I fear me there are many 
such. With the exception of this minor difference, the 
rules of conduct for both are practically identical. 
When you enter the drafting room for the day, you 
will greet the bunch with a cheery “Good morning!” 


be 


that is, if you are a draftsman. If you are only the 
chief, or foreman of a division, or boss of a squad, 
you will not say anything. Instead, you will glare 


around you, just as any hostess of the home glares about 

at her guests in search of the usual absent or tardy ones, 

and you will sit down at your desk or table and proceed 

to set a vigorous example to the others by ruffling papers 

and pawing over blueprints—make a noise, generally, 

like a man ready and eager, even anxious, to begin to 

get ready to start to eat up the day’s work. All this, 
if you are a chief, or a foreman, or a squad boss. 

if you are a draftsman, you will not do these things. 

You will slip out into the washroom, instead, as soon as 

you get vour board uncovered, 

and spend ten minutes washing 

* ¥ already immaculate hands, gos- 

za ‘| siping with vour fellow-work- 

( ers in the vinevard—in this case, 


St al the washroom—and, altogether, 
| * ' . ° ° ° 2 
j give an imitation of a man who 


loves work dearly and would not 
be denied it for life itself, should it come to that. But 
presently—Wait! I have just thought of a story. 

In a certain drafting room in an Eastern city, there 
was a chief draftsman named Cowper. He was a con- 
firmed bachelor, who worked because he liked to work, 
relative had died and left 
thousand dollars to Cowper in his 


since a certain distant some 


fifty or seventy-five 


will. Cowper lived in a suite of rooms in one of the 


hotels, and he 
Yes; 


owing to some 


wore extremely good clothes 
He had lost his 


unfortunate attack of disease 


leading 
and a wig. Cowper wore a wig. 
hair early, 

probably typhoid fever. 


*Copvrig} 


HORTON 


Every last man under him in that drafting room knew 
the state of Cowper’s temper when he entered in the 
morning, by the wig itself. If Cowper was in good 
humor, his in the back, just where it almost 
touched ‘his collar, invariably was flat and closely hug- 
ging the nape of his neck. If Cowper was in an irri- 
table mood, as he frequently was, the back and lower 
part of his wig stood out—curled out and up—like the 
end of a coil spring or a feather. The bunch read this 
sign every morning as regularly and correctly as they 
read the morning papers, and also they shaped their 


wig 


conduct and deportment 
for the day from that 
sign. If the wig said, 
“Keep your heads down 
and plug like blazes,” the 
gang kept their heads 
down and _ plugged like 





blazes. If the wig said, 

“I'm feeling pretty good today and will talk on almost 
and subject but that of drafting,” the gang instantly 
relaxed and smiled and greeted the chief affably and on 
an equal social footing with themselves. Everything 
was all right and fine, with the goose high and bacon 
in the smokehouse and a lot more on the hoof. It was 
a great indicator. 
But 


room etiquette 


to get back once more to drafting- 
vou are standing at vour board ready to 
You 


twenty minutes sharpening your pencils, and an- 


presently 


begin work, though vou do not immediately begin. 
spend 
other ten minutes out in the washroom getting the black 
off then at your 
board studying your drawing to find the precise place 


vour fingers, and five minutes more 


where vou left off the night before. But at last you 
are ready to begin to start to commence to go to work. 
Everything is all set—vyour instruments are out, and 
vour stool is back where it was before the night sweeper 
moved it into the adjoining county, and you have swept 


vour drawing with your neighbor’s duster and for- 
ten to return it—everything is all right to go ahead. 
And so, after a time, having found your commencement 


off 


rot 


nt 


pol 


prope} | 


n the drawing, and having got yourself adjusted 
on the stool, with your feet 
your 


and legs just so, 
and with 


You 


forward and elbows 


pencil in hand begin to make lines. 


vou bend square 


your trusty 














, 
: 
' 
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have, of .course—I almost forgot this—vyou have, of 
course, first rolled up your shirtsleeves, to show the sun- 
burn you got on that canoe cruise the Saturday before 
—and—well, you’re making lines. Good! Go to it! 
But now comes an interruption—and Lesson One in 
this series. The chief engineer is steaming down the 
aisle toward you, followed by a couple of scientists 
you know they are scientists by their stooped shoulders 
and more or less careless and 
shabby attire and by their 
spectacles, men evidently re- 
sponsible for the idea upon 
which you are working. Les- 
son Number One. If you 
are a fathead, when the dis- 
tinguished group assembles it- 
self about your board, you will stick to your stool. You 
will not get up. You will remain glued to your seat 
and, with the chief engineer and the scientists craning 
their necks to see your work, you will continue in your 
place, the biggest and fattest—fathead—in that draft- 





ing room. 

But maybe you are not a fathead. Maybe you are a 
gentleman and a scholar—a man of breeding, one ac- 
customed to drawing-room etiquette—both kinds. Then 
you will not remain seated. Instead you will quietly 
slip off your stool, as quietly step to one side out of their 
way and continue quiet and speechless throughout the 
consultation, unless spoken to, when you will of course 








answer in as quiet and inconspicuous a way as you 
know how. And then, when the distinguished group de- 
parts, you will twist yourself back on your stool and 
resume work, following the instructions for changes 
which the engineer may have suggested to you. 

Now for Lesson Number Two. You will remain 
seated and at work. You will not, unless you are the 
aforesaid fathead, get down off your stool again, as 
soon as the group disappears, and begin to cruise about 
among your brother workmen, whispering gentle knocks 
against the scientists and the engineer. You may know 
more than they know put together—you very likely do— 
but you must keep it to yourself. Keep quiet about it. 
Some day your genius will be discovered—and then you, 
too, can wear shabby and careless attire, together with 
the spectacles, and troop down some drafting-room aisle 
behind some chief engineer, the center—or cynosure 
of all eyes, admiring and otherwise, depending on the 
nature of the chief engi- 
gineer. But not yet—not 
now. You must wait. If 
the scientists made you rub 
out a tap bolt and show a 
stud bolt instead, or if they 
criticized a mechanical 


movement or looked dis- 








tressed upon learning some 
of the fiber stresses—keep all these things to vourself. 
Do not peddle them around among the other draftsmen. 

Rule Number Three. Do not—but, wait; I have 
just thought of another story. 

In a certain large drafting room Somewhere in the 
Middle West, there was a tobacco chewer of the most 
virulent kind. In fact, he was such a strong chewer 
he had to have a cuspitoon all by himself, where the 
rules and regulations requisitioned one to every two men. 
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But half a cuspidor to this gent was exactly three-quart- 
ers of a spittoon too small. He proved it. Where he 
hit the receptacle once, he hit the surrounding territory 
a dozen times. But that was all right. He was an 
active, nervous, tireless worker, and I doubt whether he 
realized at all that he was chewing—most of the time, 
anyway. It was a kind of habit with him. 

One afternoon, the Big Guy himself—worth forty 
millions and the employer of from fifteen to twenty 
thousand hands—came down the aisle alone to see about 

job he was interested in. The job was being worked 
on* by the tobacco chewer. The Big Guy walked down 
to our friend’s table, recognized him as the man engaged 
on this particular job and whirled in between the two 
boards—the one upon which our friend was working and 
the board of the draftsman immediately to the rear. 
The Big Guy, as he whirled, slipped, caught himself, 
uttered a mild exclamation of annoyance, looked down 
to see what he had slipped upon. 

Rule Number Three. Do not chew tobacco. Cuspi- 
dors were removed instanter from that drafting room, 
on orders from the 
Big Guy, and our 
friend took to chew- 
ing gum. He was 
lucky. Had the Big 
Guy been other than 
what he was—the 
biggest individual, 
humanely speaking, 
ever to ascend in the industrial world—our friend would 








have been fired, no doubt. But all they did was to re 
move the cuspidors. It was enough, probably, for our 
friend. 

There is another breach of drafting-room etiquette 
which I might well mention. I refer to the habit of 


borrowing instruments. That in itself is bad enoug! 

though it is not so bad. What transcends it as an 
unforgivable breach—especially to the man who owns 
the instruments—is when you neglect to return the in- 
struments after you are through with them. But even 
that will be overlooked by the more generous spirited. 
But what will not be overlooked, even by the most kind] 
disposed, is the return of instruments in bad shape—the 
pens uncleaned, the leads blunted, the points out of ad 
justment. One does not borrow in drawing rooms—one 
should not borrow in drafting rooms. Sometimes bor 
rowing is unavoidable, however. But not so one’s 
neglecting to return what has been borrowed, and cer- 
tainly not so one’s returning instruments in as good 


shape as when one got them. One is one flivver, if 
one does any one of these things. All of which is Rule 


Number Four. 

Rule Number Five. Once upon a time there was 
consulting engineer’s office that needed draftsmen. The 
engaged two men at the same time. One of these men 
was capable, and the other was not so capable. Both 
went to work the same morning. The less capable man, 
arriving a few minutes ahead of the other, was assigned 
the more difficult of the jobs to be worked up. He did 
not make a very good showing. The other man did, on 
the job which had been assigned to him. As a conse 
juence, when the second man had finished his job, he 
do, while 


was promptly given the other man’s job t 
this man, the less capable of the two, was put on more 
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simple work. Which of course was not his fault. 
Along towzerd the second or third day, the man at 


id fallen down on, dis- 
some additional information in 


work on the job the other man | 
needed 


the 


that 


covered that he 


moment tne 


order to go o1 At 
the draftsman had 


that this man’s 


room Knowing the other 


} } . 
worked on the job and even being aware 


unfinished drawing was still tacked down on his board, 


ime awaiting 
the 


the capable draftsman, ad of losing t 


the return of the chief, stepped across to other's 


ird in quest the desired information. The draw- 
ine containing this needed information was still tacked 
down, but it w inderneath tw theee other sheets, 
the several false starts of tl é apable man on his 
Tit 28) 
\\ was tl! CAl ¢ twee tna paddle and the 
t of the ettl he ; | ng already been 
ti h with tl nand fee somewhat familiar 
tel with | 
i othe. d so “| don’t remember,” was the 
lt re} 
“But you've got it here,” pers sted the capable drafts- 
! wat those sheets n't it? You worked on 
t didn’t vou?” 
yee" mun bled the other. 


what vou want. It 


“R it | KRHOW 
Gs s was either two inches « 
‘ can't remember.” 
pa 


— =) 


r six—lI 


By this time the capable man 


onto the otner scout. 
nclined to steer 


decided to 


He perceived tha and 


him off, or 


the man was sore 


That got his goat, and he 


Wrong roa 
STICK. 


Two inches or 


matter of fact, 


than that? 


Asa 


“Cant lose} 


you come an ( 


1eSs. 


six inches is kind of a wide g 


his own engineering instinct told him it was neither 
not so much Let’s take up a couple of these tacks and 
look at that drawing you started You had that in- 
formation in order to start the work. Let’s take a look.” 
And he began to remove one of the tacks. 


The other stopped him with a sheepish mean look in 


his eyes. Knowing that he was cornered and being, as 
was, a animal anyway 
the had to 


his hand, because there was not enough subtlety about 


he evidently poor misguided 


possessed in extreme of Kultur—he show 
him to escape it. 

“Do you think [I’m 
going to give vou In- 

take A 


over there and put on 


formation to 


vour drawing?” 
That 

But it was more 

Sometimes too much is just enough— 

But not By that 

this man revealed himself as 

He was far from be- 


was all he 








said. 
than too much. 
like beer at a shop picnic. in this case. 
remark and that attitude 
one who decidedly did not belong. 
ing a draftsman in his work; he was very, very far re- 


being one of a 


Of course, that ended him in 


moved spiritually from very generous 


body of men as a whole. 
that drafting room socially. It was not long before they 
him He probably thought the 


pable man was trying to sneak some needed information 


canned physically. ca- 


without bringing his ignorance to the knowledge of the 


A man never made a bigger mistake. The ca- 


chief 


chief was out of 
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pable man, perceiving this evidently, when the chief 
finally returned, asked for the information in a good 
and the other skate grew red behind 
the ears and kept his nose down for the rest of the day 
So we have Rule Number Five. 


loud tone of voice 


Be a gentleman, even 
Nothing is 
who once 


if it hurts you. And be generous spirited. 
other attitude. | 


asked another son of Kultur for certain information re- 


gained by the know a man 
garding a formula that was troubling him in 
work Tle Kultur 


dignantly and informed my young friend that his educa 


a job he 


was at upon. son of blazed up in- 


tion had cost him money and that he—my friend—had 
better go pay for a little education on his own a 
count. Now, that did not get that hombre anything. 


My young friend went big in that concern, and he never 


forgot—never could forget—that slurring reply at a 


source available. He¢ 
and the 
there came 


time when he needed help from any 


grew to a position of power ; other man stayed 


where he until when he awoke 


LO the fact 


Was, 
that 


have 


day 
he had no friends at court 
Rule Number 


can. Go 


and quit 
So we Five Help 
others all out of to help the 
young man working near you, and somebod\ 
will go out of his 
it alway 


some more. 


you your way 
sometime 
was 


to help you. It is always so 


s works. It pays. And so, as a general rule and 
guide, one to be borne in mind always, I might conclude 
with a well-known quotation. 


others, 


It begins with “Do unto 


and it ends with “others unto you.” 


Thus endeth the lesson on Drafting-Room Etiquette. 


Fusible Metal for Soldering 
By FRANK A. DE HART 


Some time ago, while doing pattern work, I received 
orders that the lead figures, or pattern numbers, should 
be attached with soft solder. The only solder available 
half. I attempted to use it, 
soon found that the lowest heat which would cause 


at the time was half and 
but 
it to flow was sufficient to melt or bring the figures to 


a soft spongy state in which they could not be moved. 


I was about to give up in despair when I happened 
that had 
into the corner of my tool box. It was 
little curios that all mechanics, while 
drifting from place to place, pick up, only to toss into 
some obscure corner, little dreaming of the important 
uses to which such things may be put at some future 
and this was one of those times. This piece was 
fusible metal, a composition of bismuth, lead, tin and 
cadmium, and had a melting point of 60 deg. C., or 
about 140 deg. F. 

The pattern was heated and tinned in the customary 
manner, except that the fusible metal took the place 
of solder. I surprised my shopmates by spreading the 
melted solder with my bare fingers and also used my 


to remember a small piece of composition 
found its way 


one of those 


time 


fingers to align the figures, which remained perfectly 
hard at this low temperature. 

Anyone who has tried to solder sheet zinc for the 
first time will remember how, with an iron hot, 
a large hole is melted in the article being soldered. 
This trouble is eliminated with fusible metal, as the 
temperature required is much lower than the melting 
point of 

Several good formulas for fusible metal may be found 
in the “American Machinist Handbook.” 


too 


zinc. 
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a bi- 


HE machine illustrated in the headpiece is 

plane that has been designed particularly for train- 

ing-school purposes. This means that it must be of 
sturdy construction to withstand the constant hard usage 
given in a military preliminary training school, where it 
is handled almost exclusively by untrained men. it 
will be noticed that this machine has a three-wheeled 
landing gear, the small front wheel being for the pur- 
pose of preventing the machine from nosing into the 
ground, even if the landing is not exactly as it should 
be. There is of course the usual tail landing skid 
in addition to the three wheels in front. 

In common with all modern training machines, there 
are provisions for two persons, each in a _ separate 
cockpit, one in front of the other, and each provided 
with a separate control so that the student can gradu- 
ally become accustomed to handling the machine when 
it is in the air. 


THE MAIN DIMENSIONS 


The span of the upper wing is 43 ft. 10 in., and of the 
lower wing 32 ft., making an overhang of nearly 6 ft. 
on each end. The chord, or width of the wing, is 6 
ft.; and the gap, or distance between the wings, 71 
in. This follows common practice of making the 
distance between the wings about the same as the chord. 
Increasing this distance adds to the length of the wing 
struts and requires that they be of heavier section, 
owing to the increased length. Lessening the distance 
between wings decreases their efficiency as supporting 
surfaces. 

The stagger, or the distance which the upper wing 
projects in advance of the lower, forms an angle of 
4} deg. with the front edge of the lower frame. This 
amount is often given in inches, and in this case would 
be about 5} in. The over-all length of the machine 
is 26 *t. 7 in., and the height 10 ft. 10 in. The angle 
of incidence, which means the angle of the under side 
of the plane when the machine is in a horizontal flying 


position, is 2} deg. The dihedral angle, or the angle 
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b Building a Military TrainingAirplane \ 


By fred tH. Colvin 





which the wings assume with the horizontal, is 3 deg., 
and the sweep back 5 deg. This means that the 
edge of each plane is 85 deg. Both the dihedral 
the sweep-back angles add to the stability of the ma- 
chine when it is in the air. 

The machine, including engine, water and accessories, 
but fuel, weighs 1350 lb., and the 
fully 1950 lb., including the passengers. Its 
maximum speed at full load is 68 miles per hour, and 
This low minimum speed 


front 
and 


without machine 


loaded 


its minimum speed 37 miles. 
is particularly advantageous in a training machine, as 
it enables the student to land at a comparatively low 
speed. Its range of action at economical speed is 350 
miles and its gliding angle 1 in 8. This that 
if the aviator is 2000 ft. in the air, he can glide 16,000 
ft. before making a landing. This possibility 
him a range of 3 miles in picking a landing place, which 
also shows 


means 
gives 


is ample distance in almost every case. It 
the safety of flying at a considerable height instead of 
near the earth. The machine can climb 2600 ft. in 10 
minutes. 

It is equipped with a Hall-Scott four-cylinder water- 
cooled motor, rated at 90 hp. at 1400 This 
motor weighs 410 lb. and has a 5x7-in. cylinder. The 
fuel consumption is 9! gal. per hour, and the fuel tank 
The lubricating-oil capacity in the crank 

The 
pontoons 


r.p.m. 


holds 31 gal. 
is 3 gal. readily re- 
water, so that the 


for training either 


landing gear can be 
for 
be employed 


case 
placed by 
machine 


use over 
same 


army or navy, students. 


may 


BUILDING THE FUSELAGE 


seginning with the construction of the frames, it 


is interesting to observe how they are built up from 
standard parts. Fig. 1 shows the two upper longerons, 
or side frames, placed on the assembling stands, with 
both the cross and the upright straps in place. These 
longerons are usually of ash, carefully and 
spliced in the center, owing to the difficulty of securing 
The splice 


selected 


single pieces long enough for this work. 
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is long, with the two parts riveted together and then 
These splices are so 
show 


carefully wrapped and varnished. 
securely made that they rarely give trouble or 
weakness of kind. The built bottom 
side up, because the upper longerons are straight. 
With all the struts, which usually of selected 
spruce carefully made to measurement beforehand, and 
with the various metal fittings by which they are held 
in position at the proper point on the longeron, it 
matter to assemble this part of 


any fuselage is 


are 


is 


a comparatively easy 

the fuselage. Great care, however, must be taken to 
have it absolutely straight with regard to a central 
line, as only a small deviation makes itself felt in 
the flving of the machine. After the vertical struts 
are located in their proper fittings, the curved lon- 
gerons, which become the lower side of the fuselage 
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all these wires cut to proper length, and one that re- 
quires the utmost care in every particular, as the wires 
must not be bent too sharply nor injured in any way 
that will weaken them and make failures probable at 
that point. 

Some idea of the way in which the fittings are put 
in place on the longerons can had from Fig. 3. 
This fitting surrounds the longerons and also provides 
a socket for the of the vertical strap; in 
addition, there gears on this fitting, to 
which the truss wires or their turnbuckles are attached. 
The illustration shows the workman tightening one of 
the pair of turnbuckles at this particular point. It 
shows how the wires are connected to the turn- 
buckles and gives some idea of the crossbracing and 
connections for the supports shown in the foreground. 


be 


upper end 


are several 


also 




















MUST Bk E 


bled fuselage 
fitting I 


rig Detal ot 
when it is completed, are put in place with the aid of 
that hold the struts in their correct 
2. Then the wires are put in place, 


similar fittings 
position, as in Fig. 
each of suitable length and with its proper turnbuckle; 
and after all are in position, the adjustment of these 
various wires to their proper tension begins. 

This adjusting, or tensioning, of the strut wires is 
a somewhat delicate operation, as each wire must be 
tight enough to take its amount of the load, 
but not so tight as to impose unnecessary stress on 
either the wires or the wooden struts. When one care- 
fully studies the various truss wires, usually two in 
each panel on both the sides and the bottom, he begins 
to realize the possibilities of building up a light struc- 
ture that shall at the same time be exceedingly strong 
It is considerable of a job to have 


proper 


in every direction. 


NERCISED 


I 


IN HVERY AIRPLANE BUILDING 


i—Close view of fitting 


g. 3 \djust 
b r’utting 


ng the turnbuckles rig 

Another close view showing some of the connections 
is presented in Fig. 4. This view in the cock- 
pit of one of these machines and shows, in addition to 
the fittings on the end of the straps, some of the control 
rods and a portable typewriter, which was being tried 
out. The illustration gives some idea of the care that 
must be taken to prevent any possible chafing between 
the wires and the fuel tank, which in front. A 
heavy pad of soft felt may be seen between the ends 
of the turnbuckle and the tank, to prevent vibration 
from ever bringing these two points together. 

It will also be noticed that lengthwise tension wires 
are used to insure the fittings shown being always in 
their proper position. These wires are connected in 
swiveling ears, so as to have the tension in a direct 
line at every joint. 


is 


a 


is 
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Some idea of the metal fittings may be had from 
Fig. 5, which shows what is known as a _ universal 
fuselage fitting. The main portion of the fitting is 
seen blanked out at A, and with the holes all punched 
at B. At C is one of these fittings bent up into its 
proper shape for application on the longeron of the 
fuselage. At D is shown the blanking out of a piece 
that is afterward formed into a square cup, as at EF. 
This cup is welded into position on the other fittings 
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120 f iN 10 tor 0.029 per ft 3 4 

l ickl 106 1 25 o2 8.2 

( is pir 174 «@ 0.125 oz 1 36 
( ry 174 app } 
Ferrules 220 « 0.25 oz 3 44 

I wi 135 No. 20 copper wire @ 0.31 lb. per 100 ft 42 

I na 74 «@ 0.45 oz 2 08 

fitting 38 Lin) 7.25 


Ball and socket fittings, of which 4 are used, weigh 
approximately 10 oz. each. Number of fittings 
quired—approximately 65. The entire fuselage weighs 
approximately 160 lb., the sheet-metal fittings forming 


re- 


about 7 per cent. of the total weight. The wires, turn- 


buckles, terminals, ferrules and clevis and cotter 


aggregate about 16 per cent. of the total weight. 


pins 


After the fuselage is completely assembled, it is neces- 
sure that it is in 
A center line is run through the body and 
The 
quite a 


sary to be absolute alignment in 


every way. 
its proper alignment determined by this means. 
correct tightening of all the truss 
problem and requires an especially skilled man, as each 
the lengths of 
wires giving a different tone as they are vibrated. The 


wires is 


wire is tightened by sound, different 














for use in certain places on the fuselage. One of these 
fittings is shown complete at H, with two cups welded 
in place. At G may be seen the blanking, perforating 
and bending of a swiveling piece by which turnbuckles 
or other connections can be connected to the fuselage 
fittings so as to make what is practically a universal 
joint, with free movement in every direction. These 
parts are shown in position at H. 

As the manufacture of airplanes increases so that a 
large production is assured, these and other fittings will 
be produced much more rapidly and economically than 
is now possible. At the present time, the number 
required has not seemed to warrant the necessary ex- 
penditure for punches and dies, in order to have these 
pieces practically completed on the punch press. The 
time is not far distant, however, when this is bound to 
be the case, and both designers and makers of punches 
and dies that can be used for this purpose are sure 
to be in demand. Some idea of the number of these 
fittings and their weight can be had from the following 
list of parts, which are among those used in the con- 
struction of the fuselage: 





completion of the frame includes the fastening in place 
of the two beams which support the motor and which 
are usually known as the engine bed. They are shown 
in Fig. 6, where the metor is being lowered into posi- 
tion. The front of the fuselage is braced by the U 
shaped steel support that surrounds the engine bed and 
ties together the whole front, or nose, of the machine. 
The engine is shown in place in Fig. 7. The gasoline 
tank is in position, and the man at the left is putting 
the controlling mechanism into position. This view 
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shows the wheel control, sometimes known as the “Dep,” 
this wheel being mounted on an arch frame that swings 
back and forth and in so doing controls the movement 
of the elevuting planes, or flippers, at the rear. Turn- 
ing the wheel controls the ailerons for balancing and 
banking on curves. 

The wings of this type of airplane are almost en- 


tirely of wood construction, as can be seen in the 
illustrations which follow. Fig. 8 shows the develop- 
ment of the ribs. They consist of three parts in 


addition to the top and bottom member, which comes 
the cloth covering. As can 
first from fairly 


be seen 


thick 


in contact with 


from A, these ribs are cut 
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are fastened in position by small nails, and the front 
and rear edges are fastened in place. At the top of 
the front, or leading, edge is a veneer of perhaps | in. 
covering the upper curve of the ribs on their entering 
edge, in order to support the cloth thoroughly at this 
point. Experiments are being made in some places 
to eliminate this veneer as a support to the linen, but 
no other construction has as yet proved itself entirely 
successful. 

A completed wing Fig. 11. It 


frame is shown in 


is an upper wing, as can be noted by the space left 
for the aileron at the back, or trailing, edge. It will 
also be observed that the cross-wing is braced with 





























FIG. 10. IN THE WING SHOP ARE SEI 
material and are then sawed into thin strips, as shown 
at B. for the sake of 
lightness, as at C, and the whole rib is assembled in a 
suitable fixture, as at D, when the top and bottom 
pieces are tacked and glued into place, being held by 
means of the small cam-shaped clamps shown. The 
completed rib is illustrated at EF. These ribs are then 
assembled, as shown in Fig. 9, by threading over the 
main spars, which are clamped in their proper position 
at the front the slid into 
their proper place. 

Owing to the sweep back of the wings of this machine, 
the ribs are not at right angles to the spars, 
but make an angle of 85 deg. on and 95 
deg. on the other. This is because the must be 
in line with the direction of flight in order to reduce 
the resistance that the presents to the 
with which it comes in The wing 
covered might seem to make this unnecessary, but all 
cloth sags a little between the leaves them 
a trifle higher than the plane between. This is 
of the finer details to avoid resistance and skin friction. 

Fig. 10 is another wing construction in 
various stages and gives a good idea of the appear- 
ance of the ribs in place on the main spar. These 
spars, it will be noticed, are cut away on the 
so as to approach the I-beam construction as much 
After the ribs are properly located, they 


The openings are sawed out 


end while ribs are being 


exact 
one side 
ribs 
machine air 
contact. being 
ribs and 
one 


view of 


side 


as possible. 


L\RIOUS STAGES OF WING CONSTRUCTION 

truss wires extending through the hollow ribbed con- 
struction, the finished frame being more rigid than 
would usually be considered possible in so light a struc- 
ture of this size. 

The wing is now ready to receive its linen cover, 
which is carefully sewed to pattern and held in posi- 
tion with small tacks and finally by sewing with linen 
thread. It is fastened with thread to each of the ribs, 
these seams being finally covered by a strip of linen 
that is held in position by the varnish, or dope, used. 
The application of this dope shrinks the linen tight 
on the frame and takes up all slackness in the covering. 
The final coating of dope renders the cloth absolutely 
waterproof and solid surface to the air. 
Provision is made through eyelets located at the lower 
the the wing for allowing 
of moisture that might condense on 
the surfaces of the wing or otherwise work 
its them. A partly covered wing can be 
seen in Fig. 12. 

The curved edges of ailerons, rudders and elevated 
planes made of metal in some either 
tubing or a specially drawn U-section being employed. 
In this machine, however, no metal is employed for 
this purpose, all the pieces forming the curved edge 
being built up from veneers and bent to form without 
seaming. Fig. 13 gives some idea of the way in which 
this is done. 
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Substantial wooden forms are provided of the proper 
shape for the pieces to be bent. Thin strips of the 
wood from which these pieces are to be formed are 
then put in a hot-box supplied with steam pipes and 
are thoroughly heated to as high a temperature as can 
conveniently be handled with the bare hand. These 
pieces, perhaps { in. thick, are then thoroughly coated 
with carefully prepared glue, and as many of the strips 
as may be required are placed one on top of the other. 
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the same fabric as the wings and continues the stream- 
line back from the metal plates. Fig. 16 this 
framework rolled up on its side, also a rudder held up 
The short metal plates seen standing by 
form part of the covering, or hood, 


show S 


in position. 
the post, Fig. 15, 
around the engine, the one shown being a plate for 
the forward part of the under the 
Near this are two tanks, and 
for gasoline, from which it will be seen that 


covering side of 


fuselage. ynne for water 


the 


other 





Senayewes 





MANY OPERATIONS ARE NECESSARY 
Fig Comp 1 wing Fig. 1 Covering thi ng Fig. 13 
Fig. 15 Cockpit ovel ig 


While the pieces are yet warm and the glue is still 
perfectly soft and liquid, they are placed between the 
forms, bent to conform with them, and the whole thing 
is clamped by the hand clamps, as shown. When the 
wood and the glue have thoroughly dried, there is 


a section of the proper shape built up of several 


laminations. It does not go out of shape, but has 
proved perfectly reliable. 
In Fig. 14 can be seen several ailerons, at A and 


B, an elevating plane, at C, and a center panel, or 
that part of the upper wing which the 
engine and fuselage, at D. This view shows the center 
panel mounted on horses, where it has just been cov- 
ered. It also the spool of linen thread by 
which the covering is sewed, and the strips of linen 
cloth that are varnished in position over the stitches 
that hold the fabric to each rib. These strips can 
be seen already pasted in place on the ailerons and 
the elevating planes. 

For covering the top of the fuselage so as to give 
it the streamline effect, a sheet aluminum top is put 
on just behind the engine Some of these covering 
plates, in which are the openings for the two cockpits, 
can be seen in Fig. 15. Behind this aluminum top a light 
woodon framework is built with 


goes over 


shows 


covered 


up. It is 





BEFORE THE DIFFEREN 


there is considerable sheet-metal work in the modern 
airplane in addition to the wooden plane and propeller 
and the fabric used for covering. 

The edges of the cockpit are well padded and covered 
with either leather or some of its imitations, and the 


seats for the pilots are padded and covered in the 


same way. In this connection it is interesting to 
mention that there is a tendency toward extreme 
simplicity in the design of these seats and the up- 
holstery that covers them, leather being no longer 
absolutely required except by a few governments. It 
is one of the many cases where specifications, as 


originally written, call for an article that is perhaps 
no more expensive than its substitute; but in too man) 
cases these specifications are never changed, regardless 


We find 


of unnecessary expense in matters of this kind. 


of conditions that may arise. many instances 


PROPELLER IS MADE BY HAND 


remain to be 
the propeller. \ group of different 
styles is shown in Fig. 17. Here, propeller A is of 
old while B is the type that is being 
most largely at the present time. The other 
different ideas that have been tried 


Among the many airplane parts that 


standardized is 
very design, 
used 


designs illustrate 
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out during the past few Propellers be 
considered somewhat akin to the wing of an airplane, 
o far the design of their concerned. 
As we find the upper side of the wing convex, so we 
also find the front side of the propeller curved in the 
ime way, while the back side is hollowed out some- 
what in the manner of the under side of the airplane 


years. may 


surface is 


as 


wing. When we add to this the constantly changing 
hape from the pit to the hub, we can see that it 
becomes a job for a skilled woodworker when the 


propellers are made by hand, as nearly all of them are 
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out, they are cut out on the band-saw, as shown in 
Fig. 19. One of the long pieces is here shown being 
sawed into shape before gluing and building up. 

In some places the propeller blades are roughed out 
on a sort of routing machine, using a form to guide 
the routing tools, but in most they are still 
worked out by hand from the rough built-up propeller 
blank. Great care must be taken in building up the 
layers that form the propeller, as it is absolutely neces- 
sary that there be a perfect union at all points of 
the surface. The parts to be glued must be thoroughly 


Cases 
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S.17 TO SKILLED WOODWORKERS ARE ESSENTIAL FOR MAKING THE PROPELLERS 
Fig 18 Laving er! Fig Sa ng propeller Fig ) Shaping to templet 
lig I neing the pr Fig. 2 Shaping and testing strut Fig. 23—Covering the wire wheel 
at the present time. Fig. 17 shows two of the pro- covered with a thin layer and then firmly held in posi- 


pellers with protecting tips on the ends of the blades. 
These tips are of thin sheet copper riveted in place. 
Beginning with the actual manufacture of the pro- 
peller, we come to the laying out of the different pieces 
on the black-walnut board from which they are to be 
cut, as shown in Fig. 18. Black walnut is used very 
largely for this work, although in it 
alternated with layers of spruce, each layer being from 
i to in. thick. After the various pieces that are 
to be built up to form the propeller have been laid 


some is 


cases 


tion until absolutely dry. After this, the propeller is 
ready to be worked out by whichever method may be 
employed in the shop. In this case, nearly all the work 
is done by hand, Fig. 20 showing one end of a pro- 
peller cut almost to its proper shape and being tested 
by carefully made templets. 

As can be seen from the tools on the workman’s 
bench, the planes and draw-knives of various shapes 
are the main tools required. In addition to these a 


steel straight-edge, a level and a surface plate are, 
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necessary in testing the various parts of the propeller 
at frequent intervals. As shown, the propeller is sup- 
ported on a central shaft, or peg, about which it can 
turned in position for 
measuring. This is an extremely interesting job and 
one requiring the utmost there 
very little variation allowed from the standard shape, 
the 


be so as to bring either end 


patience, as can be 


length or width, and the matter of balance is of 
utmost importance. 

Fig. 21 shows more of the propeller portion of the 
shop, with several propellers in various stages of com- 
pletion. It shows, in its final balancing 
a propeller built of black walnut 
case of static balance, the propeller being very 
carefully mounted on knife-edges that actually can be 
The propeller 


also stages, 


and spruce. This 


is a 


leveled by special screws at each end. 
must stay in any position in which it is placed. 


The 
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final balancing is secured by applying a light coat of 
the outer in 
the varnish brush serving to supply all the 


varnish end, cases a mere 
touch of 
extra weight that is necessary to put the propeller in 


This is ot the 


near many 


balance. one 


watched, 


perfect static points that 


as an unbalanced 


the 
source of danger to the aviator. 


is very strictly propeller 


can do much damage to whole machine, as well 


as be a 


The struts have to be carefully made to secure maxi 
mum strength with least wind resistance. They are 
finished while held between centers, as shown in Fig 


22, one man shaping a strut with a draw-knife and 





Location of Cam Followers—II 


ity ARTHUR 





SYNOPSIS In this article tre ose lat fal- 


ing 





lower type of cam is studied with the purpose 
oF showing how the angles of cam advance and 
the angles of the cam curves are affected by 
various positions of the follower fulcrum. 
ITH the oscillating follower the angle of the 
curve of the cam is liable to be acute more 
often than with the type of motion shown in 
Figs. 1 to 9 inclusive. This is due to the fact that a 
compensation has to be made for the offset of the line 
of motion from a radial line of the cam. In Fig. 10, 
with the direction of motion as indicated by the arrow 
and the angle of advance of the cam 102 deg., the 
angle of the curve of the advance is only 82 deg. 
This is due to the fact that a compensation has to 
be made for the divergence of the line SP, the line 
motion of the follower, and SL, the line that may be 
called the zero position of the timing of the cam. The 


line OM makes an angle of 102 deg. with OL. 

When the OM revolves through this angle of 
advance, or 102 deg., it occupies the position OL, and 
the center of the follower has moved from S to P. If 
we make the arc MN equal in length to the are LP, 
the point N will be in the position P when the line 
OM has revolved to the position OL. This causes the 
angle of the curve of the advance to be less than the 
angle of advance and consequently increases the wedge 
angle of the curve. 


line 


the other gaging a strut for size and contour. Fig. 
23 shows how the wire wheels are covered with cloth 
to reduce wind resistance, hole being left to get 
at the air valve of the tube. The covers are then 
roped to draw them tight on the wheels. 
B. BABBITT 

By changing the direction of rotation of the cam- 


shaft, advantage may be taken of this compensation 
that has to be made, and the cam curve will be length 
ened, thereby increasing the angle of the curve of the 


i In Fig. 11 


adv: is shown the curve of a cam with 
conditions the same as those for Fig. 


10, 


nce, 
with the dire« 
tion of rotation reversed. It will be noticed that the 
angle of the curve of the advance is greater than the 
advance. When the line OM 
OL, the cam made 102 deg. of 
follower has moved from S to P. If 
MN equal in length to the are LP, the point 
be at PM revolved to the 
through 102 deg. the 


thereby 


angle of swings into the 


position has revolution 


and the we make 
the arc 
N will 
OL, 


advance 


P when has position 


The angle of curve of 
to 122 
angle of the curve. 


or 


has been increased deg., re- 
ducing the wedge 
If it is 
the 
increasing the angle of the curve of the advance. 
is illustrated in Fig. 12. 


follower is used, but the advance is toward the 


impossible to change the direction of motion 
for 


This 


of camshaft, still another method may be used 


The same angle of oscilla- 
tion of 
center of the cam instead of out, as in Figs. 10 and 11. 


This is accomplished by placing the follower on the 
opposite side of the cam. This condition also increases 
the angle of the curve of the advance to 122 deg. 

In Figs. 10 and 11 the same motion of the follower 


is produced as with the cams shown in Figs. 1 and 2, 
on page 504, but the curves of the cams are different, 


due to the difference of direction of revolution of the 
camshaft. Several positions of the cam that was illus- 
trated in Fig. 10 are shown in Figs. 13, 14 and 15, 








592 AMERICAN MACHINIST Vol. 47, No. 14 


with the wedge and the pressure angles for each posi- These two lines form the wedge angle, whieh measures 
tion. The wedge angle for the position of the cam 37! deg. The pressure angle is formed by AH and 
shown in Fig. 13 is the angle BEC, found by the line NH, and measures 45 deg. The line NH is tangent 
BE, which is a tangent to the cam curve, and the line to the arc HM at H and is the direction of the instan 
CE, drawn perpendicular to AO, which for this position taneous motion of the follower. In Fig. 17 the wedge 
is the instantaneous radius of the cam. The wedge angle ASL measures 16 deg., and the pressure angle 
angle in this figure is 44 deg. . 

The center of the followe: 
1 is moving in the are AWM, 
and its instantaneous mo 





tion when at A is along a ee ae 
tangent to the arc at @ sate Angle... “< 
or the line AD. The angle ad . P ea L a ia 
of pressure against the roll ; j . stl “Se 
is the angle BED; BE is the “ wy % 
line of the wedge, and the pte | lgrrar _ (fa) = 
line DA is the line of n ((<S)) ' ((S))} =n | HD) < 
stantaneous motion of the > WT i... a’ 
follower This ; > j he ~ " “ _ X \ 
follower. Thi angle in the / Ps Ws wy. 
diagram, Fig. 13, is 58 deg / () {Er \ 
In Fig. 14 we have the sane 6 | — we) 
cam and follower that are xX ON iM 
shown in Fig. 13, with the FIG. 10 =a 

- : ‘ FIG FIG. il 
roller halfway of the stroke. M 
The line BE is drawn tan 4 

é FIGS \ 34 \ WER ¢ us 
gent to the cam curve, and 
; COMPARABLI s AND \ 

the line at right angles to tne 
nstantaneous radius of the cam is CE. These lines forn NHK is 49 deg. The wedge and pressure angles when 
the angle BEC, which is the wedge angie. The magni the roller is in its highest position are 10 deg. and 42 
tude of this angle is 30 deg., as shown in the figure. The deg. respectively, as shown by Fig. 18. 
instantaneous motion of the follower when the cam is in A tabulation of angle values for the cams when run- 


this position is AD, and the angle formed by this lineand ning with the lever arm and when running against it 
the line BA is the angle of pressure against the cam roll. is given, so that a comparison of the effectiveness of 


This angle measures 83 deg. The cam roll at the highest the two cams may be more easily made. 

point in its stroke is illustrated in Fig. 15. When the A reference to this table shows that the wedge angles 
cam is in this position, the wedge angle BEC is 14 of the cam are materially less when the cam is running 
deg., and the pressure angle BAD is 112 deg. with the lever arm. This is due to the longer curve 


In Figs. 16, 17 and 18 are shown three positions of caused by the compensation made necessary by the 


the cam that is illustrated in Fig. 11, giving wedge swinging action of the cam roller. The pressure angles 







ind pressure angles. The positions of the follower cor- also show less variation when the cam runs with the 
- 
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FIG. Ie 
Oo 14 ANA SIS oO} \Ni S A LRIOUS POINTS OF THE CAM STROKE 


respond to the positions shown in Figs. 13, 14 and 15, lever than when it runs against it. This combination 
making it possible not only to compare outlines, but of smaller wedge angles and more uniform pressure 
also to note and make comparison of the values of the angles will give greater and more uniform forces acting 
wedge and pressure angles for the two curves. In Fig. upon the cam roll. 

16 the line SK is tangent to the cam curve, and SL is A graphical method for determining the effective 


al 


perpendicular to the instantaneous radius of the cam. force at right angles to the lever arm and the thrust 
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upon the lever-arm fulcrum is illustrated in Figs. 20 As Al, is equal to RX, the line X1 will be equa 

to 25 inclusive. In Fig. 20 let us assume that the to the value of F or the force applied at A, in Fig. 20, 

power for driving the camshaft is applied at X. The at right angles to the instantaneous radius of the can 
COMPARATIVE ANALYSES OF WEDGE AND PRESSURI 10. In Fig. 21 the instantaneous radius of the 





ANGLES 
edie Anules thee scaisiadet dhaiieie. ‘ele acting about the center O is AO. If we take thi 
BE KSI DAB KHN distance and lay it off from O in Fig. 19, it giv 
posit 44 37 58 45 us the point A, from which a perpendicular may be 
Midd ‘ . : 
st 50 6 a3 49 drawn to 2. A line from O through 2. gives thi 
7" 14 0 112 42 value X2 as the force acting at right angles to A 
Cat inning inning running Ca ; in Fig. 21. 
le r ari ‘ . , sap fines ‘ In Fig. 20 the line Al represents the magnitude 
distance XO may be considered as the radius of a_ the force acting at right angles to the lever ar 10 
pulley that is driving the camshaft, and XRF the pull which is the instantaneous radius of the cam whe 
of the belt or the magnitude of the force applied at is in this position. This force | be resolved 
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FIGS. 15 TO 20. ANALYSIS OF ANGLES AND METHODS OF DETERMINING GRAPHICALLY THE EFFECTIVE F¢ 
\ND THRUSTS 


t} 


X. The forces at X and at A will vary inversely as_ two forces by the wedge angle of the cam—one in t 
the distances of these points from the center of rota- direction 1Y, which is at right angles to the wedge 
tion O. Letting F represent the force acting at right line, and the other along the line AY, which is at right 
angles to OA at A, we may determine its value by the angles to the force 1A. The magnitude of these forces 


ic 


following: may be measured by the lengths of the lines 1Y and AY. 
reeks XO:AO The force acting at right angles to the lever arm will 

or be along the line AZ. The force AY may be resolved 
: RX Xo into two forces, AZ and YZ, in which AZ represents 

I AO the direction and magnitude of the force acting at 


A graphical method for determining this value is right angles to the lever arm, and YZ, which is drawn 
shown in Fig. 19, in which XR equals the value of parallel to AK, represents the thrust upon the lever 
the force applied at X in Fig. 20, and OA and OX are shaft K. 


equal respectively to the correspondingly lettered lines In Fig. 21 the value A2 is the same as X2 in Fig. 
in Fig. 20. It may readily be proved that X1: A! 19, which was determined as previously described. This 
XO: AO. is the force acting at right angles to the instantaneous 








radius of the cam OA, Fig. 21. The magnitude of the 
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force at right angles to the wedge line of the cam is Y2, 
and the force acting along the radial line OY is YA. 





STROHE 


< 


POINT OF 


7 








The force at A at right angles to the lever arm is AZ 


99 


ind the thrust on the shaft K is YZ. Figs. 22 and 


show the graphical method just described when ap- 


plied to the cam when the direction Yr~ 
of rotation is with the lever arm. The 
line H2, Fig. 22, which is taken from 
Fig. 19, represents the direction and 
magnitude of the force acting at right 
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angles to the instantaneous radius PH, Fig. 22. The 
angle of the wedge gives a force of Y2, at right angles 
to the wedge, and the force YH, along the radial line 
PY. The force YH, resolved into two forces, gives 
ZH, which is at right angles to the lever arm, and YZ, 
the thrust along the center line of the arm. The two 
forces acting respectively at right angles to the lever 
arm and along its center line when the roll is in its 
highest position are shown in Fig. 23. The value H3 
is the force at the roller obtained from Fig. 19. The 
force at right angles to the lever is HZ, Fig. 23, and the 
thrust along the arm is YZ. 

A diagram, laid out to the scale of forces used in 
Figs. 19 to 23 inclusive, is given in Fig. 24. The full 





lines A and B show respectively the forces acting at 
right angles to the arm and the thrust on the lever- 
arm shaft when the cam runs with the lever arm, while 
the dotted lines C and D represent simiiar forces when 
the opposite condition exists. A study of the diagram 
shows very conclusively the advantages and disadvan- 
tages of the different combinations. There are so many 





different positions in which the roller may be placed 
with relation to the axis of rotation that it is not fair 
nor conclusive to make comprehensive deductions from 
the data gained from the examples used in this article. 
This discussion of cams in general, the advantages of 
different locations of the follower, together with 
graphical methods for determining effective forces, may 
be useful in producing easier-working mechanisms. 
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Wheel Work and Other: 
ARR. Shop Operations. 


>, By rank A. Stanley 





SYNOPSIS —Some of the methods of a 
Nevada railroad shop in handling driving wheels 
and tires in the lathe and on the heating appa- 
ratus, together with data on allowances for fits 
of various sizes of tires. Boring and turning of 
valve 
arinding-in of steam joints are also described 


cages with special checking tools and the 


and illustrated. 





HE accompanying illustrations show some of the 

operations on driving wheels and some of the 

miscellaneous work performed in the Southern 
Pacific shops at Sparks, Nev. In Fig. 1 is a view of 
a pair of 84-in. drivers in the big wheel lathe prepara- 
tory to the turning of tire treads and flanges. The 
illustration shows the double hook sling with triangular 
frame for spreading the hooks and supporting the work 
evenly with a hook under each end of the axle, so that 
the load is carried horizontally and placed easily be- 
tween centers or removed from the lathe readily when 
the machining operations are completed. 

The tools for turning and finishing the treads and 
forming the flanges are not shown in place in this view, 
but they have been illustrated already in a previous 
article describing general methods in these shops. The 
treads are finished by broad-faced flat form tools made 
of Mushet The tools are in. thick and 
are secured to heavy holders by two bolts. The back 
and side thrust on the tools is taken by shoulders on 
the toolholder against which the edges of the tool abut 
when clamped in place by the bolts. 

Ordinarily, the rough turning of the tires is accom- 
plished with the work running at about 13 ft. per min., 
the turning tool having a feed of 4, in. and a depth of 
cut of } in. With the finishing cut under the flat form 
tool the wheel is revolved at the rate of 9 ft. per m 
and the same speed is used in the forming of the flange. 
In fact, the final finishing of the beveled tread and the 
flange is accomplished with one the tool, 
about |. in. of stock being left in the roughing process 
for removing with the form tool. 

Fig. 2 represents a pair of balancing ways for drivers, 
illustration the dis- 


steel. form 


and same 


and the shows most of features 


a I ae 


/ 








4 








tinctly. The knife-edge ways are carried upon a metal 
frame which is itself supported upon four leveling 


screws at the corners, the screws being carried in the 
outer corners of the heavy wood framework 
forms the base of the structure. When in use the bal- 
ancing rig is placed between the shop track rails so 


which 


that the wheels merely require to be lifted from the 
track by the crane and dropped upon the 
ways. When the balance test is completed the wheel 
are replaced upon the track and rolled out of the way 

Figs. 3 and 4 show methods of heating tires for re- 
moval from the wheel centers. Just outside the shop 
there are a pair of rails supported upon piers of such 
height that the largest sizes of drivers will swing wel! 
clear of the ground when their axles are resting upon 


balancing 


the rails, and here all driving wheels are placed when 
their tires are to be removed or replaced. Fig. 4 shows 
the special long-arm crane which is installed at the end 
of the off the sup 


porting structure. 


rails for handling drivers on and 


TIRE HEATING AND REMOVING 


Referring again to Fig. 3, this view illustrate 
Mahr oil heater for tires and shows the method of cor 
fining the heat to the the 


means of a sheet-metal hood which is placed complete! 


circumference of work 


+ 


around the wheel, leaving merely a narrow opening 


the bottom in front of the hood to admit the torch, o1 
head, of the apparatus by which the heat is transmitted 
to the work. The nature of the heater proper is well 


shown, and the arrangement of oi] tank and oil and air 
pipes will be understood from the illustration. 

With this method of heating but a few 
required to expand the tire sufficiently to permit 


moments 


be taken off the wheel center. 

Another heating rig, this one home-made, is ! 
in Fig. 4. It consists of a pair of pipes, for oil and 
the tire 
jets to act 


Fuel and air are up 


air, bent to a circle to inclose and the inner 


perforated to allow flame completel 


one 
around the surface of the work. 
plied to this rig 
the other heater. 

This photograph was taken just after a tire had been 


in the same manner as in the case of 


removed, but the application to the surface of the tire 


itself as carried out in practice will he understood. 
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lire Heater 














Something has been said in earlier articles 


practice of these shops regarding the allowances 


shrink fits for driving wheel tires of various 


eters, and it may be well to incorporate certain data of 


on the 
for 


diam 


the kind here as these allowances are of prime import- 
ance in connection with the subject of driver upkeep. 


The driving wheels range in sizes as follows, the 


dimensions being nominal outside diameters: 45, 51, 
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ig 7 Boring Head for Piston Valve Cages 














55, 57, 63, 69, 73, 77, 79, 
81 and 84 in. The diam- 
eters of the corresponding 
wheel centers are: 38, 44, 
48, 50, 56, 62, 66, 70, 72, M a 































tools fit into slots in the 
face of the boring head 
and are held therein by 


clamps across their outer 





faces. The cage to be ma- 








74 and 78 in. That is, in is ( 


fig8 Method of 


7%. » the UArl 
hucking he VvOTr 


chined is held to the lathe 
faceplate by a set of four 








these sizes there is a dif- 
ference of 7 in. between 





special chucking jaws, a* 





the outside diameter of 

wheel centers and the outside diameter of tires. The 
allowances made in boring the tires for shrinking 
in place on the wheel centers range from ,), in. in 
the case of the smallest size of driver, of 45-in. to ‘/,, in. 
for the 84-in. or largest drivers. The following table 
gives the allowances for all sizes: 


Diameter Diameter Nearest Diameter Diameter Nearest 
f Wheel To Bore 64th or of Wheel lo Bore 641 
Center Tire 32d Center lire 32d 

38 37. 9603 3745 66 65.9144 652% 
44 43.9505 434} 70 69 9078 6928 
48 47.9500 4783 72 71 9045 714 
50 49 9406 4918 74 73 9012 7345 
6 55. 9308 552% 78 77 8947 77% 
62 61. 9209 6134 


Figs. 5 and 6 illustrate a job of oxyacetylene welding, 
the work being a driving wheel cracked in the boss. 
The wheel was preheated for a couple of hours before 
starting the welding process, the method of heating be- 
ing shown in Fig. 5, where a steel plate will be noticed 
over the portion requiring heating and over the plate 
a body of coke, so that the heat from below was well 
confined to the immediate 


seen in Fig. 9. These 
jaws are designed to permit the work to be bored 
and turned simultaneously, and hold the casting 


without the possibility of springing it because of the 
undue pressure of the clamping jaws. The clamping 
method will be understood from this view and from the 
sketch, Fig. 8. 

Referring to the latter engraving, it will be seen that 
the inner end of the valve-cage casting is provided with 
an extension for the purpose of holding it to the face- 
plate, this extra metal being scrapped when the cage is 
cut off after boring and turning to size. Inside the 
casting is an annular ledge with an angle of about 45 
deg. which provides a gripping surface for the hooked 
the four clamping jaws. Opposite the 


inner ends of 


dovetail mouth of the jaw is a pair of clamping screws 


with a steel shoe under each to seize the edge of the 


work between jaw and shoes 
In placing the cage casting in position, three jaws 
are loosened on the ceplate of the lathe, and the 


fourth is allowed to grip 





area around the crack, the 
latter being chipped out to 
form a narrow gap for the 
weld prior to starting the 
fire. Fig. 6 shows the ap- 
plication of the welding 
torch and rod to the work 
Fig. 7 illustrates a new 
boring head for piston- 
valve cages which consists 
of a casting carrying thre 
boring cutters each 1 in. 
square, the boring head it- 
self being mounted upon a 





the othe 
floating o1 
Setting up 


screws of the 


it tightly while 


three 





remain 
the faceplate. 


the two 


jaw tightens the work in 
the mouth of the fixed 
jaw, and then the othe 

three jaws are located it 
their radial slots in the 


faceplate by the edge 

the work itself, after which 
they secured fast 
the 
on their square-head bolts. 


The 


are 
faceplate by the nuts 


individual pairs 9 














tightening screws in each 





jaw are then set up to 








shank reduced at the rear 
ead to fit the taper hole 
in the tail spindle of the 
lathe. The three cutting 





grip the work = se 
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between the clamping shoes and dovetail surface on 
eacn Jaw. 

Fig. 10 represents the grinding-in of steam-pipe 

‘ints with a hand-operated wood plug which is worked 

ck and forth to allow the abrasive—fine emery and 
oil—to act upon the ring and pipe surfaces. The sketch 
of the plug and joint ring given in Fig. 11 shows the 
manner in which the plug is piloted in the mouth of the 
pipe and made to serve as a guide for the ring. For a 
6-in. plug like the one shown, the length is about 8 in. 
TI 
will fit into the ring and hold it while it is being worked 
back and forth by the handle during the grinding-in 


e body of the plug is somewhat tapered so that it 


operation. 


Wire Clamping Hose To Stay 
By J. V. HUNTER 


One of the most serious causes of irritation to a 
man driving rivets with an air “gun” is to hitch his 
air hose into position just after a hot rivet has been 
stuck in the hole and have the air line part at some 
joint because of an insecure method of fastening at that 
point. Many men, in addition to wrapping a piece of 
twisted wire about a piece of coupling pipe on the hose, 
will twist the ends of the wires together so that the 
wire, and not the coupling pipe, will act as a bond 
to prevent pulling apart. Such joints are apt to catch 
yn many things and make the hose rough and uneven 


for handling. 

Joints made by simply twisting the wire in order to 
tighten it will grow leaky sooner or later, resulting 
in a constant loss of the air supply. Manufactured 
band clamps, which are usually held together by stove 
bolts, are more effective in preventing air leakage, but 
the parts are always being dropped about and lost, so 
that it is not long before wire will be seen replacing 
these clamps on a hose that is out on a construction 
job. 

There are now several clamping devices on the mar 
ket for drawing up a piece of wire into a tight joint 
in a manner similar to that illustrated in Fig. 5, but 
the little tool that is shown in Fig. 1 can be made in a 
few minutes in the shop toolroom and will serve admir 
ably for producing a strong air-tight wire clamp that 
will stay in place. 

Referring to the sketch of this clamping device, it 
wil! be scen to consist of but few parts. The head A 
has a groove at the end, which is really only a slight 
depression for catching and holding the wire. The 
other end of the head has been drilled out to receive 
the stem C, which is free to revolve, being held in by 


+ 


the pin B, which acts as a key in the small groove that 


has been turned in the sten This stem C is about 6 in. 
long and has the solid end £ fitted with a pin handle, so 
that it may be turned to tighten up the wires. 

On the threaded portion of the stem runs the special 
nut D), which has four small arms forged out from it 


at right angles, these arms serving both as handles and 
the purpose of fastening the wire during the opera- 

if binding the hose. 
In joining two broken sections of hose, use a straight 


nipple of pipe that will force in to a snug fit. A length 


_ ¥ 


of 611 ificient for most cases, and it is preferable 
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to have it free from threads, since the hose manufac- 
turers claim that the cutting of the inside lining of the 
hose by the threads of a nipple damages its fabric 
and shortens its life. If you feel that a straight piece 
of pipe will not hold firmly, then on the corner of a 
grinding wheel grind a couple of shallow grooves at 
each end so that the wire will have a small depression 
to force the hose into, and there will be no sharp edge 
there to damage the hose. Also grind a short taper on 
each end of the nipple, to remove the burr and the sharp 
edge. 

For a binding wire, a piece of No. 14 soft steel from 
20 to 24 in. in length will be suitable. Bend the two 
ends back, in the middle, making a square-bottomed U, 
with the center section about j in. wide. This wire can 
then be looped into the form shown in Fig. 3. While in 
this shape it can -be slipped over the end of the hose, or 
before looping it can be threaded around the hose in any 
manner to suit the convenience, provided the final condi- 
tion is as shown in Fig. 2. 

The next step is to fit the nose groove in the end 
of the tool into the straight section that was prepared 
in the center of the wire. The two loose ends are tight- 
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ly wrapped about the arms of D, as shown in Fig. 4, and 
given a final twist on the far side to prevent unwrap- 
ping. Everything is then ready for the final operation 
of tightening up the wire clamp. To accomplish this 
hold D, Fig. 1, with one hand, and with the other 
turn the handle head at FE, which automatically pushes 
forward one end of the wire while drawing back on 
the other. 

In this manner the wire can be drawn to any desired 
degree of tightness. One operator claimed that he 
could draw it so tight that he could cut the hose in 
half. But anyone with judgment will instinctively know 
when the wire is pressing firmly into the hose and dis 
continue the drawing up. At this point the tool is 
swung over in an are of 180 deg., which turns the wires 
back sharply upon themselves about the bottom of the 
original U, and so provides an automatic lock. The 
snip off the long ends of the wires with your pliers, 
removing the tool at the same time and bending the 
ends down sharply against the surface of the hose, 
as shown in Fig. 5. This will make the coupling smootl 
for handling and prevent the wire ends from catching 
and cutting everything that may come in contact witl 
them. 
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Getting Potash Kelp with a Submarine Lawn 
Mower Is a War Industry 


SPECIAL CORRESPONDENCE 


MONG the resources of Germany are the great 
natural beds of potash. In the long years before 
A che war we imported this product so freely that 
dependent we were on that 
With the opening of hostilities 


we almost forgot how 


country for our supply. 
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FIG. 1 A SIDE VIEW OF THE KELI 


and the watchful waiting of the British fleet, we sud- 
denly awoke to the fact that potash was one of the 
things we had to get busy about. 

One of the results of that awakening is now much 
in evidence on the Pacific Coast, in the region of the 
southern end of California. From Los Angeles to San 
Diego various companies are busy gathering kelp, from 
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CONVEYOR 


which they make a very good grade of potash, although 
the cost is higher than that 
formerly paid for the imported. Should 
as long as some are predicting, the activities may be ex 
Whether the cost of produc 


very much which was 


the war last 


tended to other sections. 
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AND SUBMARINE LAWN MOWER 


potash by this method can be reduced or some other 
source of supply found remains to be seen. 
The firms now in the business are the Hercules 


Powder Co. and Swift & Co., both at San Diego: the 
Larned Manufacturing Co., the Pacific Products Co., 
the National Potash Co. and the Sea Products 


Co., all at which is near Los Angeles. 


Kelp 


Long Beach, 
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Near-by, at Wilmington, | f., the D ynnd Match ¢ 
has put up plant, and there is a Government plant 
inder w at Summerlands f Santa Barbara 

The kelp, which grow p fr the ocean bottom, has 

ng, thi stems tnat are ttle l¢ r potash, 
the foliage that gr at tl top and floats on the 
water being the desirable part he plant The first 
tep is to gather this upper portion of the kelp, and 
this is the most interesting feature from the mechanical 
point of view. 

Good sized barges are used, the illustrations giving 
some idea of their ¢ apa it At one end of these barges 


is equipped with knives at the lower 
being oft tne same type as those 


ch the knives are 


IS a conveyor tnat 


end, these used in 
and reapers, in whi 
llate 


cutting edges. These knives 
and even 16 ft. in length, and 


mowing machines 


triangular in shape and os over suitable combs 
that form the 
10 ft. to as high as 14 
some of the conveyors are 
to clear the kelp completely 
the 


as the conveyors, are run by 


vary from 
equipped with side knives 
and for it 


conveyor well 


make it easier 


These 


chain from a small gasoline 


to come knives, as 


up on 


engine on the barge. 


The conveyor, carrying the knives, is lowered into 


the water to the desired depth, which is usually about 


4 ft. with 6 ft. as a maximum. Below this the kelp 
is not so productive of potash, and it is also corre- 
spondingly hard to handle. The barges are usually 


towed, although a few of them are motor driven, the 


latter form of propulsion seeming to be the tendency 
The power required is very small 


in the new barges. 
as they only move at the rate of about two miles per 
hour, approximately the same speed as the tractor plows 
that are used so largely in the grain section of the 
West. 

The capacity of the barges, or kelp lawn mowers, 
which cost about $65,000 each, varies widely, some 


being capable of gathering 60 tons an hour while others 


handle only 300 tons in 24 hours. The kelp can be 


gathered for a distance of perhaps two or even three 
miles from shore in calm weather, and the beds are 
marked off so that they will not be cut at too frequent 
intervals. About three crops a year seem to be the 
average, cutting to a depth of from 4 to 6 feet. 

As the kelp is gathered it is about seven-eighths 
water, and it takes from 21 to 22 tons of wet kelp 


ton of the ash, for the kelp is first burned 


to n ake one 


to an ash and then ground. The ash yields about 32 
per cent. of potash, or about 4 per cent. of the weight 
tf tne et eip wn ch CCE i mie ire ror the 
price f S550 ti tor the p tself 
C > 7 ) Q . » . 
Suggestion oystems 
By ENTROP’ 
No concern can afford t means which 


t may secure every good method of improving its prod- 
ict or its methods No one ild fail to have some 
tem of securing suggest} from every employee, 

t were not for a fear that the cure might prove worse 
than the disease. 

The danger in the suggestion system as_ usually 
practiced is that the employee is apt to magnify the 
mportance of his suggestion and also to suspect his 
emplover of making a larger profit than is really made. 
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If suggestions are solicited and the broad statement 


made that acceptable suggestions will be paid for ac- 
cording to their value, there wil! be an immediate influx 
of suggestions whose value in the minds of the senders 
large figures. Some of 
the 


are finally adopted, it is easy 


is only to be expressed in very 


the seem to owners to be worth 


trying out. If 
who offered them to imagine that pretty much 


suggestions may 
the; for 
the man 
the whole of the company’s profit is derived from them. 
paid for at the company’s rating, the in- 


his 


If they are 


ventor is pretty sure to find own valuation dis- 


counted. 
or preventative, is perfectly simple. Just 
that we will 


The cure, 
let the agreement be complete. Say 
the best 


for the second and third best and so on. 


pay 


so much for suggestion in any given month 


and so much 
Have the privilege of withholding any given month’s 
award and adding it on to that of the next month, if 
If the prize is $10, then 
is all that he gets for 


no good suggestions appear. 
everyone understands that that 
his suggestion. No one with a $10,000 suggestion will 
enter it; but then no man with a $10,000 suggestion 
ought to make it in this way, no matter what the prize. 
It is really the little suggestions, and particularly thosé 
relating to the peace of mind of the workman, that are 
most wanted in any suggestion system. 

Another thing——no suggestion should be ignored, not 
even if it is silly and foolish. By this we do not mean 
that an employee should be strung along and made to 
think that any suggestion has a false value. The truth 
be told, but it should be told tactfully. 
hopes, blasted, do good, but thoughtless 
suggestions may lead to thoughtful ones if rightly han- 
dled. 


Workmen see a great many things from a different 


should False 


nobody any 


point of view from the management, but it is a mighty 
poor management that does not want to get every pos- 
sible view. “Suggestions show how the men are think- 
ing. They 


same direction or whether they are working at cross- 


show whether men are going along in the 


If a man makes a seemingly silly suggestion, 
talk with 
make him see the futility of doing an) 
the 
money, the employee should have extra 
fact in honestly 


purposes. 


a few minutes’ him at his machine, where he 


is at home, may 


thing with the plan. If suggestion will possibly 


some con 


save 
sideration, though as a matter of any 
run concern the continuity of employment, which comes 
the 


prize that is likely to be 


from the management's knowledge of workman’s 


interest worth more than any 
awarded 
It may he that 


employment, obligates himself 


honestly contended every man, by a 


cepting to give his best 
thoughts and energy to the company’s business and that 
effort should be that 


attention, but so many concerns have very distinctly 


no further necessary to Insure 


»bjected to the employees taking an active interest in 
what the management is pleased to term “None of their 
business” that it does require something pretty vigor 
ous to draw out the help that is 

It is eas\ 
thoughts and who can do the larger things that are re- 
quired, but the great difficulty is to be sure that in sav 
ng at the bunghole there is not a continual and expen 


possible. 
enough to secure men who can think big 


ive dripping at the spigot. 
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Gasoline-Engine Crank-Case Pattern 
By G. M. STROMBECK 

In the making of the patterns for the crank cases 

of a certain type of gasoline engine, it had been the 

practice to leave it to the patternmaker to work out 














FIG. 1. THE CRANK-CA 


the curved portion, from a drawing giving the shape 
only in a general way. 
While this was 


was too small to permit of 


very well so long as the production 


the extensive use of jigs 




















FIG. 2 IDM OF PATTERN 


and fixtures, it did not prove satisfactory when the vol- 
ume increased and it became necessary to replace pat- 
terns, as there was no positive way of getting exactly 
the same shape on the new pattern which was neces- 
sary in this case. 


The illustrations show how the exact shape of the 
casting as well as the proper distribution of metal wa 
determined before the pattern was begun and how it 


} 


worked out in the making. 
Two reference planes A and B, Fig. 1, were estab- 
lished and the outline of the sections in these deter- 





























The surface was generated by a 


straight line passing through these sections 


mined. intervening 
and inter- 
secting the axis of the cylinder bore. 

To the distribution of 


heaviest would the 


that the 


point of 


Iron 


SU 


determine 


section come at critical 
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greatest tensile stress, light dash lines indicated where 
the metal was to be of a given thickness. 

From the information thus given the pattern was 
built up as shown in the illustrations. Fig. 2 shows the 
iside construction of the lower part, Fig. 3 the two 
halves of the lower part and one of the upper solid 
halves. Fig. 4 shows the two reference planes, one on 
the front end and the other on the temporary board 
templet. After roughing down the pattern, it was fin- 
shed to the lines with a plane, temporarily lengthened 
as shown in Fig. 4. 

To determine the thickness of metal it was only ne 
essary to lay out the guide lines on the inside surfaces 


of the two halves of the pattern. By calipering a suf- 

















ficient number of points and deducting the thickness 
of metal, there remained the thickness of the core at 
these points. Having this information, the construction 
of the core box was easy. The bottoms of the boxes 
are shown in Fig. 5. 

This method of specifying the shape of the pattern 
and thickness of metal has always given positive and 
exact results and is liked much better by the pattern- 


maker than the previous indefinite practice. 


Are Ambitious Young Men 
Really Wanted P 
By Roy C. BURCKES 


On page 602, Vol. 46, there is an article by E. P 


Baker that expresses the sentiments that I have long 


held, and I as well as he am looking for some light 
to how to connect. The editorial comment at the 
end of the article strikes me as being in the class 
the advice to voung men on “how to get rich,” “Make 
omething that everybody will buy and sell it to them 
t a profit Simple n't 
Do 1 mind having eone write rticl ! 
yords t one llable ! I equiv: le nt on i! \ to 
meet these men highest up The law does not allow 
ne to hit then ver T head w t ( in orde? 
to draw their attention to e’s moral excel dd 
rt I I iV re I 1 they re pen! ( l Witn 
( rp Cle t I particular d ity t [ 
ff anvone under th f captain of dust) 
empts et I ! ct Vv th the cl el 
\s an example of the strenuous efforts big men make 
to get their valuable men, President Vail, of the Bell 
relephone Co., 1 yntinually preaching of the difficulty 
of getting men who are worth to hi $13,000 
vear Now I know the manager of one exchange in 
t f some 20,000 wl went to the head of the 
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repair department, one of the $3000 men, to get the 
pay of his head lineman raised. This bright intellect 
told the manager: “If we raise his pay, he will know 
that will be as much as he will ever get here and we 
will lose him.” 

That is an example of the iridescent minds that clog 
the ladder of progress; and if the big men reall 
wanted to get hold of the man who is worth while, 
he would take half a day off once in a while and clean 
house in the higher departments. This same manager 
irned in a profit of over $600 a month over the pre- 
vious year’s record in a total turnover of less than 
$50,000, and they would not sweeten his pay a dollar, 


so they are going to lose an efficient manager also. 


Button-Setting Job 
By E. W. HARRIS 


On page 382, Vol. 46, Mr. Pusep describes a means 
of accurately spacing holes by the button method. 
While the plan commends itself as an accurate means 
of attaining the end in view, it is obviously very slow. 
It is, I admit, a quicker method and more sure than 
affixing buttons by angle plate. It appears, however, 
that the job would have been done far more quickly 
and quite as accurately by the disk-in-contact method. 
The character and dimensions of the job illustrated 
by Mr. Pusep lend themselves readily to this method. 

A disk would be machined a full cylinder to fit the 
l-in. hole, having as an extension a button turned with 
it, 3 in. in diameter by in. long. (By the way, it 
would be interesting to know why Mr. Pusep chose a 
partial disk, as it seems to lack more than one element 

permanent accuracy.) Thus, we have a button true 
to the hole which serves for the inner base of contact 
f¢ r the disk 

Now it is a well-known mathematical fact that in 
a circle divided into six equal parts—that is, of 60 
gr. each—the length of each chord joining the divisions 
is equal to the radius of the circle. Accordingly, to 
use Mr. Pusep’s job as an illustration, the radius of 
the three holes being 3 in., the chord of each 60-deg. 
division will also equal 3 in.; therefore, six disks in 
ontact, with their centers coincident with the circle, 


ill each measure 3 in. The periphery of each disk 
will now be equidistant from the center a radius of 
in. and obviously will accurately inclose a 3-in 
button. 
Each of these six disks would be produced having 


in. standard hole, each alternate one of which, 


position, would give the accurate location 
esired. The six would be bound into position by 
producing an outer ring bored 9 in. in diameter, which 
ild inclose the whole, if being made wide enough 
mbrace fully the disks when lying on a plate, the 
ttom face of the ring, of course, being trued. The 
s also ist nec rily have their sid flat and 
re to the } n ¢ nertect lat ipo} 

he wine to he . 
Cw methods then present themselve n locating 
he ; y +} } ¢ rit Buttons rrecthi 
fitting the holes in the disks can be affixed to the ring; 


nd when each is in position, the outer ring and disks 


and center plug can all be removed and the job set up 


on the miller, as Mr. Pusep describes. Or another 
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method equally good is to finish the holes in the disks a_ cessity of finishing any of these levers on the e1 
size larger than in. and set up altogether on the’ the side-frame bosses. Plenty of clearance 
miller. A true setting bar is used in the machine between the levers and side frames, and 1 
spindle in conjunction with a hardened and ground long holes is necessar The assembling pt 
collar made just a moving fit to the bar and to the exceeding |\ simple. The levers must. be 
hole in the disk. The miller table is then raised to alignment te nsure eas running. and 
allow the bar to enter fully the hole in the disk, and accomplished by adjusting the cone-point re 
the collar is slid down until it enters the hole without either sid There absolutely no fittin \ 
spring, by moving the machine table. feature is the ease with which compensat 

The tools once made and handled with the necessary can be made. 


care, the job could be done far more quickly than by 


the tedious button method. | athe Too] 1, le r 
“ - ae 


Cone-Point Bearings BE WLAN Paeee 


The CO ‘ ketc} | show hoy at n 
By JOSEPH A. AHLERS, JR. The accompanyit etcn W w how, at 
expense, time wasting can be ; ided in “hunting 
» >». j marines are S , nsively ised as 
Cone-point bearings are not so extensively used a lathe tools that very often lie wike n chivs of he 
they might be, and they have not gained popular favor aching nit 
probably because of the limited possibility of their T) ‘ f ‘ 
. rie ire Oo?! a) \ #) 1) ( ‘ 
" . Wi1tn one side re over ! ns he a ! 
)] beitiess ) DV a ; n. rod. 


Wy itty 7 


~ Swnwnnny 
Wi 


The tools are placed at the bottom, } 
ed are ] ced on the roe ( t ‘ 
The holdet n be ounter } lathe ! é 

? ’ 
“Ul c { » 


Press Tools Designed tor a Sheet- 


application. The value of cone point bearings cannot Stee] Hinge Part 
he more fully illustrated than in machines where powet ; 


and movement are tral smitted by the lever pri ple By Huco | i mE 

Fig. 1 shows a ‘he manufactu ! t 
numbering and nponents « } | } f he 
marking machine ; r re situated 1 

composed of side hnnnay . } 2 Sy al) a, ; 

frames and ope - ——— — : = rhe piece pp } ‘ 
ating levers with 4 Fis ' e A and / resé he p 
eight distinct ~J ations in their orde) r ’ ur 
lever movements Lb 5 0.06: ! ‘ \ 
There are a total of twentv-six bearings on this machine three o} { s are necessal producil 
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rming punch C. of hardened tool steel, is secured to 


the cast-iron punch holder D by four screws. The 
stops EF locate the blank centrally and sidewise over the 
die. Spring knock-out pins are provided for both the 
punch and the die. The right tension for the punch 
knock-out spring can be secured by adjusting the screws 
F’, while the knock-out spring and pin in the die have 
neans for adjustment through the screws H and the 
nuts J and J. 

The third-operation punch and die are illustrated 
in Fig. 4. The sectional view at A shows the simplicity 
of construction of these tools. The hardened tool-steel 


die block C is mounted on a east-iron die shoe and 








held witl rews, as s clearly shown 


ate the blank in correct relation to the \ 


the die. The forming punch F, which is of necessity 
’ sler le} ind theret re subject to breakage, / d 
be reinforced without interfering in any th 
he die or the work. ‘che way in which this was accom- 
shed is clearly shown at B, Fig. 4 TI forming 
inch rests in the slot H and is secured to the webs 
j the punch holder by six screws, as shown by th 
tted lines G. The distance 7 is ample to clear tl 


ith of the die block, so that there is no interfere 

By using this method of mounting very thir 
inches, the danger of bending or breaking is eli 

nated altogether; and the replacing of the old punc! 
also very much simplified. 

The average production time on these press tools 
was as follows: 3000 blanks per hour for the firs 
operation and 1700 per hour for the second and third 
perations. A No. 5 Niagara inclinable power press, 
running at 100 r.p.m., was used for all the operations. 
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In Justice to the Ordnance 
Department 


HE American Machinist has held that in a country 

devoted to peaceful pursuits, such as ours has been 
for many years, the creation of a vast military ma- 
chine capable of contending with the German product 
of 20 years of effort must depend most largely upon 
our civilian industries and our civilian engineers who, 
through training and experience, are skilled in handling 
large-scale production. 

And even to those familiar with production on the 
greatest scale heretofore imagined, the present task of 
munition manufacture is so stupendous as to be almost 
bewildering. It is a gigantic task that will require the 
utmost of human ability, ingenuity and effort. 

The realization of the enormousness of this task and 
of the necessity of devoting to it the best we have is 
the first step toward its accomplishment, and this step 
has now been taken. 

For a number of weeks the Ordnance Department at 
Washington has been drawing from the various indus- 
tries of the United States civilian experts who will head 
the various departments where civilian industrial ex- 
perience can relieve the burden from the shoulders of 
our military technical experts. What these men have al- 
ready been able to accomplish gives rise to the belief 
that our greatest war problem is rapidly nearing a 
solution. 

Under the present system that we have adopted, it is 
necessary to appoint these civilians to military office 
in order that they shall have the necessary authority to 
get things done. The necessity for this is to be re- 
gretted, but in view of the greater necessity of quick 
accomplishment at this time it becomes an unimportant 
detail. The main thing is that the so-called red tape is 
being rapidly done away with and an organization per- 
fected that will be the keystone in the great national 
industrial war structure. 


Any attempt to lay a finger upon the individual cause 
of delays will be in vain. Coming back as it does in each 
case to our general condition of unpreparedness, it is 
reflected upon all the citizens of the United States who, 
contrary to the preaching of the War Department and 
certain others who saw beyond the horizon, were con- 
tent to remain in a state of comfortable but false se- 
curity. We could have been prepared, if you and I and 
all the rest of us had been in favor of preparedness. For 
years we have regarded our War Department and our 
arsenals as more or less ornamental and unnecessary in- 
stitutions. For years Congress has refused to appro- 
priate sufficient to do more than barely keep alive a 
meager military structure. At present, salaries paid 
commissioned officers are entirely inadequate to at- 
tract those who place a strictly mercenary value upon 
their services to their country. 
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Withee 


Editorials 


DONDOLENOOLOUOEOEUOUEUCAOOEOEO TAEDA HALA HELENE 


For years this great country has maintained in it 
Ordnance Department a handful of men provided with 
sadly insufficient funds. It is under these 
conditions that sudden demand for a thousand-fold ex- 


inevitable 
pansion should cause confusion. These men are doing 
now all that it is physically possible for human en- 
There is no question in most cases of 
The appropriations 


durance to do. 
their ability in military technology. 
given them and the limitations set upon them made it 
impossible for them to be expert in manufacturing meth- 
ods in addition to military technology. 


There are two kinds of criticism, constructive and de- 
structive. 
place and applied with fairness of mind 
criticism 


Each is wholesome when applied in its proper 
At a time like 
the present—a national crisis must be con- 
structive if it 

Most of the men of the Ordance Department realize 
that this is not a one-man war nor a departmental war. 


is to be of national value. 


Delays will arise and when they are serious will get to 
the attention of the public—and it is right that the) 
Those immediately responsible for such delays 
must expect constructive criticism. But it is not right 
for you and me to shift our share of the responsibility 


should. 


upon the shoulders of individuals who are as patriotic as 
any of us, and who work harder than most of us. 


The American Machinist has always stood for truth 
and for constructive criticism. We enjoy commending 
and dislike condemning. And so it gives us pleasure to 
tell our readers of the recent promising developments 
towarc effective coédperation between the War Depart- 


ment and industry. 


Standard Cost Methods the First Step 
Toward Price Regulation 


ECENTLY there arose in Washington a controversy 

of grave importance to everyone furnishing mate 
rial or executing contracts for the Federal Government 
It has been apparent for some months that a marked 
difference of opinion has been growing concerning what 
should be considered the true cost of materials or sery 
Different departments of the Government have 
not agreed concerning this, as was shown some weeks 


ices, 


ago when a standard price for coal approved by one 
department was peremptorily rejected by another. In 
asmuch as a large amount of work is being done for 
the Government on the basis of cost plus a percentage 
for profit or is being done under compulsion by com- 
mandeering, the price to be fixed later by the Govern 
ment, this subject of true cost has suddenly become one 
A large part of our popu- 
lation is the 
and the success or failure of those responsible for this 


affecting the entire country. 


now engaged in work for Government, 
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work will depend upon whether or not the Government 
decides to adopt those views of cost which are held by 
men engaged in successful business. 

The surprising feature of this situation is the fact 
that Congress stated very clearly in Section 302 of the 
1916, what the true cost of 

The purpose of Congress 


income-tax law of Sept. 8, 
a manufactured product is. 
at that time was to establish the net income of a manu- 
facturing corporation which should taxed. Mani- 
festly, it would insert in that statement of cost nothing 
that was questionable, for the larger the cost is fixed 


be 


under the terms of the law the smaller is the income 
subject to taxation. Since that time manufacturers 
have sometimes written into their contracts with the 


Government for work done on a cost plus percentage 
basis the statement in the income-tax law concerning 
costs. This was done in contracts between the Govern- 
ment and small-arms manufacturers placed in July, and 
it is these contracts that were recently under criticism. 
The trouble arises over the subject of interest. In 
the law it is stated that shall include “interest 
paid within the taxable year on debts or loans con- 
tracted to meet the the and the 
proceeds of which have been actually used to meet such 
needs.”” In the this wording was changed 
to read: “A reasonable rate of 
proportion of the investment in plant, 
ventory and working capital not owned or provided by 
the Government.” Most manufacturing com- 
panies have an outstanding indebtedness _in- 
curred to provide buildings and equipment for carrying 
on this work. The interest charges on this indebted- 
ness are admitted in the income-tax law to be a part of 
the manufacturing, but certain members of 
Congress are strongly disposed to hold that such interest 
charges should not be included as part of the cost. 
The trouble is unquestionably due to the fact that 
there has never been a clear, concise statement of what 
must be considered the true cost of carrying on work. 
There have been innumerable discursive discussions of 
the subject, doubtless of much interest to economists, 
but certainly not likely to appeal to Congressmen in 


costs 


needs of business 
contracts 
interest on a 
facilities, 


proper 
in- 


large 


bonded 


cost of 


search of definite, concise information. A further 
cause of the trouble lies in the fact that there is a 
certain group of economists which insists that costs 


must include a certain interest on the capital engaged 
in the work. They hold that if capital is invested in 
high-grade bonds it will earn a certain amount of in- 
terest and it is not until that interest is earned that true 
profits begin to accrue 

It is clear to those 
controversy that both sides are acting in good faith. 
The difference of opinion was bound to arise, and now 
that it has arisen it should be settled immediately. The 
United States will make many more contracts on a cost 
plus percentage basis, for that system of contracting 
is far superior to any other for emergency work. 


who have followed this recent 


Moving Bridgeport to France 


OME things are too vast for the human mind to 
S conceive. It is impossible, for example, to visualize 
the distance between the earth and the sun or to form 
an adequate conception of a war bond issue. It is 
equally impossible for any one man, however experi- 
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enced he may have been in seeing things done on a large 
scale, to grasp what present war means to industrial 
activity. 

Lord Northcliffe raised one corner of the curtain in 
when that he had recently 
munition plants of Great Britain 
covered three wide 

He raised another portion of the 


address he said 
been in one of the 
and that this plant 
and nine miles long. 
curtain and gave us a glimpse of industrial war activi- 
when he said that Britain had found it 
necessary to establish in France, for the quick handling 


a recent 


an area miles 


ties Great 


of immediate repairs to equipment, industrial centers 


that would compare in size with our own City of 
Bridgeport 

We will have to establish American Bridgeports in 
France for the purpose of taking care of our own 


ordnance and equipment, for obviously we cannot de- 
British plants for 
this purpose; nor can we conceive the possibility of 


pend upon the already established 


sending our equipment back to America for attention. 
As a matter of under 
in Washington for the establishing of the first Ameri- 
this nature 


fact, plans are now well way 


can industrial center of abroad. 

[It is well for us who build machinery to have this 
curtain of ignorance regarding the size of the job we 
have tackled lifted occasionally so that our conception 
of the task ahead of us may be more nearly a true 
one, and so that we realize the amount of effort 
necessary and take steps to apply it. 
facts from the report of the Rt. 
Addison, of the British Ministry of 
perhaps will by with what 
accomplished help us to obtain a proper perspective. 

There are 40,000 people on the munitions-inspection 
staff in Great Britain. There is an additional staff 
of British inspectors in the United States numbering 
8000. In times of peace we of America have employed 
in our arsenals some 5000 workers altogether. Here 
we find in Great Britain five times as many inspectors 
as we have had arsenal employees. In the Woolwich 
arsenal, England, there are now over 73,500 emplovees, 
of whom 25,000 are women. In Canada alone there are 
200,000 people working under the Imperial Munitions 


may 
Here are a few 
Hon. Christophe: 
Munitions, which 
has 


comparison England 


Board. 

One storehouse for shells in a shell-filling factory in 
England covers nine and one-half acres. 

In the matter of machine tools, under Mr. Herbert 
and his Advisory Committee the machine-tool clearing 
house was recently established, through which idle and 
insufficiently used machinery is diverted to a better use. 
During the past seven months, 42,638 machines have 
been released. The value of these is estimated roughly 
at $15,000,000. More than sixty technical schools and 
colleges in Great Britain are used in training women 
for specialized jobs in industry. 

Canteens have been established for the feeding of 
industrial workers and at present supply meals to 810,- 
000 workers daily. At the Woolwich arsenal before 
mentioned, thirty-one canteens were necessary to take 
eare of the provisioning of those who came from long 
distances. 

In the absence of any possibility of 
complete picture of what war means to industry, these 
little examples give us an occasional glimpse beneath 


presenting a 


the curtain. 
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Taylor Eight-Inch Cutting-Off Machine 


The 8-in. cutting-off machine 
recently constructed by Charles Taylor, Ltd., 
ham, Eng., and, so it is claimed, will cut through a 
nickel-steel bar at the rate of an inch per minute. The 
machine is equipped with an all-geared headstock that 
carries the cutter head. The work is held in a self- 
centering vise with hardened-steel jaws of such con- 
struction that a variety of sizes of stock may be handled 


illustrated has been 
sirming- 


“‘Wisconsin” Universal Too] Grinder 


The universal tool grinder shown in the illustration 
is adapted for tool, cutter, cylindrical, internal and 
surface grinding. The the cabinet 
with a door at the rear to provide for the storage 
of tools and fixtures. A shelf is cast at the front of 
the base for holding tools while operating the machine. 
The knee is also of box section and is entirely closed 
except for the opening at the bottom, through which 


base is of type, 
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TAYLOR 


Weight, 8000 Ib. ; floor pace, 43 x 7 ft 


without making adjustments. Three cutting edges are 
used, the cutters being revolved while the work remains 
stationary. 

A balancing attachment is incorporated, which equal- 
izes the power applied to each cutter. The cutters 
are offset so that each takes a cut slightly thinner 
than the groove in which it runs. This feature is 
claimed to effectually prevent clogging. An automatic 
throw-out stops the feed as soon as the piece being 
cut is severed from the main bar. Adjustable stops 
are incorporated so that in operating the only neces- 
sary manual labor is to feed new lengths of bar and 
start the feed. The illustrations show the front and 
rear of the machine. 


EIGHT-INCH CUTTING-OFF 


; driving pul 


MACHINE 


] 


54x16 in.; horsepower require¢ 


the elevating screw passes. It has a T-slot in one side 
for carrying the crossfeed stop, which is provided with 
screws for fine adjustment. 

The subtable is the full length of the table and has 
a T-slot in the front face for securing stops for the 
table movement. The table swivels 90 deg. each way 
on the subtable and is supported by a large cylindrical 
bearing. The graduations on the outside of this bear- 
ing allow the table to be set in terms of degrees of 
angle, while graduations at the end allow for setting 
for a certain taper per foot of length. The spindle 
is of tool steel and runs in bronze bearings provided 
with suitable adjustment for wear. The head swivels 
on top of the column in either direction and is gradu- 
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ated in degrees and provided with a three-point-bearing 
clamping device that locks the spindle firmly and in 
position by means of a single handle. An internal- 
grinding attachment is also provided which is bolted 
to the spindle head and is adjustable to give proper 
belt tension. A universal vise is among the attach- 
ments. It is graduated in degrees and can be made to 
swivel in any direction. 

The equipment includes machine countershaft, drum 
countershaft, three-jaw chuck, gear-cutter grinding 




















WISCONSIN UNIVERSAL TOOL GRINDER 
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attachment, internal-grinding attachment, steadyrest, 
wrenches, T-slot bolts, grinding wheels, adjustable dog, 
tooth rest, spindle extension and a cabinet for extra 
parts. The machine is the product of the Dauber- 
Kratsch Co., Oshkosh, Wis.; and the E. L. Essley Ma- 
chine Co., 551-557 Washington Boulevard, Chicago, IL, 
are the sole sales agents 


Besly Disk Grinder 

The illustration shows the No. 17 grinder that is 
now being manufactured by Charles H. Resly & Co., 
Chicago, Ill., and Beloit, Wis. The machine is a com- 
bination disk and ring grinder, the chief features of 
which are the type of bearings used and the lubrication 
system. Oil rings are provided together with large oil 
wells. It is claimed that this type of construction 
makes a bearing that is practically dustproof and grit- 
proof. 

The bronze bushings are split, inserted in place and 
are renewable. End thrust is carried on hardened 
and ground tool-steel collars that bear against the 
flanged ends of the right bearing bushing. End play 
is taken up by means of an adjusting collar, threaded 
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on the spindle and located under the rim of the spindle 
pulley. It is ciaimed that the grinder may be safely 
operated with all end play taken up in the spindle, 

















COMBINATION RING AND DISK GRINDER 


as the bushing that carries the end thrust is provided 
with clearance to compensate for expansion in the 
bushing. 


Landis Threading Machine 


The illustration shows a threading machine that has 
recently been built for work on hollow stay-bolt tubes. 
The machine is equipped with an auxiliary bed that is 
attached to the main bed and supports a carriage fitted 
with threaded grips used for timing the threads on the 
ends of the tube and also for supporting the tubes. 
The lead screw insures the thread being started cor- 
rectly and a pitch indicator serves to indicate the correct 
position for engaging the lead-screw nut. The machine 

















LANDIS STAY-TUBE THREADING MACHINE 


is shown arranged for an alternating-current constant- 
speed motor with mechanical speed-change box and a 
silent chain and sprocket drive. 

The method adopted to insure the continuity of the 
threads on both ends of the tube is as follows: The 
tubes are all threaded on one end by gripping in the 
vise of the regular carriage, and a master tube having 
continuous threads is placed in the machine. The 
chasers are then closed down on the threaded portion, 
and the loose threaded grips of the auxiliary carriage 
are adjusted endwise to fit the thread on the master 
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tube. These grips are then securely fastened in the 
auxiliary-carriage vise jaws, the lead-screw nut of the 
main carriage is thrown in, and the tube is gripped 
in the regular vise of the main carriage. The master 
stay tube may now be removed, and the tubes that are 
to be finished are held in the threaded grips of the 
auxiliary carriage. The lead-screw nut is engaged when 
the pitch indicator shows the correct position, and the 
threads will be cut continuous with those on the opposite 
end. 

The Landis Machine Co., Waynesboro, Penn., is the 


manufacturer. 


Steel-Art Chucks and Lathe Dogs 


The Steel-Art Tool Co., Elgin, IIL, is now marketing 
a line of quick-change keyless drill chucks and screw- 
less safety lathe dogs similar to those shown in the 
illustrations. Fig. 1 shows the drill chuck, which is 
made in six sizes to accommodate drills up to 1 in. 
in diameter. It is a strictly hand-operated chuck and 
permits the changing of drills while the machine is 
in operation without danger to the operator. The 
chuck is always open to its full capacity, but can be 
reduced instantly to any size within its range by hold- 




















FIG. 1 DRILL CHUCK es LATHE Daw 


ing the knurled sleeve, the gripping being done by 
three tool-steel jaws that are hardened and ground to 
size. 

Fig. 2 shows the screwless lathe dog. 
seven sizes, which cover all sizes of work 
in. in diameter. The device may be put on and removed 
without the use of keys, wrenches or screws of an\ 
kind and is claimed to admit of a great saving of time 
where repeat work is being handled, as well as insuring 


safety to the workman. 


It is made in 
up to 8 


“Roco” Circulating Pump 


The pump shown in the illustration has recently made 
its appearance on the market for the purpose of cir- 
culating lubricant and other liquids. It is chimed 
that the construction of the pump adds life, eliminates 
priming and makes the use of relief valves unnecessary. 
Another feature claimed for the pump is that it will 
deliver either a large volume of liquid at low pressure 
or at a pressure of from 20 to 60 lb. per sq.in. The 
pump is made in four sizes with capacities per minute 
at 100 r.p.m. of 1, 1.6, 3 and 8 quarts. 
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The gears, instead of having their end surfaces in 
the same plane, are so placed that one gear extends 
past the other. This arrangement makes it possible 
to cover one end of each gear with a nonturning spring- 
controlled piston, which presses against the end of the 




















GEAR CIRCULATING PUMP 


gear and pushes it against the opposite surface of the 


hody. This makes a tight fit at the end of the gears a 
and takes up end wear. 

These pumps are the product of C. F. Roper & Co., } 
Hopedale, Mass. ‘Se 


“Hercules” 12-Inch Engine Lathe 

The 12-in. screw-cutting engine lathe illustrated is 
one of the late products of the Himoff Machine Co.., 
Astoria, N. Y. It is fitted with floor legs or bench legs 
mounted on an oil may be had with 
either belt or direct-connected motor drive. 

The construction of the headstock is such that the 
under side of the cone pulley and the back gears are 


or is pan and 

















HIMOFF 12-INCH SCREW-CUTTING LATHE 


1 t arriage ide, 


Swing ove bed 24 in } ‘ 
engeth of bed. 5 ft.: distance between centers, 30 in.: front spi: 
bearing, 1] x 4 in rear 


indle bearing, 1% x3 in taper cente! 
Morse No. 2; diameter of hole through spindle, 1 in.; spindle n 
threaded 13x10; ratio of back gears, 8.52 to 1; diameter of lk 
crew, ] in.: threads cut, 3 to 72; diameter of tail-tock spind 
4 in.; movement of tailstock spindle, 4) in.; opening in steac 

est, 33 in.: length of carriage, 134 in.; top slide movement of 
compound rest, 4 in.; difmeter of faceplates, 6 and 10 in.; 
tool, 14 x § in.; weight, 760 Ib.; horsepower required, 1 to 


SWingk ove 
’ 


entirely inclosed. The cone pulley is finished both in- 
side and out and is balanced to insure smooth running 
forging is used 


at high speeds. A crucible-steel for 
the spindle, which is ground to size and contains a 1-in. 


hole through its entire length. A chain oiling system 
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takes care of the lubrication. An adjustable nut and 
a hardened-steel washer carry the thrust at the rear 
end. The machine is regularly furnished with gears 
for cutting threads from 3 to 72, including 114, but 
can be furnished with a metric lead screw if so desired. 

A standard compound rest is fitted to the cross-slide, 
and a European style toolpost can be furnished in place 
of the regular one without extra charge. The tailstock 
is provided with a side adjustment for taper turning. 
The carriage is gibbed front and rear and is guided 
with a large V, while the headstock and tailstock are 
guided by smaller V’s placed at a lower level. Semi- 
steel is used for the bed casting. A taper attachment 
is placed at the rear of the carriage and is available 
for the full length of the bed. If desired, the machine 


can be furnished with an automatic draw-in chuck. 


Rockford Horizontal Boring and 
Drilling Machine 


The horizontal boring and drilling machine illustrated 
has recently been placed on the market by the Rockford 
Drilling Machine Co., Rockford, Ill. It is a single- 
purpose machine particularly adapted for repetition 
work on such parts as crank cases, transmission cases, 
axles, gun forgings and machine parts. It is built to 
customer’s specifications as to spindle height, length of 
table and distance between spindle ends. It is supplied 
with any reasonable number of spindles desired, which 
may be parallel, offset or at right angles. 

Bearings are of phosphor bronze and are interchange- 
able. The drive is through a three-step cone and a 
4-in. belt, each spindle having an entirely separate 
speed control and being furnished with its own tight 
and loose pulley countershaft. Speed changes neces- 
sary beyond those furnished by the three-step cone may 
be secured by means of gears, which are readily in- 
terchanged. No bevel gears are used on the drive. The 
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American Split Steel Pulleys 


The special heavy-duty split steel pulley illustrated 
is one that is now being marketed by the American 
Pulley Co., 4200 Wissahickon Ave., Philadelphia, Penn. 
Pulleys of this type can be furnished from 36 to 84 
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HEAVY-DUTY PRESSED-STEEL SPLIT PULLEY 
in. in diameter and with either a 6- or an 83-in. bore. 
They are particularly intended for driving drop ham- 
mers or other machinery subject to heavy intermittent 
loads, such as air compressors, rock breakers, crushing 


rolls, ete. 


Schmidt Piston-Boring Jig 
For the purpose of crossboring and reaming pistons 
for the insertion of the wristpin, the B. L. Schmidt 
Co., Davenport, Iowa, has recently placed on the market 
the jig shown in the accompanying illustration. As 




















ROCKFORD HORIZONTAL DRILLING AND BORING MACHINE 


feed is taken from the spindle, and four changes are 
available. Forged high-carbon steel is used for the 
spindle, which is fitted with two ball thrust bearings. 
It is also equipped for a No. 4 Morse taper and is 
slotted across the end for heavy boring and facing 
heads. Hand traverse of the spindles is incorporated. 


ad dri n tes up to 24 n.; distance 


dle to table and between spindle to suit customer's 


may be seen, it consists of a V-block to which are at- 
tached two uprights serving as guides for the sliding 
yoke that carries the guide bushings. 

The upper ends of the two uprights are threaded, 
and the clamping nuts are knurled to permit ease of 
operation. A gage is attached to one end of the V-block 
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for setting the piston to the proper position. The 
V-block is also provided with two lugs or ears for 
The device fitted 


is 


clamping to the machine table. 

















PISTON CROSSBORING JIG 

with any desired size of slip bushings and is adjustable 
to all sizes of pistons up to 6 in. in diameter, which is 
the distance between the uprights. 


Ware Draftsman’s Triangle 


The manufacturer of the graduated pick-up angle 
square shown in the illustration is R. B. Ware, 101 
Northhampton Ave., Springfield, Mass. This square 


is of the 45-deg. type, but it is also manufactured with 
the corners cut at 30- and 60-deg. angles. A number of 
are made. The elliptical hole at one corner is 
intended for rounding the ends of shafts or other such 


sizes 

















WARE DRAFTSMAN’'S SQUARE 


work on a drawing. With the two corners of the square 
resting on the T-square, the sides of the hexagonal hole 
in the corner give the usual 15-deg. slant for lettering. 
With the square placed with its side against the T- 
square, the sides of the hexagonal hole are at 60 deg. 
and may be used conveniently for drawing in screw 
threads. 


nd 

J 
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As regularly furnished, the beveled inside edge of ma 

the square is graduated in sixteenths of an inch, while SA 

twentieths, twenty-fourths, twenty-eighths and metri Fe 

measurements are graduated on the outside edges. * 
Another feature of the square is the knuckle-jointed 


handle, which is operated by a small music-wire spring 


and which folds flat inside the limits of the square ‘ 
when not in use. ¥ 

Canton Portable Crane i 

The portable crane illustrated is one that is now , 

heing marketed by the Canton Foundry and Machine Sl 

Co., Canton, Ohio. Its capacity is 4000 lb. The base e 


casting is of steel, while the uprights are of semi-steel 




















reinforced with a wrought-iron band. The chain is é 
hand forged and tested. Roller bearings are used in . 
| 
CANTON PORTABLE CRANI 
rotal height, 6 ft. 6 in.; distance from floor to hook, 5 ft. 4 in.; 
»verhang, 2 ft. 6 in. ; outside width of bed, 2 ft. & i: inside widtl 
of bed, 2 ft. 1 in.; length of bed > it I height of bed, ¢ in. ; 


740 Ib.: capacity, 4000 Ib 


the wheel, and the axle, fork and yoke are machined 
from drop forgings. The over-all dimensions of the 
crane are such that it may be readily moved into any 


box-car. 


Lathe Design Suggestion 
By A. H. HALLADAY 


it would be a great con 
turn o! 


| have often thought that 
venience to have lathes so arranged that 
the handle would move the carriage 1 in. on the shears 
In cutting threads, one could stop the lathe with the 
handle straight up, throw the nut and turn the 
handle the number of turns to correspond to the length 
of thread to cut, then throw in the nut and go 
ahead. I can see no reason why lathes could not be 
so arranged. 


one 


out 


be 
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| WASHINGTON EDITOR 
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Hotel Powhatan, Washington, D. C., Sept. 29, 1917— 
One of the hopeful signs of our realization that we 
are at war, that real and herculean tasks must be ac- 
complished, is to be found in the Aircraft Production 
Board and the way it is going about the work in hand. 
It is far different from any other branch of the serv- 
ice, because it means the development of a new industry, 
an industry which has hardly been born, so far as its 
being a manufacturing proposition is concerned. 


SMALL AIRPLANE BUILDERS 


Those who have followed the struggles 
organizations of the builders of airplanes know that, 
while there are numerous shops which advertise in 
the aviation journals, for the most part the advertise- 
ments appeared more frequently than planes came out 
of the factories. But even this small capacity, and 
it was smaller than most care to admit, was not over- 
looked; advantage was taken of their experience, and 
all who were at all possible were given orders for all 


THE 


and re- 


the machines they could make. 

This, however, was only a beginning, for if we are 
to win in the air, as we are now planning, we must 
have planes by the thousands, and the additional capac- 
itv had to be developed from new sources. One new 
plant with a floor space of 275,000 sq.ft. was imme- 
diately available, and another huge woodworking estab- 
lishment with experience on fine automobile bodies was 
induced to turn its attention to airplanes. Should it 
become necessary, another large plant, one of the largest 
woodworking plants in the country, stands ready to go 
into the work at almost a minute’s notice. 


AUTOMOBILE PLANTS FAVORED 


Some criticism has been made to the effect that the 
automobile plants were unduly favored in this work, 
but a little consideration will show the very good reasons 
behind the action. Entirely aside from the fact that 
men responsible for large undertakings must select men 
and plants that they know can handle the work, where 
else can we find plants in any industry with the modern 
equipment and organization for large manufacture equal 
to that in the automobile shops? Is it not the logical 
place to go for such work, especially in the manufacture 
of high-grade airplane engines? England, France, 
Italy and Germany all utilize their automobile industry 
in this way, and it is the wise thing to do. 

Training machines have been standardized, only two 
for this Each has 
and 


machines being used purpose. 


engine; while 


been developed to use a different 


it would have been preferable to have but one type 
of training engine, it was deemed better to avoid 
the delays due to changes and to build training ma- 
chines of each type. By assigning only machines of 
one type to each school, the problem of spare parts will 
be kept at its lowest point, and no trouble should be 
experienced from this source. 

When it comes to the engines for the scouting, re- 
connoissance and bombing machines, it is hoped and 
believed that the new U. S. A., or Liberty, engine 
will prove entirely satisfactory. But although tests 
have shown these engines to be unusually light and 
powerful and without any “bugs” far as the tests 
have gone, the Aircraft Board is not putting all its 
eggs into any one basket. Hispano-Suiza, Gnome, Sun- 
beam and a few other well-known high-grade engines 
will be made in fairly large numbers so as to be able 
to satisfy any demands of the army aviators, whether 
well founded or not; for there are fashions in airplanes, 
just as in automobiles, machine tools and milady’s bon- 
And the board wishes to be in position to supply 
any type of engine that may be called for. The Gnome 
engine is one of the stumbling blocks at present, al- 
though it is being built very successfully by one firm 
in this country. It is quite probable that any shop 
with a legitimate reason for thinking it can build Gnome 
engines would receive careful attention. 

The lumber has all been contracted 
price, and the Government is ready to assist any maker 
to get his materials as far as possible. The smaller 
parts are being contracted for by the builders of the 
planes and engines, although this plan may be changed, 
should it seem best. The watchword is “production,” 
and no hard-and-fast rules will allowed to stand 
in the way of getting machines out in large quantities. 


as 


nets. 


for at a fixed 


be 


SPLITTING CONTRACTS 


There is criticism in some quarters because contracts 
have not been split up so as to give more shops a 
part of the work. But it should be remembered that 
we are not playing politics (or should not be at least), 
but a much more serious game—war. Nothing should 
stand in the way of getting out airplanes in large 
numbers. Splitting contracts involves more inspection, 
more gages, more chances of error and a higher cost, 
unless the contract is beyond the capacity of any one 
shop. The Pacific Coast might well build the machines 
for the school at San Diego, but it would be folly to 
build airplanes in California Washington to be 
shipped east over the Rockies and the miles in between. 


or 
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There is one important point to be remembered in 
connection with the aircraft work: The board is 
largely composed of business men who have been 
brought up in our best-organized industry, that of the 
automobile, and they understand how to secure produc- 
tion on a large scale. Many of them are wearing 
uniforms as well as handles on their names, but that 
is because the army system of this and most countries 
makes it the only way to be recognized as having any 
authority. However, they are military only in title 
and remain business men and engineers just the same. 


INSTRUMENT INSPECTION 


One of the noticeable results is the reorganization 
that is going on in the inspection of instruments for 
aircraft, which comes under the auspices of the Signal 
Corps so far as the army airplanes is concerned. The 
navy still remains a separate institution. Instead of 
having a different ruling as to the inspection of com- 
passes and other instruments for each lot that was 
ordered, as has been done at various times, this work 
is being centralized under one head and in a very 
practical manner. The inspection is to be divided into 
districts, and work in that district is to be inspected 
at the maker’s factory, wherever possible, so as to 
expedite shipment. Where the output is large enough 
to warrant a resident inspector, this will be the method 
followed. In other cases it may be necessary to have 
an inspector visit a plant periodically or to have the 
work sent to the inspector in a few cases. But there 
will be no vacillation or shifting of orders, and it 
is the intention to use good, ordinary common sense 
so far as it can be secured, instead of the “reject every- 
thing possible” attitude that has been followed in too 
many cases. 

This is a particularly gratifying outcome of what 
threatened to be a disagreeable situation in which it 
was attempted to redesign instruments that have proved 
satisfactory enough to be used exclusively by England, 
France and Italy, in the desire to have a different 
standard. This attempt fortunately has been side- 
tracked by the practical men who are on the job. As 
a result, certain specifications, which called for con- 
structions that were abandoned by the best makers 
several years ago, have been quietly laid on the shelf. 


CANADIAN INSPECTORS 


It is indeed pleasing to be able to write so optimis- 
tically on this subject, and particularly as it shows 
what can be accomplished when the modern production 
engineer is allowed to handle matters of this kind. In 
this same connection, we should pause long enough to 
congratulate Canada on the good engineering 
crimination exercised by most of the inspectors and 
those who place orders for aircraft supplies. They 
are very businesslike in every way. They look over an 
instrument, test it to see if it answers their require- 
ments, and order in such quantities as may be needed. 
They have learned to take a standard product that 
answers the purpose instead of demanding sundry 
changes in design, which do not affect the functioning 
of the instrument in the least, simply to conform with 
their notions or to have their earmark on the piece. As 


dis- 


a result they get prompt attention and good service at 
a fair price. 


FreD H. COLvIN. 
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Job-Tracing Board 


By W. S. SWANN 


Keeping tabs on orders so that delays are noticea, 
the causes discovered and deliveries made on schedul 
time is a problem common with all manufacturers. 
The Tuthill Spring Co., of Chicago, formerly kept track 
of the progress of orders through its plant by a card- 
index system. Each day the exact location of each 
job was noted on a card, and the superintendent or 


MM TUTHILL SPRING CO. WU 
gee CHICAGO 1 RACING BOARD ! 


* 1 sew fe . 
v , sae wa s (© DATE 


— 








ARD 


A JOB-TRACING BO 


shipping clerk, by fingering through the cards, was able 
to keep posted on just what was taking place. 

However, a company engineer devised a better way, 
and the tracing board shown is the result. The one 
illustrated is used in tracing Chicago orders. Each 
day the entry clerk, in much shorter time than was 
required to make the card records, can bring his tracing 
board up to date. The merest glance tells the super- 
intendent or anyone else interested the exact status 
of each job. In use, the job cards are placed at the 
left, and the progress of the work is successively shown 
by means of tabs or buttons slid along the crosswires 
and stopped in the proper columns. 





614 AMERICAN MACHINIST Vol. 47, No. 14 





















: = ad . ve . a etin W \ ‘ til irge rac o be undertake i! 
. ~ : ) P- »xX? I ustratec tN4 ages ind a the nece rv result he 
Personals ) 384 pages, and as the necessary result tl 
‘ ' ' MUTI pnersencovnensnecnenenets Metal Racks, etc. for Factories, Foun rhe hor divided into three section 
dries, ete. Manufacturing Equipment and the first with 15 chapters on machine-shop 
Donald A Baker, consulting engineer Engineering Co Bostor Ma Catalog onstructior the econd with 32 chapter 
Oo ocater HR ' rl ; 4 ‘ ‘ P 6 6 9 ji S¥}y trate 1 } 2 ¢ 
w | > oo = Xt. al ! Avenu p. 16; Xv In iu ated on machine hop management and the third 
ling ew rorkK City containing the additional chapter to he 
Economy Furnaces and Equipment for econd and revised eitition These ure = 
j ’ Rauch i been appointed man- Heat Treating Metals. Economy Furnace titled Increasing the y am ave of M 
' . »f he Wavne 0 Co Mhicones MI Cat yg P > —_ page yang ciency oO va 
Y, Ma ’ p 2 hine I re ne th ier 
i Pump Co., Fort Wayne, Ind 6x9 ir illu ted. The sean am agg ——— e Efficiency of Mer 
bn eithe: = tra “en These furnace are Phe rte it n of the Overhead Burden to the 
t& Hi Sheuberger bee ippointed — : cine Flat Cost nd Manufacturing-Cost Svs- 
ol nd fe engines for the Gould sane = . tem 
lametneterts 7 wen a : y rhe “Friendly Touch. The Black and The author — F ‘ ' 
inure Tie ‘ \ vecker Manufacturing Co 109-115 Soutl tate th: 7 } ate hy - book 
‘ " . , rr . es « { re | t ) ‘ > 4 4 ¢ 
W. S. Griffith, ' ith the Heala Calvert St, Baltimore, Md. This is the Sf cacnentul’ monannnoet of whens 
: Co A } “eae \ : rans eon tithe of a booklet describing the “Lectro 1cce u rY inagement of shop and 
\ A} FE: t ‘ 4 ictorie wit} it having ir ; ingle 1) 
mnmition : nagwer af the ' oat ite! an air-compre ng uni r garag , " ~ - _ 
pos 5. nag f ; Wore ster mnoe id t fo irag tance encountered labor troubl Thi 
1a ¢ Ly a ) artic ot tatement wi be of interest to Americar 
orcester | z} ) utives oO 2 ¢ ] ¢ 
Forging Machine Talk No. 27. National oo ; aa . +} by h a : a rule, do not lead 
J. H. Beall, form anage Machinery Co., Tiffin, Ohio. This is a re- pvtcre ee er Tree Fron trouble of thi 
I ile for the Wa e O ! an rint of a paper o Laws Governing Forg pos , 
Pump Co.. Fort Wayne, Ind., has been ap ng-Machine Die Design by E. R. Frost This book w be of interest to those di 
inted manager of pte epee etic ead before the American Drop Forge A iring a general treatment of the ubiect 
if the concert Inna tad ¢ ¢ und. Ohio ociation at Cleveland covered but would have been more valu 
able had ? ‘ re i or hy more t oroug 
—— esata) hed hit . d the « le ite« ' saatnt | ¢ 
John Hi. Barker € ! W oodworking Machinery. Olive Ma i h x 1 hee broueg uD 
f in busine it 95 Liibert St ve a . > - date 
a, tp - , ; chinery Co., Grand Rapids, Mich Catalog 
or “ity fc vi olict or e1 Oo - ) 0 Pp. 304: 6x9 in illustrated Ir 
lete L e¢ ca equipme o! i ore : iddition to complete line of woodworking epeennensenenenereeies Tee ’ 
! u ery engine ind irret lathes for = H 
eal Manuf ; ry (oO } igah } \ | . 1 . . = F = I . . 3 
2 1 1 f 4 metalworkers re show! = | | > = 
we ae : Forthcoming Meetings : 
J. H. Coffey ‘ bee t Prat = . ‘ 3 = 
Whitney Co. for fift eal wa ina New Britain” Pressed Steel Bench Legs. TL Heenennveeeveeneetna 
ented bv the nar wit . purse s ew Britair Machine Co New Britain 
tor hae tn Cont Bulletir P g:- 8 ly - ; : , 
iininge $ ) in gold Mr. Coffs ‘ ered raha A i a BAS. es noe American Societv of Mechanica Engi- 
ry ‘ aft thy ‘ na sf ot . a* ‘ ‘ ‘ ant UO Se enc > or sly 2 y +. 7 . 
‘ ‘ ic ‘ “whe Pg xa cera uathede ef Ginakine eer M ithlvy§ meeting f t Tuesday 
’ erving three year t 1 b mith the different typ = aNnkKIne Calvi W tice, secretary ’ West 39th 


pprentice ear urnevma and : st New York City 
1 years as foren f the department . r 
Emery Wheels. \merican Emery Whee . . 
Wor! Pr dence, R. 1 Table of grind- Boston Branch National Metal Trade 
if \v 


Tr 


ee a g-wheel peed ind grade and grains otf - re lation Monthly meeting on first 
e : : whee ne mended for use on variou ednesday of each month, Young Hote 
Obituary materia Tne table rranged in 2 Donald H. ©. Tullock, Jr ecretary, Room 
Secssosssnosccnsneee ssncnneeee a celluloid ise measuring x 53 it it 41, 166 Devonshire St., Boston, Ma 
4 llowing different figures to 
Russell Dale ale inager of the Ric! b l ‘ 1 Providence Engineering Society Month- 


is nenad ¢ meeting fourth Wednesday of eacl 
Sept. 2 Mr Dale vA vell known in the a onth A. E. Thornle corresponding sec- 



































hing ru ’ : : N Pp . ‘ 2 retary, P. O. Box 796. Providence, R. I 
‘ , heer é ¥ , for +) y ve = 
1. having been manager for _ New Publications i 
anager for tl ry ter Cc H Regular meeting second Wednesday of 
= 48 yearn old The Application of Efficiency Principles—By = montt Exch ange Cl ib, Boston, Mass 
George H. Shepard. Three hundred and Fred F. Stockwell, 205 Broadway, Cam- 
r : bridge Ss 
: ¢ umerous di ran und. chart 
7 : } > } | . ) ° . ’ 
Business Items ‘loth binding. Published by the Engi- Engineers’ Society of Western Pennsyl- 
neering Magazine Co Ne York Cit, Vania Month meeting third Tue la 
vennnens Hvovennennenenesnnene vovevnnsneensnsneness ww Ch re nt additic to the literature ap ection meeting, first Tuesday Elmer K 
, ing to shop management form useful Hile ecretar Oliver Building Pitts- 
rhe Columbia Steel and Shaft Co., Pitt amantiner Be hetween ¢} se — a burgh, Penr 
Pant aut , hec » hranc) y . nae - ebed 
ure n ul i 1 I i tatements of principles of management and 
Thee it Yew Yor Cit it / Broadwa ; th tT y ‘ r 4 as & 
he off will be in charge of Tracy |! e other extreme—specific ca of mere Rochester Society of Technical Drafts 
lanvill sis _-." ” ipplicatior It i 1 book that dea wit! ner Ionthly meeting, last Thursday oO 
! the applicatior rather than the statement L. Angevine, Jr., secretary, 857 Genesee St 
The Wayne Oil Tank and Pump Co., Fort principles, but gives as veneral a treat Rochester, N. ¥ 
\ a wring wad ha ist complet ohwac a ment of ipplication i cal he made or 
re en bs “ ht : +} rete y rract “al Se _ 
litio vhich double the oO! Bs - dt pets a Superintendents’ and Foremen’'s Club of 
\dditional land _ " seal ~~? ‘ merso é ciency principle form the Mave } 
i l a i ece ! p : ‘ for a number ¢ , nae Mat) i eve Montl meeting, third Satur 
) ‘ ¢ + "7 i L ! Her Tt chante viet! . . ‘ 
_— immediate est o e I o ¢ meen a oi ads sy ' . taal safe } da lilip Franke secretary 310 New 
suilding wot . at arc iy ractical av England Building, Cleveland, Ohio 
ffectix va j the Average hop are de- . 
The Long & Alistatter Co Hamilto tailed in a clear explanatory style that , . . 
Ihio ’ recent ncreased its line b es not attempt to confuse the reader as Western Society of Engineers, Chicago, 
iking over the manufacture ind e oft lo apparently many authors in treating of il] Regular meeting first Wednesday 
ever shear commonly known as alligator management evening of each month, except July and 
hems formerly manufactured by Thoma There are 18 chapters in this book. some August BE. N Layfield, secretary 1785 
re ns Co. of Pitt ch. Penn the more interesting beine Chapter 2 Monadnock Block, Chicago, II! 
vhich treats of piecework and rate cutting 
The Blevney Machine Co is taken ove! ind the troubl that ensue without fair hnica League of America Regular 
1 4 direct murTr< ‘ ] yatte "Tis ) t ’ r ’ Y ‘ +} : i ; , = ; 
rough | i 1 7 1a . 2. t — - it i da d cr upter ’ ‘ udaptatior of neg second Friday of each month 
5 heed aan , -— se ] Gj or ad ions ind wor : to - ich other Cnan Ss Teale ecretar 33 Broadway, 
if £ ‘ ane i er e fair dea ( ipter 1 estimat Yor} Cit 
i i I | tche ne f incial re it ind Chapter 18. the 
mpnnr 1! fa or elect of the point of stt | Phil lelp} y i . 
(yr field. Ma ‘ } + a ‘ T } ha t n ritt } y utt Wadeipnia sounerym« , . ation 
ww ere ’ ) ia) ’ 
fror t plant Newal N J oor ho know hi ubiect nda it > Suld b. Meeting first Wednesday of each month 
+ De bat egy Pins cla | oP er taggee Mage AR tag ge oy Manufacturers’ Club. Philadelphia Penn 
1+ off ‘ . oe Howard Evar secretal Pier } Nortl 
( m idea efficienc principles into practi- 
' yee " Philadelphia, Penr 
sy vanvavvansvetvvnuvucuscevucevonevneevvesneseovecsneaceenvennonssnoesneen couseonennnnsseeuuensnsnonennengs cal working mean 
3 re . : ; , 
: I ra le Catalogs : Modern Machine Shop Construction, Equip The ar l conegere of yur Asing 
: ment and Management By Oscar >i igent under the auspice of the national 
spennennenenens , , , Perrigo Second editior revised ind ussociatior Ww be held at Pittsburgh. Oct 
ire undred and eighty 9 to 11 The program includes busin¢ 
Reversing rapping Attachment Bicknell four 19 illustratio F ior for the morning and isitatio 
} yy Co nfiels MN co , th hed b the Nor nd inspectior of industri vor durins 
rr fer a ¢* M4 uu : . a ~ a 
" - at hing 0 New the afternoo Spec f are Tour 
1 , D 
Basins “a Sout - a Lat} 7 y of Pitt burg! principa busine district 
Worl South Bend, Ind Spa h catalog This book is a revision of the original by automobile during the e afternoon 0 
Pp. 48: 6x9 it illustrated ort inder the same tit first published the first da and cabaret dinner in the 
nm 19005 Four entirel new chapters have evening to be held at one « t count? 
Friction Tap Chucks and Tapping Vt been added for the special use of managers ] rT bar ret vi } } dq a 
tachments. Bicknell-Thor Cc Greer iccountant ind shop Convention Hotel the evening of the econd 
ad. Ma Circular Tllustrated The author. in his preface, give as hi day. Oct. 10. with speaker f national pron 
,; : \biect in publishine this book the sire inence All purchasing agents ar ther 
Moback Plain and Swivel Milline Machine or in publi me kt desire to int t I : . | a pg 
_+- A “ produce 1 work uitable for the evervdav ere ed art . ’ ind expected to at 
Vises. The Moback Tool and M ( verve 
ton, M Circul “TH “abe use of the architects who design, the manu- tend and participate in the activities of the 
o!r reu I ist t - = - : 
ae ' , facturers who build, the engineers who rlar convention Special arrangement are 
Thread Lead Indicators for External and 2nd equip, the superintendents who organ planned for the entertainment of the ladi 
Internal Threads. Ricknell-The " Co ize and direct ind for the information of 
treenfield, Ma Circular I trated SVOrY SiO > older, officer. accountant, clerk The National Machine Tool Builders As- 
superintendent foremar ind workman of sociation will hold its sixteenth annual con 
olute Ce ifues > roarthineg ‘ P . , : <P te 
wi , ute BS —_ T umns. W ) i gton the modern machir e shops ar d manufa ‘Tur- vention at the Hotel Astor. New York City 
} un chine Corn ’ ’ 11 ng plants of industria \merica This is on Tuesday and Wednesday, Oct. 30 and 31 





October 4, 1917 AMERICAN MACHINIST 615 


Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 





















































Sine Bar Grinding Machine, “Pioneer” 
Slocum, Avram & Slocum Lab- Disk 
oratories, Inc., 531-537 West Carter & Buchholz Co., Ince., 
21st St., New York City Syracuse, N. Y 
' 
| 
American Machinist,”’ Sept. 27, 
1917 
Has but one point of adjust- 
ment, one button being fixed American Machinist.” Sept. 20 
and acting as a fulcrum so that 1917 
> bar cz » set at any prede- . : 
the bar ¢ un be sé t ut any pre é nisl ae techie 02 tik: 
termined angle by moving it to Be sg ge os A — 
the proper location as deter- atl ah Oct geet k P - : epo 
mined by the second button and tlle tes) oa aa as ) 
locking it with the screw that i. meine © = tha & a 1B-41 
slides in the curved slot. After aunioa Th. = 4s tnx on - - 
, ac 7 ‘ se al 
the bar is set, the work may be fall of table, 9-in. machine, 43 
clamped directly to the angle ‘ps i5-in ac marl mp = a 
plate and machined in this posi- » = . » 42 
tion. The bar, buttons and studs 
are of tool steel, hardened, 
ground and lapped to size 
i 
| 
Worm-Hobbing Machine Lathe, Airplane Propeller 
Moline Tool Co., Moline, Ill. Defiance Machine Works, Defiance, Ohio 
| 
| ¢ 
’ 
H 
“American Machinist,”” Sept. 20, 1917 American Machinist Sept. 27. 1917 
: M: ini Se} 27 r 
Maximum length of thread, 6 in.; maximum distance betwee: May he used for bronelier adie moe -ailtens Sei Niiaia: i 
centers, 56 in.; pitch cut, up to 8 right or left; maximum diamet« which may be made either smaller or larger than the model b: 
of work, 13 in.; ratio of reverse, 2 to 1; speed of countershaft adjustment of the tail cente) Horsepower required, 6; floor sp 
350 r.p.m.; diameter of hob pulley, 12 in.; diameter of counter- 68 x 120 in.; domestic shipping weight, 4925 Ib.: capacity, wo 
shaft drum, 4 in.; diameter of pulley, 13 in.; floor space, 96 x 36 to 12 in. in diameter and 10 ft. 4 in. long 


in.; weight, 4300 pounds 


Square, Indicating rruck, Electric Storage Battery 

Slocum, Avram & Slocum Lab- Cc. W. Hunt Co., West New Brighton, N. \ 
oratories, Ine., 531-537 West 
2ist St., New York City 








American Machinist,” Sept. 27, 
917 


\n indicating square with 
Which it is possible to read 
angles from 80 to 100 deg 
Where it is desired to use the 
device as an ordinary square, 
the engaging pin that holds the 
blade firmly in position may be 
slipped into place \ setscrew 
is also provided for locking the 
blade at any desired angle with- 
in the limits of its travel. The 
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entire mechanism is concealed 2 , , a1 , . 
M ols e« re oO Ox 33 ir re 0 
to protect it from dirt, all parts Wheel cast st >; Ul front, <0 xX 3g In 3 ar, 103 
being made of steel. hardened height of » atfor m i - 1.5 dim nsio of plattf rn HO x 
and ground to size S wheel a ‘tac: teu ‘ia th. 7 
Ww ( is l ai) at 
7 y ma ! ! } ) yur capacit } 





te< t f 


grade negotiats 
Drilling Machine, 25-In. Cutter for Sheet and Plate Metal (Gray's) 
Weigel Machine Tool Co W. J. Savage Co., Inc., Knoxville, Tenn 
Peru, Ind 
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Extreme height, 9 ft. 94 in 
distance from base to spindle, 
473 in.; distance from table to 
spindle, 304 in.; drills to center 
of 25§8-in. circle; traverse of 
table of column, 134 in. ; 
traverse of head on column, 
21 in.; traverse of spindle, 11 


99° 











in.; diameter of table, 22 in 
diameter of column, 734 in.: 
diameter of spindle sleeve, 2% 





in.; diameter of spindle’ in 














sleeve, 1}{} in.; taper in spindle, ons i : 

Morse No. 4: bevel-gear ratio. “American Machinist Sept. 27, 1917 

23 to 1; feeds, eight, 0.004 to Adapted for cutting shapes usually done with a hammer and 

0.0432 in. per revolution; speeds, cold chisel, drilling, punching or the acetylene torch Heicht 

eight, 15 to 400 rpm 704 in.; length, 103 in.; width, 284 in.; weight, 6000 Ib t! ‘ 
per minute, 80, 110 or 160; feed per stroke to in.: length cut 
per minute, 10 to 80 in.; thickne of plate handled, up to § in 


Paient Applied For 
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per pound are from warehou 


IRON AND STEEL MISCELLANEOUS STEEL 

The Government Schedule teel pri lich flect t ; 
have lit effect e gt m et for m f ' : { 917 Sent. °S 11 - & 1917 
».00 £50 
70 . +7 


»0 LU “a S.00 
§.00 Bi 1.00 
f 


The following discounts are for carload lots f.o.b. Pitts- 


ing card of May 1 191 for teel pipe of July 2 for 


rT WELD 


« Galvanized 


LAP WELD 
2 2% to 4 
£ |. to 6 
TT WELD EXTRA STRONG PLAIN ENDS 
i t . iS Aue ; to 1} ee 
, oe _—— £3. % 30 

bhx , t the tie named , 47 % b4h 

WELD EXTRA STRONG PLAIN ENDS 


to 4 

to 6 

Note—National 

Stock disc 
i£V ~ 
Gal- 
inized 
14. B% 


& 


BAK IRON 


Z Class B a rom New York st ell at list 
standard sizes, 15 and 


METALS 


STEEL SHEETS 


pound f MISCELLANEOUS METALS—Pres« 


Fi mnt 
10.00 
fe th) 
1.8714 
.5o0 


prevai 


Chicago—, 


COLD DRAWN STEEL SHAFTING 
j at le 0 i : mal 
i450 an) 
£.00—45.00 4350 
10.00 i000 ; » i.00 39.00 


9.5 84.00 


DRILL ROD—Discounts from list pric« e as f i the pn — ater _ ot rolled 16 oz led 14 oz. and 
heavie! i] ec. per sq.ft. extra fo ; n. widths and 


amed 
Standard 


£5 
40 


> BRASS RODS—The following quotatior are for irge lots, 


100 Ib. and over, warehouse; 25% to be added to mill prices 
SWEDISH (NORWAY) IRON—T! erage price per 100 Ib. in [OF extra 0°; to be added to warehouse price for extra 
it Sept.28,1917 One Year Ago 


t 
e-a 00 s4° OO 


‘ 191 ve 
New York $14.00 $6.00 Nev or 5.00 $5.50 
Ch 1 a) 6,30 “le 4.00 18.00 
cl 13.50 > 50 icago ‘7.00 #2.50 
i prevail 


ZINC SHEETS—Th« 3 ‘ : l 
vad lots f.o.b. mill 19.00 
MATERIAI SWEDISH) Prive are f in cent : -Broken Lots 
ae . ; ; a R rs 4 — 
ep One 
, Year Ago 
Wire* Cast-Iron Welding Rods ) 7 ; 18.00 
12 in. long pr alp 3.20 17.50 
Oe gh ree 50 7 2% 18.00 
19 in long 
12 21.00@30.00 | yy 21 in. lor 


WELDING 


} } 
0 


ANTIMON Y—Chines« 

lots. for spot deliver 

20 5 ; al — 
4 ev 15.00 

l l 17.50 


‘Very scarce 16.00 











There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 
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1) SUOUDAAGAUDUDEN ND EODAT AU EAEUEOUATEOAOVEASOOOUSAAUEOONHAAAUDOANDELOUAUAUAAEOEOADADEULOUSTAASONOONGODSDEDOUOOSOEUSODOUSUEUOUOOERYOUEO OOOO EAOOOOUAUAUEU OOOO TOAD OUEOLADADEDOUUELEUEUOUGUEUEOCU ALOU LA TEES er egaat HUOUANNAUENNAOUGNOOOUEQNOOUGOUGOOueNE auenOOqeOOOdeOduuonrOdnesdedccescguaeesgneensscavengnenesttnnsninnnniize 
OLD METALS—The following are the dealers’ purchasing MISCELLANEOUS 
prices in cents per pound 
. New York———, = Cleveland — SEAMLESS DRAWN TUBING The base price n cent p | 
“ait Year as : oly Y | from warehouse in 100-Ib. lots is follows 
917 ar Age 917 ear Ago : — ’ 
Copper, heavy and crucible.... 24,00 21.75 22.00 2.50 : New York Cleveland Chicago 
Copper, heavy and wire 3.00 20.75 22.00 1.50 Bras £3. 00-45 .00 £1.00 45.0 
Copper. light and bottoms see "0.50 17.50 0.00 19.50 Copper 0.00 10.00 0.0 
a — : oh 44 ‘ re H 4 For immediate stock shipment 3 isually added rl ' 
Brass, heavy 15.50 12.50 14.00 14.00 “er yew a = a pencmaees wor lets of less than 160 
Brass. light 1150 10.00 11.00 11.00 se non ess than 75 ~ vee aavance is lc for lots of less th 
No. 1 yellow rod brass turnings 16.25 13.75 14.00 1 0 mut not less than 50 Ib.. the advance is eC. ove base (100-lb ts) 
Zine . 6.00 6.25 6.00 7.00 for less than 50 Ib, but not less th -» 1b.. oc. should be added t 
base price ind for quantities ce » Ih. the thove base ia 1 


ALUMINUM—tThe following prices are from warehouse at 


places named TIN PLATES—Warehous ‘ ner hoy 
New York Clevelan Cok '. : 
No. 1 aluminum, guaranteed over 99% pure, in oke tin plate. 14 u 
ingots for remelting (ton lots) per Ib $< +? —New York — Cleveland —, -~— Chicago —. 
sept, JS One Sept A Or Sept 's One 
; Lvl Year Ago L917 Year Ago 1917 Year Ago 
COPPER BARS from warehouse sell as follows in cents per pound 100 Ib $18.00 $6.50 $12.00 ea 5 «$1175 eer 
for ton lots and over IC. 107 Ib 18.15 RRS 1 171 640 11,90 & 30 
Sept. 28, 1917 One Year Ag 
a ee ar $1.00 37.00 Terne plate, 20 x 28 
Chicago £0.00 £0.00 Base Net Coat 
Cleveland .. . - bi aeetainnih ik i 39.00 10.00 Weight Weight ing 
100 Ib 200 ; $19.00 81050 $18.95 $10.85 $17.90 9 90 
BABBITT METAL—Warehuse prices in cents per pound [Cc 714 & 19.30 10.80 19°25 11.00 18.25 10.2 
I. ¢ 70 bel 1.30 1° .80 1.75 13.35 O35 l 
—New York— —Cleveland— — hicagQ———. [.C 218 12 1.50 l 0 1.75 12.25 io 1 
Sept. 28 One Sept. 28 One Sept. 28 One I. Lp | 15 2.00 13.50 50 13.00 19.50 1? 
1917 Year Ago 1917 Year Ago 1917 Year Ago 1.C 26 30 52 HO 14.50 3.25 14.2 0.50 l { 
Best grade 70.00 50.00 69.75 46.50 70.00 15.00 I Cc. 231 25 "3.00 14775 $50 15.2 1.30 ‘ 
Commercial 40.00 5.00 4 50 16.50 5.00 @ 30.00 18.00 a. we. « 236 06-30 23 H0 16.50 75 16 5 15 
I.C 241 35 25.00 18.00 6,75 17.50 23 16.8 
Cc 46 +0 5.50 0.00 8.00 18.50 } 7 
SHOP SUPPLIES 
NUTS—From warehouse at the places named, on fair-sized COTTON WASTE—The following prices are in cents per pound 
orders, the following amount is deducted from list vititamess iiss Sasi 
—New York—~. —Cleveland—, — Uhicago — : Sept. 28.1917 One Year Ago Cleve Ch 
Sept. 28 One Sept. 8 One Sept. 28 One White 11.00 to 13.00 10.00 to 12.00 16.00 L400 to l 
1917 Year Ago 1917 Year Ago 1917 Year Ago Colored mixed 8.50 to 1.00 OOto 9.00 14p0 1oonr 
Hot pressed square List $1.50 $1.65 $3.00 $2.00 $3.25 
Hot pressed hevagon. List 1.50 1.50 3.00 7.00 B.D 
Cold punched square.. List 1.00 1.25 2.50 1.50 3.00 SAL SODA sells as follow per 100 
Cold punched hexagon. List 150 1.35 3.00 1.50 B50 
“ — - sept. 2s 917 © Month ( P ‘ 
Semifinished nuts sell at the following discounts from list price Ne , — ™ fonth As met 
“ York $1.75 @1.75 $2.05 
Sept. 28.1917 One Year Ag I idelphi 1.75 17> 0 
7 , = aon s Cleveland »10 ‘10 oOo 
ecard: Shue cle can dad Soba tes See tis ; 50% »0—10 oO ZO } >% 
Cleveland ae pg eeient $5 60 00 00 1.90 
Chicago Sel a-oanir nig bake i 10 % 60 
COKE—The following a prices per net ton at ovens, Connells- 
CARRIAGE BOLTS—From warehouses at the places named ‘ ind cover the past fo et 
the following discounts from list are in effect Sept. 7 Sept. 14 Sent l S 
New York Cleveland Chicago Prompt furnace SL3N0@13.50 $13.00 13.50 $1 0 13.00 $6.00 
% by 6 in 30 6 30 wo Prompt fo ry 13.50@14.50 1 0@14.00 13.00@1350 6.00 
Larger and longer ‘ 10 0 30—5 ¢ 


; WIPING CLOTHS In Cleveland the jobbers’ price per 1000 ts 
MACHINE BOLTS—Warehouse discounts in the following as follows 








éities 
New York Cleveland Chicago 13% x13% $35.00 13% x 20% . $45.00 
% by 4 in. and smaller 30 % 3.) ¢ t0—10 In Chicago they sell at $30@33 per 1000 
Larger and longer up to 1 in. by 30 in 15° ak 30—5 
WROUGHT WASHERS—From warehouses at the places FIRE CLAY—tThe following price prevai 
named the following amount is deducted from list price Sept.28.1917 1 Month A 
New York $1.00 Cleveland $3.80 Chicago $4.00 Chicago ; Fe he eae bang lb bag $0 0 $0 +4 
eo errr ere ripileie ea »-Ib. bag 2.50 2.01 
For cast-iron washers the base price per 100 Ib. is as follows 
New York . $5.00 Cleveland $450 Chicago S350 
ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 lI 
COPPER RIVETS AND BURS sell at the following rate from et. 58. Ses? Une em Age ne seer 2 
warehouse New York ae : $4.30 $4.30 $2.75 
oa Cleveland 150 160 60 
— Rivets ~~ ————————__ Burs—_——. Chicago SO 45) 
Sept. 28. 1917 One Year Ago Sept. 28. 1917 One Year Ago 
Cleveland. List plus 10% List price List plus 10% List price 
Chicago List price List price List price List price LINSEED OIL—These prices are per gallo 
New York. List plus 10% 10-2%% from 10% % from list 10-2% from 
list list —New York “ — Cleveland ——~ Chicago — 
Sept. 2S One Sept S One Sept s oO 
- ss 1917 Year Ago 1917 YearAgo 1917 Year Ago 
RIVETS—The following quotations are allowed for fair-sized Raw in barrels 1 93 eo 72 $1 30 0.77 $17 an 
orders from warehouse ae ean 133 a 140 an 137 a- 
New York Cleveland Chicago 
Steel ~ and smaller én it 30° 30% 10% * 
Tinned atte teen eee e tweens 30 % 30 % £0 % * WHITE AND RED LEAD in 500-Ib. lots sell as follows in cents 
*For less than keg lots the discount is 35° per pound 
F ‘ . ‘ o Red — White. 
Button heads, 3, I, 1 in. diameter by 2 in. to 5 in. sell as fol- Sept. 28. 1917 1 Year Ago Sept. 28,1917 1 Yr. Ag 
Ss pe 00 It Dry Dry 
a * . — Dry In Oil Dry In Oi! andIn Oil and In Oil 
New York .... 7.00 Cleveiand ..... $6.85 Chicago ..... $5.50 100-lb. keg 12°5 1250 1050 11.00 12.00 10.50 
3. SE : "5- and 50-Ib. kegs 1250 12.75 10.75 11 ) 1%.295 10.7 
Coneheads, same sizes 121 ib keg 1° = 13.00 13.00 11.50 12.50 11.00 
New York $7.10 Cleveland ..... $6.95 Chicago ..... $5.60 1- to 5-Ib. can 14.25 14.50 12.50 12.50 14.60 12.50 
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relandle 


manutact 


TUE 


METAL WORKING 


NEW 


Conn,, Bridgeport The U1 
ne & Engine C 


\ i 


Conn., Danbury Fire rece! 


t the 


ol \ 


St Loss, $5( 


Conn,., Fairfield 


lage} iv 
ict tor an 35o bi 
p t here 
Conn,., Groton The Groto 
building a l- and “story 


Conn., Hartford The Colt 
‘ 


rn o l recel\ t yd 
orge op 
Conn., Hartford e Cor 
Steel Co KFlatbu \ 
, l-story foundry Eesti 
$95 000 
Conn., Hartford he M. S 
acturing Co 4 \ Ss I 
of br od ha iwarded 
be b on Nev ur \ 
Conn,, Middletown The F 
(Co 16 College St uilding 
its plant 
Conn., New Haven Kilbour 
( is Chapel st iwal 
T t tor a l tory Lorge 





0 Havil 


ENGLAND STATES 


il t Fire 
i tor) 
it E - 
building 
ed cost, 
e Manu- 
ifacturer 
ontract 

ry to 

i Sept. 20 
Motor 
addition 
& Bishop 


Au 0 
Conn., New London The J. } Lapointe 
Pequot A ! ifactul broa 

d broaching ma ine! is build 
tory machine sho iestimated t, $40,- 
( 

Conn., Waterbury Waterbury 
Bur e Co l Dullding three l-stor addi- 
t1o to its plant 

Mass., Boston Bure 1 Supp ad At 
count Navy Dept Washingto ~ ¢ re- 

ing bids Oct fur ing at 
Yard Bosto der Schedu ) 

6-ft. p rad dr l 4 I 
dr plai rad drill ; i l 
pind ! ive dl! ball t ring, high 
| l pindle ensiti ) 
double | eared engine " 8 it 

ft j change ' ‘ t) 1 iy 
8-ft ( chang motor-d! git 
lathe | 16-ir ‘ R-ft uIcK ¢ ing e 
x atl ,6-ir ft. triy geared 
engine | 1 48-1 x ft. heavy dut 
geared |} 1 engir ith i ie r- 
drive ! l l adril Peg mi rsa I 
chi 1 ft. radial a iniversal 
ma ine 1 36-44-1 motor driv ide boring 
n 1 62-in. vertical boring i turning 

1 tandard boring d turning 
r l t. bori and tur g¢ mi l 

i xX ! x 6-ft. planer t re t £ 
nr I l é 1 ) | x ft planer 
\ ing n lt ] ’ x 
12-ft. | er, Wi I i € 
196 x 96 in x » ft planer with 1 er rea 
motor 1 { i g I 
geared upright dr | ! 
geared heavy dut crant sha t O-in 

niece heavy duty « haner 6-in 
back geared, heavy duty cra haper 

MIDDLE ATLANTIC STATES 
DP. C., Wash.—C. B. M. MeAll r ha 
rded the contract for a ga! Esti- 
ted cost, $20,000 

Md., Baltimore—The Coale Muffler and 
Safet \ e Co 5 Ea Ol r St.. I 
iwarded tl cor t for a 2?-st bi 
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New and Enlarged Shops 


Md., Baltimore—T! Redman-Var Ship- 
lilding Co recently organized, has pur 
chased plant of J. S B i & Bro 
Ke Highway, and plar to lild an addi 
tion to same Address J. C. Redman 

Md., Cumberland—P. W. Custer, associ 
ted with the United State Sales Service 
(orp l organizing a compa and plans 
to establish a cal bra vorking plant to 
ir ide a rolling mill and other depart- 


Hollingsworth 


Md., Hagerstown The 
ee “¢ i mn the for a machine 


W uO | l t market 


o roll or cut thread ng on bolts 
or rod j-in. in diameter 

Md., Havre de Grace The Marvliand 
Metal Cro Tie Co 901 Munsey ldg., 
Ba more, plat to build a l-story factor 
Estimated cost $100.6 = W Price 


vorth Bidg., New 


ET 


N. J., Burlington T! I ted State 
( t Iron Pipe & Found ( plans to 
build an addition to its plant 

N. J The Ne York Shipbuild- 


Camden 


ing Co Fai iew St ind Broadwa plat 
to build a 1-story factor 

N. J., Dunellen rt Ra me Concrete 
Machiner Co. plans to build a -story ad 
dition to its plant Esti ted cost, $10,000 


Browr Pres 





N. J., East Orange A. P. Smith Manu 
fact ing Co., Norman St manufacturer of 
waterworks machiner plar to build a 1l- 

addition to it pliant 


Elizabeth—The Americar Metal 


I it nt Co Spring St j having pla 
prepared for a 1-story addition to its plant 
Noted Sept 7 

N. J., Jersey City H. B ) Mercer 
Sf is having plar pre} ed b F. Nees, 
Arch 76 Montgomery St ) 1 1-storyv 

chine hop to be bui on State St. and 
Cornelison Ave Estimated $R000 

N. d., dersey City The D Bournon- 
ville Co., Van Wagnen Ave is purchased 
a factory on West Side \ve near Broad- 

and plar to equip i or the manu 

facture of acetylens welding and cutting 
equipment 

N. J., Jersey City The Goldschmidt 
The t Co.. Corns on Ave manufacturer 

teel welding, ha had plat prepared 
for a l-story addition to it plant at 539- 
1! Johnston ve Noted July 5 

N. J., Newark The Cre er, Wheeler 
(“o 185 4th Ave manufacturer of motor 

erator ind electrical ¢ pment, pla 

build ar iddition to it plant Esti 
mated cost, $20,000 


J., Newark—The General Electric Co 
1 St. and 17th Ave ha a urded the 
t for a {-story 8) x 525-ft rein- 
addition to plant Noted 


N. 
Boy 


forced concrete its 


N. J... Newark—J. Oschwald, Plane and 
H ett S plar to build tory, auto 
rvice tatior Estimated cost, $55,000 
=m @ Paulsboro—The American Ammu- 
nition Co 5 Broad St... New York, has had 
| p ired for a 3-story factory Esti- 

mated cost, $25,000 Noted Sept. 13 


N. J., Paulsboro Th Standard Fuse 
Corporatior manufacturer of airnlane 
parts, cannon primer! et is having plans 
prepared for ar ddition to its plant roted 
Apr. 5 

N. d., Trenton—The Trenton Malleable 
Iron Co., manufacturer of brass and iron 
castings, plans to build a story pattern 
shop 


N. ¥., Binghamton—The Hires Hoot Beer 
Co. of Philadelphia, plans to build a 2- 
ory ean factorv here 
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Buying Sectio If you cannot find 
of cost, thus putting you in touch 

N. Y., Buffalo The Foster Specialty 
(orporation, 8 18th St., is having plans 
prepared for a 6-story foundry ind ma- 


chine hop i ae Noted 


16 


Foster, Mg \ug. 


N. Y., Buffalo—The Globe Pattern Shop, 
Henry 





39 St has awarded the contract 
a l-story pattern shop. Estimated co 
000 Noted Jan. 25 





N. Y., Buffalo—The Lake Shipbuilding 


Co., Ganson St., has increased its capital 
stock from $63,000 to $160,000 and plans 
to build additior to its plant 

N. Y., Buffalo—The Vulcan Steam Forg 
ing Co., Rano St., has had plans prepared 
for an addition to its plant Estimated cost, 
s23000 Noted Sept. 6 


Edlund 
foundry 


Gooley 


The & 
prepared for a 


Y., Cortland 
having plans 
(Borough of Brook- 


York 


lyn) The Doehler Die-Casting Co Court 
and 9th St has had plans prepared for a 
l-story addition to its plant Estimated 
cost, $18,000 Noted Sept. 27. 


Y., New York 
Freedman, 
prepared 
1185 Fulton St., for 


cost, 100 


Brook- 
St ha 
ch 
sti- 


(Borough of 
$185 Fulton 
EK. C. Georgi, 


-story garage 


Al 
EK 


by 
al 


$50 


New York (Borough of Brook- 


Y., 


lvn)—The Humboldt Ice and Coal Co., 169 
Meserole Ave has had plans prepared by 
L. F. J. Weiher Arch., 271 West 125th St., 
New York City, for a 1l-story garage esti- 
mated cost, $75,000 

N. Y., New York (Borough of Manhat- 
tan)—The Bennett Wire Co., 13 Park Kow 
pla to increase its capital stock from 
$15.000 to $75,000 and plans to build an 
ddition to it plant 

N. ¥ New York—(Borough of Manhat 
tan) D. J. Goodwin 32? East 35th St., ha 


Ss 


\. Hunt, 
2-story 


Arch 
garage 


plans prepared by) 
15 West 55th for a 


Estimated t, $60,000 


St 


N. Y., KRochester—The Bridgeport Ma 


chine Tool Corporation, c/o R. S Byer 
Arch ${?1 Chamber of Commerce, ha 
awarded the contract for a 1- and 2-story 


factory 


N. Y., Schenectady—The General Electric 


Co River Rd soon receives bids for its 
drop forge shop Estimated cost, $150,000 
Noted Aug. 30 






Penn., Bristol The Merchants Shipbui.d- 
ing Corp Bristol ind Finance Bldg 
Philadelphia, will build a_ shipbuilding 
plant 

Penn., Burnham The Standard Stee 
Works Co., manufacturer of cars and car 
wheel plans to install equipment for gun 
forging work for the manufacture of forg- 
fngs and rough borings for 6-in. guns 

Penn., Chester—The Chester Shipbuilding 
Co., Front and Kerlin Sts., is in the market 
for 30 piece punch shop machinery. Noted 
Sept. 26 


Penn., Chester A. H. Wirtz, Ine 3 


and Palmer St manufacturer of whit 
metal good has awarded the contract for 
1 2-story addition to its plant Notes 
Sept. 13 


The Conestoga Motor 


Penn., Lancaster — 


Co., c/o Miller & Hartman. 23 West Chest- 
rut St.. has had plans prepared by W. C 
High, Arch.. Reading, for a factory lia 
Hartman, Treas 

Penn., Leechbure—The American Sheet 


several additions 
$225,000 


is 


building 
Estimated cost, 


& Tinplate Co 


to its plant 


Penn., Philadelphia—The Atlantic Refin- 

ine Co., 3144 Passyunk St., has awarded 

contract for garages at 26th St. and 
Oregon Ave Estimated cost, $23.000 
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Penn., Philadeiphia—The Baldwin Loco 
motive Works has awarded the contract for 
its new shop to be built at 15th and Spring 
Garden Sts. Estimated cost, $60,000 


Penn., Philadelphia—The J. G. Brill Co, 
Woodland Ave. and 62nd St., manufacturer 
of cars and car wheels, has awarded the 
contract for a 1-story addition to its plant 


Penn,., Philadelphia—Dougherty & Bach- 
ram, North American Blidg., manufacturer 
of scales, has awarded the contract for 
a i1-story addition to its plant at 1620 
Washington St. 

Penn., Philadelphia—The Overland Mo- 
tor Co., 1227 Arch St., plans to build a 2- 
tory service plant 


Penn., Pittsburgh—The Point Motor Sales 
Co., 56 Water St., has awarded the con- 
tract for a 3-story garage Estimated cost, 
$50,000 R. Sloan, owner 


Penn., Scranton — The McClave Brooks 
Co., Polar St. and Park Pl., manufacturer 
of bars and stockings, has awarded the 
contract for a 1-story addition to its plant 
Estimated cost, $12,000 


Penn., South Bethlehem—The Bethlehem 
Steel Co., c/o W Tobias, is a 1- and 
2-story addition to its plant to be used as 
a machine shop and armor working plant 
Noted July 19. 


Penn., Waynesboro—A. Bostwick and A. 
Lyon have taken over the Waynesboro 
Foundry & Machine Co., and plan to build 
in addition to same 


Penn., York—The Steacy Schmidt Manu- 
facturing Co., 230 Hay St., manufacturer 
of car, car wheels and machinery, is build- 
ing a new foundry on Queen St. for the 
manufacture of iron and steel castings 


SOUTHERN STATES 


Ky., Louisville—The Vogt Bros. Manu- 
facturing Co., 1402 West Main St., is in 
the market for a second-hand, 15-ton al- 
ternating-current electric crane, to span 
10 ft. 3 in. and to lift 25 ft 


Ky., Paducah — The Hardy Buggy Co., 
plans to rebuild its plant recently destroyed 
by fire. Loss, $60,000. W. T. Hardy, Pres 
Noted July 26. 


Ky., Somerset—The Southern Machinery 
Exchange is in the market for a complete 
t-sided planer and matcher 


Va., Norfolk—The American Chain Co., 
Logan St., Bridgeport, Conn., has awarded 
the contract for 2 1-story factory buildings 
Estimated cost, $50,000 Noted Sept. 27 


Va., Richmond—The Richmond Engineer- 
ing Co., 12 South 8th St... manufacturer of 
sheet-metal specialties, plans to build a 
®-story addition to its plant 


MIDDLE WESTERN STATES 


Automobile 


IlL., Decatur—The Comet 
Estimated 


Co. is building its new plant 
cost, $140,000 


Ill., Des Plaines—The Royal Enameling 
Co., 326 West Madison St., Chicago, manu- 
facturer of stamped ware, is planning to 
build a 1-story, 76x100-ft. machine shop 
here. Estimated cost, $18,000 


Ill., Chicago — The 4Villiam Ganschow 
Co., Morgan St., manufacturer of gear cut- 
ters, has purchased a site and plans to 
build an addition to its plant. 


Ill., Chicago—Goldsmith Bros., smelting 
and refining company, has awarded the con- 
tract for a 40 x 70-ft. extension to its plant 
it 5844 Throop St Estimated cost, $14,- 
000. Noted Sept. 6 


Ill., Chicago—The Jewel Electrical In- 
strument Co., 1646-1650 Walnut St., plans 
to build a 1-story, 75 x 125-ft. factory. Es- 
timated cost, $25,000. 


Ind., Anderson—G. A. Robinson, of the 
Standard Plating Co., South Meriden St 
is building a foundry at 531 West 6th St 
Nstimated cost, $8000. Noted Sept. 20 


Ind., Hammond—tThe Keith Car Co., 122 
South Michigan Ave., Chicago, purchased 
a 32-acre site of land here and plans to 
build a plant for the manufacture of tank 
cars 


Ind., Indiana Harbor — The Standard 
Forrings Co. plans several additions in- 
eludirne machine shops Estimated cost 
$200,000, 
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Ind., Indianapolis—The American Car & 
Foundry Co., 1505 Kentucky Ave., is build- 
ing a foundry Estimated cost, $0350 

Ind., Lafayette—Th« Peerles Wire 
Goods Co. has awarded the contract for 
2 buildings to replace those recently de- 
stroyed by fire Loss, $25,000 Noted 
Sept. 13. 


Ind., Mishawaka—The Werra Aluminun 
Co., Byrkit Ave., has awarded the contract 
for a li-story addition to its plant Esti- 
mated cost, $6000 


Mich., Bay City—The Kuhlman Electric 
Co. has had plans prepared for an addi- 
tion to its plant Estimated cost, $5000 
Noted Sept. 27 


Mich., Charlotte—The Jordon & Steel 
Manufacturing Co., manufacturer of pump 
supports, is building a new factory ; = 
Town, Pres 


Mich., Detroit—The Detroit Hoist & Ma- 
chine Co., Marston Ave., and Grand Trunk 
R.R., has awarded the contract for an ad- 
dition to its plant 


Mich., Detroit — The Magnus Co 2 
3rush St., manufacturer of brass castings 
has awarded the contract for a 1-stor\ 
factory Estimated cost, $35,000 

Mich., Detroit—W. H. Rowe, 677 Michi- 
gan Ave., is receiving bids for a 1-story 
print shop Estimated cost, $3000 L. F 


Dietrich, 27 Jay St., Arch 
Mich., Detroit — The Zenith Carburetor 
Co., foot of Hart St., is building a 4-story 


addition to its plant 


Mich., Highland Park—The Maxwell! Mo 
tor Co., Oakland and Rhode Island Ave 
has awarded the contract for a 1-story ad- 
dition to its factor, Estimated cost 
£18,000 


Mich., Manistee—The Manistee Shipbuild 
ing Co., a subsidiary of the Northern Trans 
portation Co., will soon start constructior 
work on its new plant 


Mich., New Haven—The Lapeer Truck 
Co., has purchased an 8 acre site and plans 
to build a factorv 


Mich., Petoskey—The Petoskey Pump Co., 
manufacturer of rotary pumps, is building 
an addition to its plant 


Mich., St. Clair—The Pronovost Torsion 
Sprine Wheel Co. plans to build an as- 
sembling plant 


Mich., Sturgis—Fire recently destroved 
the plant of the Van Buren Brass Foundry 
Loss, $20,000 


Ohio, Akron—The Northern Ohio Trac- 
tion and Light Co., Hamilton Bldg ha 
had plans prepared for a 1-storv garage 
Fstimated cost, $20.000 4. Cc. Rilivnn. Gen 
Mer F. Warner, Arch., 718 Hippodrome 
Annex, Cleveland, receiving bids 


Ohio, Canton—The Gilliam Manufactur- 
ing Co., Savannah and &th Ave. has in- 
creased its capital stock from $804.000 to 
$1,500,000 and plans to build an addition to 
its gray and malleable iron foundry 


Ohio, Cincinnati—The American Valve & 
Meter Co. plans to build an addition to it 
plant Estimated cost, $10,000 


Ohio, Cincinnati—The Ranid Electrotvne 
Co. has increased its capital stock from 
$50.000 to $150,000 ard is having p'ans 
prepared for a new vlant to be built at 
McMicken Ave. and Race St 


Ohio, Cleveland—Th< \merican Auto 
Trimming Co., Fact 72nd St, has purchased 
a 2-acre site adioining its present plant 
and plans to build an addition 


Ohio, Cleveland—The Auto-Rest Co. has 
had plans prepared by H. Krevelius, Arch., 
American Trust Bldg., for a 3-story garage 
and service plant to be built on Fairmou”t 
Rd. and Cedar Ave R. P. Stoddart. 354 
Leader-News Bldg., Pres 

Ohio, Cleveland—The Case Realty Co 
c/o E t. Deihm of the Squires, Sanders 
& Dempsey Co., Leader-News Bldg., plans 
to build a 3-story repair machine shop at 
»N23-25 Prospect Ave 


Ohio, Cleveland — The Chalmers Motor 
Car Co., 1990 East 19th St.. has purchased 
a site at 4220 Prospect Ave., and plans to 
build a new garage and service station 


Ohio, Cleveland—The Standard Oil Co 
has had plans prepared for a garage to 
be built at 715-717 Hamilton Ave., N.E. 
Estimated cost, $20,000 


Ohio, Cleveland—F. J Svoboda 2308 
Fast 55th St is receiving bid for a %- 
story garage Estimated cost, $20,000. H. 
Hradilek, 725 Tiluminating Bldg... Arch 


SOc 


Ohio, Cleveland—J. ( Ulmer, 113 W 
Prospect St., manufacturer of instrument 
has awarded the contract for a mach 
shop and office building estimated co 


$30,000 Noted Aug 


Ohio, Cleveland—The Westinghouse El: 
tric Co., of Kast Pittsburgh, Pa., is bu 
ing a _ Il-stors foundry Kestimated 
$50,000 


Ohio, Columbus — The American C! 
Co., West Long St., has awarded the 0 
tract for a 1-story factory 


Ohio, Columbus—The J. G. Hear: 


chine Works, 115 Vine St., has awarded 
contract for a new plant Noted June 


Ohio, Columbus—C. | Williams, Il: 
Long St ylar to build a 50 x 15 


Farrage 


Ohio, Conneaut The Conneaut Meta 
Work plar to build ar vddition to 
piant 


Ohio, Galion Che Lakewood Engineering 
Co., Berea Kd Cleveland, has purchast 
the pliant of the Galion Motor Truck ¢ 
and plans to build an addition to same 


the manufacture of torage batter tru 
and trailers, with 4 hee teer and 4 whee 
drive, 

Ohio, Kent—The Falls Rivet Co. plan 
build an addition to its plant 

Ohio, Springfield—Boyer Bros. is recei 
ing bids for a 1-sto1 iddition to its found 

" st $6 


and machine shop iestimates Oo 


Ohio, Springfield—The International Ha 


vester Co zeegonda ve plans to bui 
an additio to it plant for the manuila 
ture of tam tractor and motor true 

Ohio, Springfield—The Springfield Metal- 
ic Casket Co Columbia aud Center St 
has warded the contract for a 3-stor 


tory Noted Jul 9 


Ohio, Tolede The Toledo Machine « 
Foundry Co. is having plans prepared to 
a new foundry 


Wis., DePere — The DePere Mfez ( 
manufacturer of marine boilers, plan 
build additior to it plant \ Cla 


Gen, Mg 


Wis., Eau Claire—Th¢ United State 


Switch Co., recently incorporated with 
750.000 capital tock ha purchased | 
plant of the Eau Claire Manufacturing Co 
also a 5-acre site, and will oon award t 
contract for severa bullding to be 


for the manufacture ot automatic ral 
and electrical railroac vitche and ot 
equipment J. W. Hubbard, Pre 


Wis., Grand Rapids john Anderson a 


Jame Jensen have formed a partnership 
to represent the Ford ca here and plar 
to build a 2-story, 50 150-ft. garage re 
ervice station with omplete equipme! 
Estimated cust, $25,000 

Wis., Green Bay ( Hartman, of 
Hartmann-Greiling Co has purchased 
350 x 500-ft ite of land on the Fox Rive 
and plans to build a shipbuilding plant t 


berth 


Wis., Milwaukee—Bluen & Hartung, 144 
fond du Lac Ave., has awarded the « 
tract for a 1-story garage and repail 
Estimated cost S?0.000 Noted Sept 20 





Wis., Milwaukee—Th« Cutler-Ham) 
Manufacturing Co., 12th and St. Paul Ave 
manufacturer of electrical controlling dé 
vices s building the ind unit to its ne 
plant \ Ww Berresford Vice-Pre arn 
Gen. Mer Noted Apr. 19 


Wis., Milwaukee The Kempsmit! 
Manufacturing Co, manufacturer of 
ing machine has awarded the contrac 
to its plant Noted May 17 


in addition 

Wis., Milwaukee—Thx \ KE Mart 

Foundry and Mac ne Co., 705-723 Park St 
? it 


j building everal additions 


Wis., Milwaukee—The Milwaukee Tar 


Works, 851 Kinnickinni Ave ha it 
creased its capital toc} from $25.00 
$100,000 and plans extensior and impro 
ments to its plant R. L. Bienenstok, Pre 
Wis., Milwaukee—The Standard Crucibl 
Steel Co., 719 30th St., has had plans pre 


pared for a 1-story addition to it found: 
F. M. Weis, Pres y Schulz, Arch., 29 
North Water St., receiving bid 

Wis., Milwaukee—The Welch Investment 
Co., Germania Bldg., has awarded the cor 
tract for a 75 x 150-ft. garage and repa 
shop to be built at 704-708 Grand A 
Estimated cost, $45,000 Noted Sent | 
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Wis., Oshkosh—tThe | ve! loto , Calif., Los Angeles—Th« e N. Y.. Corning—The Corning Glass 
) | cturer of elect! t nd Supply Co 625 Humbolt $ al Works, Walnut St., is having plans prepared 
ine iild a i-story ma¢ ! yp é 2616 by R. H. Canfield, Engr., for a 2-story fac- 

tory tesian St tory. A. B. Houghton, Pres. Noted June 7. 


sa Calif., Los Angeles rn rarlan ‘as N. Y., Jamestown—The Atlas Furniture 
Wis., Racine—Th« teliance Motor Truck ington Bidg., i laving | I pre} ‘ Co., Jamestown, has increased its capital 
»., 1109 6th St., plas » build a factory Ly 4 Smith Arc 62 nve en sidg., stock from $400,000 to $800,000 and plans 


. P . or a 2-story, Cla f 97x155-ft rein- o buil *xtensions its é 
ae Rainelanier hs F _ n will r = forced-concrete garage Estimated cost, . was extensions ts pl a 
ird the contract for ; ) u e500 000 N. Y., New York—Borough of Bronx)— 
I te gar : ’ - ee hencke Piano Co., c/o J. D. Ohlssen, Jr., 
Caltif., Los Angeles Pacific Electric Ry ’ 273 Rider Ave., plans to build a 3- to 5 
icific Electric Bldg., plans to build a 150 x y piano factory, at 137th St. and Rider 
60-ft. car repalr no} d > Estimated cost, $75,000 


Calif., Modesta—G. F. Covell has awarded Penn., Carlisle—The Carlisle Tire & Rub- 
ntract for a gara auto SaleS- ber Co., recently organized, has leased a 

i ed cost, $20,000 local factory and plans to establish a plant 
for the manufacture of tires and rubber. 


Calif., San Francisco—The Goldstein Es- nat 
; Address C. S. Moomey 


having plans prepared by Rousseau 
eau, Arch., 110 Sutter St for a 2- Penn., Nuremberg—A Wolfenberger, of 
& ur Lge at d auto sa es room ¥ be Bloomsburg, and associates have awarded 
oe - ybiggg + and Van Ness Ave. the contract for a silk mill 
. : 3 = ‘ 7 Penn., Philadelphia — The Philadelphia 
Calif., San Francisco—The Pacific Coast yarn Co., recently incorporated with $300,- 
Shipbuilding Co., 24 California Ave., capital- 499 capital stock, plans to build a mill for 
ized at $5,000,000, plat to build a plant the manufacture of yarn and thread A 
sy : pe ear he for the construction of steel ships. P Russell, H. W. Gwyn and N. L. Kispert 
H. E. Welbour i ‘ Scott, Gen. Mg1 all of Philadelphia, are the incorporators 


- West Allis 


Wis 


Calif., Visalia Fire recently destroyed 
Wie.. Weet Bend Elkhorn Garage, Aceguia St. Loss, SOUTHERN STATES 
‘hi Wiskirche pu ed te of cited Fla., Kissimmee — J. K. Singletary of 
' n ot Ore., Baker—A. J. Gyllenberg plans to Bradentown, Fla., plans to establish a saw- 
Stablish a 1-story machine hop mill at Kissimmee 


Ore., Portland—lL Freedman has had ‘la., Moore Haven—The Imperial Can- 
lans prepared by Sutton & Whitney, Arch ry Co., of Chicago, plans to establish a 
tory garage and repair building to plant at Moore Haven. 
Ft. Smith The Solid Steel S r I re d at 9th and Couch St Estimated ve 
we PA : poe t it 9 : Ga., Atlanta—The 


0o00 


WEST OF THE MISSISSIPPI 


American Agricultural 

Chemical Co., Empire Bldg., plans to con 
; Ore., Portland—The Helser-Unden Ma- truct 6 buildings Estimated cost, $50,000 

Minn., Duluth—The igal iluth S line Co 2193 North 22nd St has had E. F. Daniel, Mgr. 

t d | spirit prepared for a 1-story addition to its 


ur to 1 i 


Ga., Marietta—The Kennesaw Hosiery 
1 Co., recently organized with $40,000 capital 
; ; stock, plans to install new machinery. B 

Minn,., Minneapolis—The Toro ) é CANADA G. Brumley, Pres 
B. C., Lulu Island—The Morrison Steel Ga., Sirmans—L. H. Lee, J. B. Stickland, 
and Wire Co pia! to build a plant Esti- Stocktor R. F. D. and associates plan to 
mated cost, $25,000 build a cannery with a capacity of 15,000 


d daily Estimated cost, $5000 
a 


plant 


sldg t ‘au “Ne N. S., Trenton “ir ently destroye 
Mo., Centralia é ia I the plant of the Easter! » With La., KRuston—The Loeb Compress Co., re- 
r (Oo manufactu of dware " 10 Of $125,000 cently organized by H. Loeb and others of 
Ont Hamilton—T nee Casket Co Shreveport, plans to establish a cotton com- 
King tt d isdale t ; varded the con- press. Estimated cost, $50,000 
tract for a new brick plat Estimated cost, Miss., Natchez—The National Box Co. is 
$5000 building a plant Estimated cost, $250,000 
Trotten, Supt. 


gy 


Ont., London—The vondon Foundry Co wo as 
vill eb ad i ri y oO ere in » . . s r 
will rebuild ; yp, recently de N. C., Fayetteville—The Advance Manu- 

royed by f ’ a loss OF 90000 facturing Co. plans to build a mill for the 
manufacture of khaki for the American 


Que., Montreal Th ‘anadian Vickers, 
~~ Army. 


Notre Dame §S ; manufacturer ol! 
sur has warded | he contract for a — 8. C., Winnsboro—The Winnsboro Cotton 
crete factor Estimat cost, $45,000, Mills is building a plant Noted Feb. 15. 


. Que., Outremont W Duquette, 339 St Tenn., Kingsport—The White Oak Veneer 
. Great Falls ‘ oseph B W., has awarded the contract @ Lumber Corporation plans to rebuild its 
la i-story &: ; SU OF 3 tory garage istimated cost, $45,- plant recently destroyed by fire Loss, 
g 4 ) $50,000. 


3 


Mont 


Neb., Lincoln The 7 Thr Zz » ~ » 2 . — ar- 
no ~ : ou os t. am ape de ¢ a a. ees MIDDLE WEST STATES 
1 f ti rcicit y? ” t i - ‘ . ‘ . méte tr . . : 
Estimated cost 10. ; - no destroyed by fire with Mll., East St. Louis—The American Manu- 
a l oO i facturing Co., Nobel St., has awarded the 
Okla., Enid TI \ if 1 ng Que., Three Rivers—The Thr Rivers contract for its plant for the manufacture 
‘0 ) Beck B | I Shipbuilding Co. is in the arket for 15-ton of rope and twine Estimated cost, $300,- 
nN fron 15 to VLU Ss. D Filley, Pres Noted Sept 13 


electric cranes ] | notor 1 15- 


Indiana Harbor—The Inland Steel 
Co. is receiving bids for a chemical and 
physical laboratory 


75-hp., hand ws Vv car wooden nails 
li-in. by 6-ft . laner, air compressor, Ind., 
blocking, shafting lting and small tools 


Sprig . . is ; : . , - < e GEN E R AL won't 7 “140-ft py ae ahemeaca alia 
Midland—T he lidland ‘ M ANU FAC TU RI NG & oo ce ts tee at and ery 


Tex., 
te! Railwa > i ire t ! mill Estimated cost, $1,000,000 Ww. 4 


NEW ENGLAND STATES Murphy, Pres 


. : 2 . , Mass., Webster—The Webster Dve and Mich., Petoskey—The Maple Block Co 
» Rockport ra - ay Yarn Works, manufacturer of woolen and _plar to rebuild its sawmill, recently de- 
eeville, have _ , he worsted varns, has awarded the contract for stroyed by fire with a loss of $5000 


a 3-story mil . ea = 
> en i Ohio, Cincinnati—The P. W. Drackett & 
WESTERN STATE . ' , Sons Co., Pickering Bldg., has had plans 
MIDDLE ATLANTIC STATES prepared for a 2- or 4-story chemical plant 
Calif., Bay Point The racific ‘oas cts 1) mmnire Mik C ar to be built on Spring Grove and Winton 
Shipbuildir 2 l » Ste st “rat N. J., Paterson 1 —— © PI Estimated cost, $100,000 R. E ,0s- 
trom, Arcl Pickering Blidg., receiving bids 

Noted June 21 


v Fulton St ha awarded the yntract for a 


1-story silk mill. Estimated t, $30,000 

Mer : 5 Smboy Ohio. Cleveland — The Ferris Shoe Co., 
of ; ; oO 74 Kine St j yuile 51 ‘est 3rd St has awarded the con- 

irbank f mmunity r additior to it : ‘ : : tract for a 2-story addition to its plant 
ad & nt luding 3, tin Estimated cost, $7000. F. A. Farwell, secy 


' 
Calif., Br 
sheoay Fh : ay , Ave., inc 

to buil lar including ; re ag pocket . Ohio, Fremont—The National Carbon Co 
foundry’ warehouse issen gz pli N. J., Trenton—The D yn Tire tubt has awarded the contract for a 1-story ad- 
KE. G. Judah, 901 Merritt g., Los At les, ; is building an addition t pla I dition to its plant 


Wis., Eau Claire—The Gillette Rubber 


stor try 


Pres. Whitehead Rd E 

Calif.. Los Angeles—The “ochise N. Y., Buffalo The re P nerican Co. has increased its capital stock fron 

ne Co. has awarded the ) or : “hemical Co., Colgate St. and S« $1,000,000 to $2,500,000, and plans to build 

built at Bro ay an id.,. has awarded the *ra r ‘ a tire and rubber goods manufacturing 
vy factory plant Estimated cost, $200,000 
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HE term ‘machine tools” as applied to our various 

lines means more than just machinery. It stands 

for the highest possible development of each type 
of machine. It is backed by a manufacturing and engi- 
neering service of broad experience. Under the super- 
vision of experts our various lines are being constantly 
improved, insuring all the most advanced ideas in de ‘sign 
and construction. 












We are by far the largest manu- 
facturers of machine tools in the 
world, and are in a particularly 
favorable position to furnish 
complete machine tool equipment 
for a general machine shop, rail 
road shop, shipyard or arsenal. 
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“To the Last Cent—To the Last Man— 
To the Last Heart-Beat”’ 


HERE IS WHAT THE ELOQUENT VIVIANI, FRESH FROM HIS MISSION TO US, AND IN THE 


PRESENCE OF 


GENERAL PERSHING, TOLD HIS FELLOW COUNTRYMEN IN THE 


FRENCH CHAMBER, WERE OUR COLLECTIVE MOTIVES AND PURPOSES. 


‘*To see a nation receiving fierce blows from 
an aggressor without crying out, and returning 
them without boasting; to see that nation 
united, the people of the factories and those of 
the trenches, the people of thought and the 
people of toil, to see these grouping themselves 
around their fighters; to see at the Marne the 
triumph of dash, at Verdun the triumph of 
patience; to see this palpitating capital, which 
German calumny had called the capital of 
pleasure and frivolity, so peaceful in tragic 
hours, so calm when glory later came to shine 
upon our banners, reserving its enthusiasm for 
the day when universal right, by force of our 
arms, shall be implanted throughout the whole 
world—that is the spectacle which, I assure you, 
stirred to its depths the American soul. 


“It would have been easy for America, if she 
had desired to stand aloof, to think of her indi- 
vidual grievances at the hands of imperial Ger- 
many. She might have said that she could not 
tolerate on her own soil the tortuous intrigues of 
a faithless Ambassador. She might have said 
that she would never subject the honor of the 
land of Washington to the arrogance of Ger- 
many; that she could not bear to hear the cries 
of those unfortunate victims who, in summer 
evenings and winter nights, were hurled without 
warning, by criminal hands, into the depths of 
the sea. 

“America did say these things, but she said 
more., Her merit after stating her own griev- 
ances, the thing that will constitute her historic 
honor before the world, is that she heard the 
cry of all humanity, that she invoked human 
right, universal right. 

‘“‘America has entered the war with the belief 
that there can be no peace without victory, 
unless we are to be recreant in our duty to the 
tomb and to the cradle, and by the barbarous 
system that returns every thirty years, are to 
allow our sons to go upon the battle-field and 
stand where their fathers have fallen. She has 
entered knowing what she has to do; not only 
to continue what she did while still chained to 
neutrality—render us financial and economic 
service—but to go to the end with her full might. 
giving to the Allies immediate aid of every kind 
until victory is won by constant cooperation.” 


Do you find a little tightening of the throat 
as you read this characterization of your Amer- 
ica? If so—it is true so far as you are concerned, 
and your inventory is right. 


Do you say: “It has not been true of me up 
to this time, but, please God, I shall make it true 
from this time on?” Then your inventory is 
hopeful. 

Do you say: “What rot?” But this cannot 
be—it is incredible that there is one content to 
purchase a sound night’s sleep with the blood of 
men, the sufferings of women, and the famine of 
children! 

For America ts going to justify France’s splendid 


faith in her. 


In that justification there is place for the 
courageous, self-sacrificing troops we can send to 
stand side by side with the men of our allies. 

There is place for our ships-of-war beside 
those of England and France at the gate- 
ways to the Atlantic, and for our carrying 
ships with their cargoes of life-giving grains and 
death-dealing munitions. 

There is place for the “‘eagles,” who will fly 
wing to wing with their brothers of France and 
England, and for the great soldiers of the Red 
Cross, who, on the very field of battle, will bind 
up the wounds of the stricken and find shelter for 
the homeless. 


Great place is there for all these, but they can 
fill the place only with Time and Money. 

Time our allies can provide, and we can im- 
prove it by raising and arming our troops, and 
by gathering equipment; but the Money, both 
for ourselves and for our allies, we can and must 
find. 

Shall we ask: 

Shall we, like a’miser sitting among his money- 
bags, financing a doubtful venture, say to 
France: “Give us the reckoning of the billions of 
treasure you have poured out, but do not add to 
it the toll of your ruined cities and countrysides, 
and of your hero dead?” 


Shall we say this to England, to Servia, to 
Poland? 


Or shall we pour out our great wealth gladly, 
freely, conscious of the enormity of our debt to 
our allies—living up to France’s splendid vision 
of us, willing, if need be, to go down with our 
allies to bitter poverty if only in that way the 
world may be made safe for all our children? 

Have you subscribed to the Second Liberty Loan 
of 19] 7 . 


“How much?” in such an hour? 


(Reproduced from Everybody's Magazine.) 
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Cannon Makingin Past Centuries 


Ry 4. 4H. Manchester 


SYNOPSIS — Modern cannon and field pieces, cannon and howitzers, are masterpieces of mechan- 
ical workmanship, but it is interesting to turn from these present-day products of arsenals and muni- 
tion factories to the early handiwork of the thirteenth, fourteenth and fifteenth centuries. 


r XHERE are a number of illustrations of early can- entry, a translation of which reads: “Item, in this 


non which aid us somewhat in comprehending year was the first discovery of the use of cannon by 
their construction, but the historic pictures a monk in Germany.” The monk mentioned was in 
directly showing munition manufacture are remarkably all probability none other than Berthold Schwartz. 
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FIG. 1 SMALL SERPENTINE BEING BORED BY HAND ON FIG 


| IING MACHINE FOR CANNON: POWER WAS 
4 CRUDE BORING MACHINE, A. D. 1450 


PROVIDED BY HORSES OR OXEN; A. D. 1450 
rare. A reliable reference to the first cannon seems Several cannon 

to be in the journal of the City of Ghent, which was England in 1314 
begun in 1300. Under the date of 1313 there is an 


seem to have been imported into 
from Flanders, which was long a 
center of munition manufacture. The earliest picture 
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of a cannon is on the lower border of the last page the same way, but were also cast; and if very short, 
of an illuminated manuscript by Walter de Millemete, they were sometimes made from stone. The range of 
dated 1326 and entitled “De Officiis Regnum.” It is the earliest cannon was hardly more than 100 yd., and 
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FIG } PROCESS OF MOLDING CAST BRONZE CANNON IN A. D. 1500 


now in the Christ’s Church Library of Oxford. The the pictures suggest that the flight of the balls could eas- 
cannon shown is like a petard, having the shape of ily be followed with the eye. The first mention of iron 
a large vase or flagon, and is shooting a long dart shot seems to be their use by the Florentines in 1326. 
against a door as shown in the 
title piece. The gun is simply 
lying unsecured on a rough 
wooden bench. It is being L 
fired through a touch hole 

by a soldier in armor. From = 





the shape, one would judge 
that this cannon was made of 
bronze and cast hollow in 
somewhat the same manner as 
a bell or rather a vase of the 
period. If so, it was cast 
around a clay core that was 
afterward broken out. Even 
at this date two types of large 
guns seem to have been known, 
as we read of both “serpen- 
tines et canons” at Metz in 
1324. The distinction seems 
to be that some large guns a peng yo =< wind 
were bombards or mortars 
‘comparatively short in length, but of 
while the serpentines were long, but of small caliber. 
The serpentine was constructed of bars of wrought wrought-iron rings shrunk on. Its length was 197 in., 
and the diameter of the bore 
29 in. It weighed 13 tons and 
fired a granite ball weighing 
700 lb. It is probable that the 
first serpentines were left un- 
bored; but it was soon dis- 
covered that, if bored to fit the 
shot, less energy was wasted. 
3oring itself is mentioned as 
early as 1373. The earliest 
cannon were simply laid on the 
ground with the _ breech 
against wooden piles. Later, 
hase wee oe > ae 2th aaa a timber cradles were employed, 
ieee aaa + and the Venetians, at least, 
fitted together like the staves of a used wheeled carriages for transporting small serpen- 





large caliber, The famous bombard of Ghent, manufactured about 
1352, consisted as described of wrought-iron bars with 





























iron which were 
cask and then welded. They were held in position § tines from place to place as early as 1376. 

by rings of wrought iron which were driven or shrunk In the fifteenth century we begin to find a few pic- 
on like hoops. The bombards might be constructed in tures of the manufacture of large guns. Two cuts 
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showing the boring of cannon in 1450, from a manu- 
script written during the Hussite wars, have been 
published by the German National Museum. In both 
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In the other cut the cannon is of larger dimensions. 

The figure is very badly drawn, but it is evident that 

four horses were employed to turn the drill. In this 
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FIG. 4. YARD OF A CANNON FOUNDRY IN A. D. 1500; DRAWN BY LEONARDO DA VINCI 


cases tne cannon is set up vertically and is bored from 
the top. In one of them, which represents a small 
serpentine or possibly the barrel of a large hand gun, 
the boring is done by hand. This gun apparently con- 
sists of rods bound together by hoops. 


case the cannon seems to be of one piece, and was 
probably cast. 

In each case the gun was hollow before the boring 
was commenced, and the drill took out merely a thin 
shaving of metal. The drill seems to have sunk into 
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the metal of its own weight, although the fact that 
the neck pieces for the horses or oxen are pictured so 
high may imply that a certain downward pressure was 
exerted by the animals. 

Several designs by Leonardo da Vinci illustrate the 
process of casting cannon about 1500. One of them 
is a series of cuts which is preserved in the “Codice 
Atlantico” and shows the process of molding at that 
time. In the cut the first figure wooden 
spindle, which is later wound round with a straw rope, 
as seen in the second figure. The third figure illus- 
trates how this was covered with clay and then turned 
with molds forced against it to produce a more finished 
After the decorations were put on, this clay 
charcoal so that 


shows a 


shape. 


was well sprinkled with powdered 





MACHINE DESIGNED 
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RBINE-DRIVEN 


ROLLING 
MAKING SERPENTINE 


FIG. 5. TI 
BY DA VINCI FOR 
nothing could stick to it. This mold was then thickly 
covered with clay, as is seen in the fourth cut, and 
this outer clay mold was securely bound with wide 
iron bands. The whole was then baked. When the 
straw rope had become soft, the spindle was knocked 
out and the rope drawn forth. The inner clay form 
was then broken out, leaving intact the mold for the 
outside of the cannon. This mold was placed vertically 
in the ground and the earth well packed around it, 
with a passageway left at the bottom for the molten 
metal. 
It had already been discovered that casting from the 
bottom kept the metal more nearly free from imper- 
fections. In those days the cannon was cast hollow, for 


which purpose a core was let down into the center 
of the mold. The metal used was of course bronze, 
not steel. 


Another drawing by Leonardo da Vinci, which is pre- 
served in the Windsor Library, England, illustrates the 
yard of acannon foundry. Naked men who by means of 
a crane are raising a cannon upon a wagon form the 
main part of the picture. In the foreground, however, 
is a cannon cradle on rollers. Various tools lie scat- 
tered about, and the background exhibits guns of both 
Jarge and small bore. 
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Leonardo also designed machines to be run by tur- 
bines, for rolling and drawing the iron bars to be 
used in the manufacture of serpentines; but whether 
the machines were ever built is extremely doubtful. 

The method of boring cannon employed in 1540 is 
illustrated by Biringucci. The cannon was fastened 
horizontally upon a cradle, and the drill was turned by 
a waterwheel. Hand power, however, as suggested by 
a figure at the top of the cut, was still sometimes 
employed. The cannon was drawn against the drill 
by ropes fastened to a roller, which was very slowly 
turned by the waterwheel. The guns were still cast 
hollow before boring, so that all that was required 
from the drill was to enlarge, straighten and smooth 
out the 3ut no bores made in this way were 
ever perfect. 

3iringucci used three kinds of drills. The one at 
the top of the cut was a solid steel rod and drill, such 
as was used by him in boring the cannon “Leofonte.” 
Such a steel rod and drill he calls “of the French type.” 
The middle drill was a bronze rod with hardened-steel 
cutters. The lowest figure represents a wooden rod, 
in which were set eight well-hardened steel cutters, 
which were kept in place by three iron rings. 


bore. 


Efficiency in Special-Machinery Design 
By F. E. JOHNSON 


Where the quantity of parts manufactured will war; 
rant the expense, the special, single-purpose machine 
is a most important factor in the reduction of manu- 
facturing costs. 

Much of the trouble and difference of opinion re- 
garding the correctness of design of machines of this 
class will be entirely eliminated if suggestions and ideas 
are solicited from those who are interested in the 
building of the machines. In this way, an understand- 
ing as to what will constitute the best machine for 
a certain purpose is arrived at before any work is 
started in the drawing room. 

This codperation will prove of undoubted advantage 
if the contemplated machine is new in type and there 
is no previous experience to serve as a guide. Quite 
often such a machine is started with a full-size or 
half-size layout that is a puzzle to the shop man who, 
because of his knowledge of the work that the machine 
is intended to do, is asked to give an opinion as to 
its practicality. 

The maze of lines on a drawing for a machine of 
this kind may be clear enough to the designer and to 
those who have been in touch with it continually, but 
it will prove perplexing to the average man who is 
called on to give his opinion in the comparatively short 
space of time usually allowed for this purpose. 

A better way is to start with a preliminary design, 
either one-eighth or one-quarter size, whichever is con- 
sidered necessary, this drawing to show only enough 
lines to convey the general idea of the machine. This 
design may be submitted for criticism to those directly 
interested. 

A discussion of the matter may change the entire 
scheme. This preliminary drawing is cheap to begin 
with and, being stripped of much detail, is readily 
understood. 
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Patents and the Manufacturer 


By GLENN B. HARRIS 





SYNOPSIS — Many executives and manufac- 
turers are considerably in the dark as to how a 
patent application should be handled to the best 
advantage and thereby secure the maximum 
amount of protection. The advice here given is 
based on long patent-law experience. 








HE connection between patents and manu- 
facturers is a close and an intimate one. 
There is hardly a manufacturing industry 
in the country that is not in some manner 
concerned with a patent, either being 
based upon and operating under one, or 
having ownership or license covering some 
particular device, structure or specialty. 

A patent is granted for a period of 17 years, and there 
are about 75,000 applications filed annually, of which 
number in the neighborhood of 40,000 pass to final 
issue and assume the form of patents. The remaining 
applications die a natural death, either for lack of prose- 
cution, formal abandonment or on final rejection by the 
Examining Corps of the Patent Office for lack of 
patentability. 

It is a difficult proposition to estimate the number of 
actions at law which are brought for alleged infringe- 
nient of patents; but the number is large, and the per- 
centage of patents sustained as valid is relatively small. 
Taking into consideration suits that are dismissed for 
lack of infringement, the number of patents that pass 
final muster in the courts is about 20 per cent. of the 
number litigated. 








PATENT CLAIMS 


JHE claims of a patent are its fundamental 
and governing feature, and too much care 
cannot be exercised in their drafting. The 
average inventor is under the impres- 
sion that the greater the number of ele- 
mai ments contained in a claim the greater 
= the protection; that is to say, if every 
part going to make up a complete mechanism, device or 
structure is mentioned, then the patent is strong and 
affords complete protection, while the reverse is the 
fact. The law is that if one element of a claim is 
omitted the patent is not infringed. It is therefore ob- 
vious that a claim containing anywhere from six to a 
dozen elements is more easily evaded than one contain- 
ing three or four elements. Of these latter or short 











claims, it is possible to draw a series covering different 
parts of the mechanism, device or structure, while the 
omnibus claim or claims of many elements or parts is 
supposed to cover the latter in its entirety; and so it 
does, but if granted and it assumes the form of a patent, 
it is not worth the expenditure of money required in 
its procurement, as it is comparatively easy for a skilled 
nechanic to omit one or more elements of a claim or 
so to alter or change these elements that the same result 
is obtained and thus infringement avoided. 

The claims to which particular reference is made are 
those applied to a mechanical construction, structure 
or device of any character. There are other forms of 
claims to which the rules heretofore given apply with 
equal force. 


PROCESS AND METHOD PATENTS 





LAIMS for a process, as in the production 
of chemicals or, say, bessemer steel as 
examples, maybe drawn to cover each step 
of the process contributing toward the 
final accomplishment or result. Every 
claim should be so drawn that it will cover 
some one part of the process which is es- 
sential to its completion. In this manner the process as 
a whole is completely protected; and if the process be 
new, the patent is valid and strong. 

A method patent is designed to cover the different op- 
erations leading to the production of a finished mechani- 
cal article or device, as, for instance, in the manufacture 
of railroad rails numerous operations are necessary 
before the finished product is at hand. These different 
operations may be protected, but each operation or step 
should be complete in itself and tending directly toward 
the end in view. 

The product of a process may be patented if new. In 
many instances the product per se is old, while the 
means employed to produce it are new and therefore 
patentable. This also applies with relation to a method 
patent. Take, for instance, the manufacture of steel 
rails; the rail turned out as the result of the method 
may be exactly the same as those produced by other 
methods, and in this case no patentability would lie; 
but should the rail possess some feature of advantage 
over others, then it, like the method, would be patentable. 

If a manufacturer, or for that matter anyone, intends 
becoming interested in an invention, it is absolutely 
necessary for the protection and safeguarding of his 
investment that a thoroughly competent patent attorney 
be engaged in order that the specification and claims 




















AMERICAN 


622 
be drawn, not only in preper legal form, but in a manner 
to secure the protection to which the invention is en- 
titled. 

GRANT 


WHAT THE EXAMINERS 





| ; HE examiners in the Patent Office seldom 
grant everything asked for; and if the 
application goes through the office un- 


scathed, it is safe to assume that all that 
might have been obtained was not asked 
for. The an application 
'for patent extends not only through the 
patents of this country, to which the invention pertains, 
but also among the patents of foreign countries; and it 


not 


examination of 








application emer res 


and 


nfrequently happens that the 
the fray tattered and torn 
slight resemblance to its original self. 


from bearing but a 
However, wh 
has been allowed may be of great value as protection 
and the means of preventing the unscrupulous from in- 
vading the rights of the patentee. 

Before purchasing a patent, a shop-right license to 
manufacture under a patent or assuming the payment 
of royalties, it is essential that what is known 
validity search be instituted. This search is for the 
purpose of determining whether or not the claims of 
the patent would probably hold if suit for infringement 
were brought under it. The search is also for the pur 
pose of determining the scope of the claims, and whether 


as a 


or not too much has been granted. 


SEARCHING FOR THE VALIDITY 
7 [LE validity search should comprehend a re- 





view, not only of previously granted pat- 
ents to which the invention pertains, il 
also those of any class analogous thereto, 
and should also include foreign patents and 
such publications as might possibly disclose 
‘the invention in its entirety or in part. 
This is just as necessary and essential as having the 
title to a piece of property searched before purchasing, 
and the attorney employed should possess a high degree 
of ability. 

The writer has known of numerous companies pre- 
dicated upon absolutely worthless patents. Owing to the 
fact that the purchaser did not possess even rudimentary 
knowledge of what a patent is or should be, large sums of 
money have been paid for patents the subject matter of 
which was absolutely open and free to the public; but 
the impress of the Patent Office seal was there, and this 


YY 


apparently was the magnet which separated the pur- 











chaser from his money. 

In one instance with which the writer is thorough]; 
familiar, a company was formed with $1,000,000 capital, 
The basis of 


and no examination 


of which fully $500,000 was paid in cash. 
this organization was two patents, 
was made to ascertain their validity or comprehensive- 
ness. As a matter of fact, while the claims might have 
been valid and so held by the courts in litigation, they 
were so narrowly drawn and loosely put together that 
their evasion was a comparatively easy matter. 

Upon a supposed infringer appearing in the market, 
eminent patent counsel was consulted, with the result 
that the company was informed that its property, so far 
as patent protection was concerned, was worthless; and 


yet this same property formed the base for the large 


investment mentioned 
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A suit was determined upon, however, as a means of 
intimidating intending purchasers of the alleged in- 
fringer’s product and of hampering the marketing there- 
of. In instances where required, an indemnifying bond 
was given and a sale consummated. 

After the taking of voluminous testimony and the ex- 
pend:ture of about $50,000 in the prosecution of the 
suit by the complainant, the case came to trial and was 
promptly thrown out of court, on the ground that the 
were narrow and limited not to in- 
fringed. Validity in this case was not considered. An 
appeal was taken, and the same result followed. 


claims so as be 


BUYING A WORTHLESS PATENT 
N ANOTHER instance a company owning 
a) | an absolutely worthless patent, but which 
had been fairly successful in the introduc- 
| tion of the article, was approached and 
wi i Ree the sale of the patent suggested. A price 
| B) of $15,000 was agreed upon, and the money 
Par 4 was immediately paid. There was no in- 
vestigation as to validity or scope, or even whether title 
to the property was with the vendors. The purchasers 
had bought something worth its weight in waste paper. 
Had competent patent counsel consulted and a 
search instituted, this considerable sum of money would 











been 


have been saved. 

There are a number of similar instances within the 
writer’s recollection of the purchase of worthless patents. 
Probably one of the most hotly, if not the most hotly, 
contested cases of patent litigation in this or any other 
country was that over the Bell patent on the telephone. 
Hundreds of thousands of dollars were spent in its 
prosecution and defense, and even the aid of the Govern- 
ment was invoked to procure its annulment; but all 
efforts were without avail. The patent was sustained, 
and Bell was victorious at all points. The reasons are: 
Bell’s invention was new and meritorious, and he had 
the acumen to engage thoroughly competent patent 
counsel who drafted and succeeded in having granted a 
patent that was impregnable. Had the drawing of the 
specification and claims for the Bell application been 
intrusted to someone not well versed and skilled in 
the art, the result would probably have been the se- 
curing of something having no protective value. 

If an invention possesses merit and is worthy of pro- 
tection, give it all that protection which money will pur- 
chase for it in the way of competent service. 


VALUE OF THE AVERAGE PATENT 

re] GREAT many investors in patent property 
are under the impression that its posses- 
sion spells fortune, but this is nqt a fact. 
There are today in force probably 600,000 
patents, and of this very large number 
very few have brought the inventor any 
return whatever. In instances the 
patent is without any commercial value; and as a matter 
thousands of patents have granted on 
washing machines, rail fences and car couplers. 





most 





of fact, been 


churns, 
In most cases the alleged inventions are freaks, but the 
inventor can never be persuaded of this fact and sees 
only fortune before him. Patents having considerable 
merit are permitted to lie dormant, due to lack of push 
inventor or his inability to secure 


on the part of the 
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capital. Even with inventions of the most meritor:ous 
character this statement holds good, and it is safe to as- 
sume that not more than 10 per cent. of patents granted 
prove remunerative. 

The percentage of failures to successes in new busi- 
ness enterprises is very great, and just as much hard 
work must be displayed in pushing a patented article 
as in making a success of any business venture. The 
patent, as a matter of fact, is of absolutely no value as 
a money producer. What it is supposed to cover may be 
ingenious, and it may be what the public wants, but it is 
a case of push, push, and then some more good strong 
pushes to land at the desired goal. 

If your business proves successful and you are for- 
tunate enough to possess a patent having good strong 
claims, your fortune is without doubt; but woe to the 
owner of weak patent property, which is supposed to 
protect a really valuable invention. Imitators will 
spring up like mushrooms, and the proud possessor of 
the blue will find himself left in 
the lurch. 

Therefore, again the advice, secure the best 


red seal and ribbon 
patent 


counsel obtainable. 


Drill-Centering Device for V-Blocks 
By HARRY P. SIMMONS 


To make a quick and accurate job of drilling holes in 
small round stock such as may be required in the gen 
eral work of the toolroom is not always an easy task. 
No matter how carefully the job may be laid off or how 
warliy the drill may be coaxed to straddle the curved 
surface, the resulting hole is never a safe bet. The de- 
vice iliustrated by the accompanying sketches stops the 
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WITH BUSHING HOLDER 
DEVICE 


BLOCK 


CENTERING 


FIGS. 1 TO 4 \ 


reality 


uncertainty and saves much time besides. In 
the 


it is an attachment for a V-block about the size of 
ordinary toolmakers’ block sold by the Starrett and 
Brown & Sharpe companies. The size described here 
was designed for the kit of the workman at the bench, 
but the field of usefulness could 
Made up on a little larger scale, it would be handy as a 
general toolroom fixture. 

Fig. 1 is an isometric projection of the tool ready for 
use except for the clamp. Fig. the 
holder, which slides up and down between the parallel 


enlarged 


sasily be 


> 


2 shows bushing 
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ways shown in Fig. 3. This piece is fastened to the V- 
block by screws and dowel pins. The hole in the bush- 
ing holder is central with the bottom of the V. The 
three pieces shown are made of machine steel, case- 
hardened, and the hole for the bushing is lapped. The 
capacity is for stock from ,', to 1} in., and for holes 
from ,|, to | in. The outside diameter of the bushings 
is { in. They are a slip fit in the holder and are pre- 
from turning by a 


vented tightened 
against a small flat, ground on the side. 


The holder is a 
close sliding fit between the ways and is clamped at any 
height by the thumb-screw at the back. 

‘ter the piece to be drilled is clamped down in the 
Fig. 1, a bushing of the 
desired is placed in the holder, which is then adjusted 


small setscrew 


¥y, aS 18 $1ze 


illustrated in 


on the ways so as to bring the lower end of the bushing 
close to the work, thus dispensing with laying off or 
using care in centering. In slotting small cutter bars, 
for example, it is required that the bulk of stock be re 
moved by drilling to leave the slots in shape for finish 
ing with an end mill or the more primitive way—filing 
First, mark the center of the radius at one end of the 
slot and the piece in Then with the 
V-block in place on the drill table or other flat plate, 
fasten similar device on the free end of 
the work being drilled, so that the tail 
the plate. This will keep the row of holes in line, and 
they can be so far overlapped that very little stock will 


clan p position. 
a lathe dog or 


rests against 


be left, thus making a quick job in the finishing. 

In connection with the slot drilling, it will be wel’ t 
mention the sliding center point, which is placed at the 
bottom of the V, 
This center, having an angle somewhat sharper than a 
drill, is a that it may be 
removed after the work is located and clamped in posi- 
tion. If a hole must 
with other parts, it can be marked and punched an 
this center point be brought up in the punch mark to 
locate it. 
ever, is to locate holes diametrically opposice in tubing 
the 


. + . . . . 
in the center line of the drill bushing 


close sliding fit so easily 


be accurate in distance or angk 


1 


The main use for the centering point, how 


or other work, as shown in cross-section sketcl 


Fig. 4. In drilling small holes through work of com 
paratively large diameter where the stock is tough, it is 
better to drill halfway through, then turn the pie 


halfway over, locate it and finish from the opposite side 


Bending Tubing 
W. 


By GEORGE DOVER 


On page 121, F. B. Terry asks how to do a pipe-bend 


ing b. I should do it in the following manner: 
Take two wheels end turn a semicircular groove 
equal to one-half the diameter of the tube, the wheel 


as far as the fixed center is concerned 
to be fitted to the 
A wheel of the 
ykked to the 
When 


a hole is described 


to be stationary 


and revolve on a stud. The wheel is 


contour of the inside bend of the tube 


same diameter and construction should be 


ng. 


first wheel mentioned, their flanges contact 
this is done, it will be observed that 
having the same diameter as the outside of the tube. 
Then with a lever connected to the end of the yoke, 
the outer wheel will swing on a radius prescribed b 
ith the lever 


1 
} 


the greater circumference of the bend. W 
it one-half a revolution and you will wipe the 


swing 


tube into the central wheel and accomplish your end. 
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Mare Island Navy Yard 


SPECIAL CORRESPONDENCE 


HE shipsmith shop at Mare Island navy yard is 
illustrated by Fig. 1, which is a view looking 
south and showing the interior of the west wing 
of the department. Along the center of the wing will 
be noticed the heavy steam hammers for big forging 
operations, and at the sides the forges and furnaces, 





The arrangement of jib cranes for handling material 
and work is alsqg distinctly brought out in the 
illustration. 

In Fig. 2 is shown an interior view of the shipfitters’ 
shop. Among other features of interest are some of 
the punches and shears in the equipment for working 
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FIG. 2 EQUIPMENT IN THE SHIPFITTERS’ SHOP, 


SHOWING A NUMBER OF PUNCHES AND SHEARS 
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FIG. 3. SHEET-METAL SHOP, 


CONTAINING 


A LARGE VAR 


IETY OF MACHINES 








plates, angles, etc. Over- 
head will be seen a very 
complete installation of 
trolley rails, longitudinal, 
crosswise and curving, for 
facilitating the shifting of 
jobs of all kinds in and out 
of the tools and about the 











in Fig. 3. An interesting 
foundry illustration is pre- 
|} sented in Fig. 4, which 
shows a loam mold and core 
for the casing of 
turbine engine. The method 
of supporting the core and 
of slinging the mold pre- 


a big 














shop. The _sheet-metal paratory to setting in posi- 
shop, where rolls, punches, tion is brought out clearly. 
shears, benders, formers, This view is taken in foun- 
etc., are used for working dry No. 1, which is devoted 
up a variety of articles exclusively to  gray-iron 
from sheet stock, is shown EMERGENCY HOSPITAL work. The No. 2 foundry 
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POURING STEEL CASTINGS NOTE 


THE METHOD OF 


HANDLING THE METAL 
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is for steel and brass castings, and a view showing the 
actual pouring of a steel casting in the latter foundry is 
reproduced in Fig. 5, where the process of handling the 
metal over the flasks is the principal feature of the en- 
graving. 

In building ships the lines of the vessel under con- 
struction must first be laid down, and templets must 
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The joiners’ shop is seen in Fig. 7. This department 
is equipped with a complete line of woodworking appa- 
ratus for the production of patterns, cases, furniture 
and an almost endless list of wooden articles. 

An illustration of different is 


somewhat character 


Fig. 8, which shows the machine in the rigging loft for 
serving wire rope. 


In appearance this machine is like 



































FIG. 6 MOLD LOFT FOR LAYING OUT WORK 
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RELIMINARY TO CONSTRUCTION OF 


VESSELS 
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be made before actual construction begins 
the mold loft, showing full-size templets b 
is given in Fig. 


FIG. 8 MACHINE FOR SERVING WIRE ROI 


A view in 
ing laid out, 


6. It represents only a portion of the 


long loft floor where many men are kept at work on 
this preliminary operation that prepares the templets 
to which the ship plates and other members will be 
shaped in the metalworking shops. 


EK 


IN A RAPID AND EFFICIENT MANNER 


a lathe with long bed and suitable spindle and chuck 


J 


ittachments for securing the eye ends of the work. The 
yrocess of serving consists in winding the rope from 
nd to end so that it is covered completely by the strand 


that is wound tight about its surface. 


] 


aunches. 


number of boats and 
These are built in the shop illustrated by 


Every ship carries of course a 
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THE JOINERS’ SHOP 





G THE MAIN PART OF 























FIG. 9 PART OF BOAT BUILDERS’ SHOP WHERE THE SHIPS’ BOATS ARE MADE 





























FIG. 11 APPRENTICE SCHOOL DURING A SESSION OF A CLASS 
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Figs. 9 and 10. In the first of these views several boats 
are seen in various stages of construction—some just 
started, others nearly completed. A number of boats 
all approaching a finished stage and about ready to leave 
the shop are shown in Fig. 10. 

An apprentice school is maintained at the yard, and 
a view of this school with a class in session is given in 





























FIG. 4. MOLD AND CORE FOR TURBINE CASING 


Fig. 11. Besides the thorough schooling that the ap- 
prentice boys receive here, they are given systematic 
and progressive work in the shop departments, in the 
shipfitters’ shops, in the iron and steel foundries, in the 
sheet-metal shop (where they make metal furniture and 
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partment are naturally given every opportunity to bene- 
fit by the experience and observation possible on an 
unusually interesting class of operations. 

The final view in this series, Fig. 12, illustrates the 
yard dispensary and emergency hospital. While every 
modern safeguard is adopted for the prevention of acci- 
dents, mishaps will occur at times; and in recognition 
of this fact the yard maintains the emergency hospital 
and dispensary for the protection of the emplcyees. In 
this connection it should be stated that there is also 
an act in effect under which workmen are compensated 
for all loss of time incurred as a result of injuries. 


Forging High-Speed Steel 
By F. GARBUTT 


On page 871, Vol. 46, J. A. Raught complains of 
trouble with high-speed steel breaking off and showing 
a coarse grain after being drawn down under the 
steam hammer. Such trouble invariably arises either 
through the steel having been worked at too low a 
heat or not having been properly annealed after draw- 
ing down. 

It is essential in the working of high-speed steel 
to get it to as high a heat as that particular brand 
will stand. Work it until it attains a bright red, 
then reheat. Never work it below a bright red. 

If the steel to be drawn down is in long lengths, 
take a long heat; but never work it the full extent 
of the heat. Always leave a margin of at least 3 in. 
that is not touched by the hammer faces—that is, 
if the heat is 12 in. long, never work more than 9 in., 
as the last 3 in. is not quite as hot. 

If short pieces, bar ends, etc., are being drawn down, 
it is possible to heat the pieces uniformly throughout. 























FIG. 10 BOAT BUILDERS’ 


a varied line of apparatus), in the mold loft and so on. 
It may be stated in reference to this loft that the per- 
sonnel is recruited from the best men of the shipfitters’, 
joiners’ and shipwright shops in addition to picked 
loftsmen themselves. Apprentices assigned to this de- 


SHOP SHOWING 


WORK NEARING COMPLETION 


After all the pieces have been drawn to size, place 
them in a casehardening box, cover with bone or leather 
that has been repeatedly through the casehardening 
furnace, seal with fireclay, place in a cold or moderately 
heated furnace, damper the fire and leave to cool off. 
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Possibilities of Rapid Growth in 
Airplane Work 


By FRED H. COLVIN 





truck and wheeled to the wing assembly department. 
Here the frames are assembled and carefully finished, 
and the wing, or panel, is then ready for covering. The 
covers are made up to pattern, slipped over the wing 
frame and sewed in place. No tacking is used except 
as a temporary fastening while the cover is being 
sewed on the frame. It is then ready for the coat of 
“dope,” which shrinks the cloth taut on the frames and 
also makes it waterproof. 

Ailerons, rudders, elevating planes and stabilizing 
ITH all parts standardized, it would be possible planes all go through the same process, except that 
to turn out airplanes in much the same way some of these have frames made entirely of metal, while 
as the modern automobile factories turn out e—— £. < Benaling Allowance on IS° Bend 

their standard product, except that in this instance the R= Radius of Bend 

quantity is not sufficient to allow of special machinery or =— : mn “4 
of machinery of any kind for some of the more com- 
plicated metal shapes. These must be constructed é 
more or less by hand, with the aid of forms, filing jigs R=R+S 
and bending fixtures, and in some cases the old art of p-SI4IxR 

forming sheet metal with the mallet is called into play ar Bendir 

4 . Pct A 


SYNOPSIS The article shows what can be 
done in getting production from a new plant 
when parts are standardized and the work put 
through in a systematic manner. It is particu- 
larly encouraging in view of the task which is be- 
fore us—that of building airplanes in larger 
quantities than have ever been built before. 











on the special shapes required. An example of this . LS 

kind of work is the upper part of the hood, or casing, ’ 190°=62 

which fits over the engine, the sides of this hood being ; , 

formed in graceful curves to accommodate some of the 

valve mechanism and other parts at the top of the en- ee ' 

gine. This forming is done quite easily with the RENING ALLOWANCES POR SHEE aad 

sheet aluminum used, the sheet being clamped over a 

form and drawn to the desired form with a round- others are made of combinations of wood and metal. 

faced mallet. In a similar manner the gasoline pocket The method of covering is the same in both cases, 

in the under sheet of the hood is drawn up quickly and however, except that no temporary tacking is possible 

in perfect contour, to insure that all the surplus gaso- on the all-metal frames. Then the wings and other 

line drains away and does not accumulate and possibly parts are ready for assembling into their respective 

cause trouble. units and for final assembly on the completed machine. 
The fuselage is built up in the regular way except The wings are tied together with guy wires of sub- 

that special fittings have been devised for the turn-_ stantial size, these being of wire cable with thimbles 

buckle connections at each fuselage strut. Ash is used spliced into the ends for fastening into the various 





TABLE I. BENDING ALLOWANCE FOR SHEET METAI 


Thickness 20, 22 B.W.G dy Aver. T=0.03142 Ii8 BW.G. & Aver. T=0.0479 16 B.W.G & Aver. T=0. 6637 
Degrees 15 30 45 60 75 90 15 30 45 60 75 90 15 30 45 60 75 90 
Radius 

a 0.0115 0.023 0.0345 0.046 0.0575 0.069 0.0132 0 0264 0.0396 0.0528 0.066 0.0792 0 0149 0.0299 0 0449 0 0599 0 0749 0 0899 
is 0 0196 0 0392 0 0588 0.0784 0.098 0.1176 0.0214 0 0428 0 0642 0.0856 0.107 0. 1284 0. 0231 0 0463 0.0694 0. 0926 0.1157 0. 1389 
3 0.028 0.056 0.084 0.112 0.140 0.168 0 0295 0.059 0.0885 0.118 0 1475 0 177 0 0313 0 0627 0.0941 0.1255 0 1569 0 1882 
i 0.036 0.072 0.108 0.144 0.180 0.216 0. 0377 0.0754 0.1131 0.1508 0 1885 0 2262 0.0395 0.079 0.1185 0.158 0.1975 0 237 
4s 0.0524 0.1048 0.1572 0.2096 0.262 0.314 0 0541 0 1082 0.1623 0 2164 0 2705 0 3246 0.0559 0.1118 0.1676 0. 2236 0.2795 0.3353 

Thickness 12 BW.G. ¥% ry Aver. T=0.1009 1 T=0.125 5 r=C 1875 
Degrees 15 30 45 60 75 90 15 30 45 60 75 90 15 30 45 60 75 0 
Radius 

4 0 0187 0.0374 0 0562 0 0749 0.0937 0.1124 0.0213 0 0425 0 0637 0 085 0. 1063 0 1275 0 0278 0 0556 0. 0834 0.1112 0.139 O 1668 
iy 0 0269 0.0538 0. 0807 0.1076 0.1345 0 1614 0 0294 0.0589 0 0883 0.1178 0 1472 0.1767 0 036 0072 0.108 0.144 6 180 O 216 
* 0.0351 0.0702 0.1053 0.1404 0.1755 0.2106 0 0376 0.0752 0.1128 0.1504 0.188 0 2256 0 0441 0 0883 0 1324 0.1766 0. 2208 0 264 
i 0. 0433 0. 0866 0.1299 0.1732 0.2165 0. 2598 0 0458 0.0916 0.1374 0.1832 0.229 0 2748 0.0523 0.1047 0.1570 0. 2094 0.2617 0 3141 
rs 0.0596 0.1192 0.1788 0.2384 0. 2980 0. 3576 0.062! 0.1243 0.1864 0 2486 0.3107 0 3729 0.0687 0. 1374 0 2061 0.2748 0 3435 0 4122 


for the longerons and spruce for the struts, as is com- fittings and to the turnbuckles, by which they are 
mon practice. The engine mounting is of laminated kept taut. The splicing of these wire cables around the 
wood, with two strips of spruce in the center and a_ thimbles revives an art which formerly belonged to the 
strip of ash top and bottom. Special mountings are seafaring man. It results in a most substantial fast- 
provided for the tail skids which allow great latitude of ening, and safety is the chief requirement in an air- 
movement with a minimum of breakage. plane. This splicing is now done very deftly and rapidly 
Wing frames are standardized, each piece being made by women as well as by men, which is hardly in keeping 
to drawing and the pieces made up for stock. These with nautical lore. 
are then taken from the stockroom in sufficient quantity The prime essential in airplane building is careful 
to build one or more wings, which are loaded on a_ work at every turn, and this is impressed on the workers 


a 
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by frequent signs which read, “A Hidden Defect May 
Cause the Death of a Man.” All material is carefully 
tested, steels are broken to test strength and toughness, 
wood is tested both in the solid and when glued up, and 
the greatest care possible is taken to avoid error. 

Wood to be glued is heated in special ovens before 
the glue is applied, so that the latter may keep hot and 


TABLE II DRILL SIZES 
Taper Pins 
Diameter 
Pin End of Fractional Drill Decimal Fractional 
Size Reamer Size Size Size Size 
00000 0 078 & No. 46 0 081 & 
0000 0 091 4 No. 42 0 0935 3; 
000 0 108 “a No. 34 0.1110 ei 
00 0 125 i No. 3 0 1285 i 
0 0 134 & No. 28 0 1405 & 
| 0 145 é No. 25 0 1495 $5 
2 0 161 , No. 19 0 166 # 
3 0 182 2 N 13 0. 185 1c 
4 0 205 3 No. 3 0 213 a 
5 0 239 is D 1 0 246 i 
6 0 270 3 0 250 
7 0 328 Pt } 0 277 , 
8 0. 395 Fe Q 0 332 ai 
9 0 479 a 0 404 $3 
10 0.578 a3 0 406 
i} 0 484 i 
+ 0 59375 \§ 
( t ind ¢ Pu 
I ly i Fra al DD Deci i Fra ial 
> iz wiz | Siz Siz 
0 0625 , N 2 0 0635 
0 09375 3 N 4} 0 0% : 
0 125 No. 30 0 1285 
0 15625 No. 21 0 1590 
0 1875 2 No. 12 0 189 
0 21875 ‘3 No. 2 0 221 ; 
0 0 2 F « } 0 257 ; 
0 R125 / 0 250 
0 3125 5 ) 0 
0 375 ’ ) 28 
0 4375 1's 0 5, ) le ' 
e.2 
\ 0 34 


clamped in the 
a uniform tem- 
so as to secure 


liquid until the parts can be properly 
gluing press. The glue itself is kept at 


perature and is made up fresh each day 


the best possible results and to avoid the danger of 
rABLE Ill DRILL SIZES FOR WOOD SCREWS, MACHINI 
SCREWS AND BOLTS 
Screw or Decimal Fractional Drill Decimal Fractional 

Bolt Siz Siz Siz Su Siz Size 
N 0 0 060 ; N 92 0 0635 iy 
No. | 0 073 & No. 48 0 076 & 
No. 2 0 086 ., No. 43 0 089 4 
N 3 0 099 a, N 35 0 1100 as 
No. 4 0.112 si Ne 2 0 116 ei 
N 4 0 125 i No. 30 0 1285 i 
No. 6 0 138 é No. 28 0. 1405 PA 
No. 7 0. 151 5 No. 23 0.154 ey 
\ ~ 0 164 i} No. 19 0 166 8 
9 0 177 Yi} No. 15 0 180 ey 
No. 10 0 190 a No. 10 0 1935 3 
0 250 ; F or } 0 257 i 

0 3125 is 0 250 
. 0 379 : O or ¥ 0 316. is 

13 0 4375 ts 0. 3125 
4 0.5 ; V or ? 0 377 i 

0 375 
A 0 4375 ts 
05 ; 


aminations or glued joints becoming loose through in- 
ferior glue or improper working conditions. 

Another example of the care taken is shown in the ac- 
companying table of allowable bends for sheet steel. 
The data were carefully worked out from actual tests so 
as to avoid fractures when bends are necessary, as they 
are in many cases. The other tables are also the result 
of study on the part of the company’s engineers. 


From Jack to Bill—Correspondence 


Courses and Inspectors 


Dear Bill—Thare was a geezur in the shop yistiddy 
sellin corsponduns coarses. You pays so mutch a munth 
and thay sends you lesons awl about awl kinds of wurk, 
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it must be fine for lurners but not yuseful to skild 
mecanniks like I bee. I wish thare was corsponduns 
coarses for boses, for thay shure needs em Bill. Thay 
dont seam to no nothin but ownly jorin and cusin. The 
inspekter hear he sees Ime a real mecannik so he ast 
me to hellp him for he sez hes rushed awl the time. 
He givs me a too and three sixteen plugg and says 
put it throo them hoals. It went eezy in moast but in 
one it jusst woodent so I trys to maik it with a hamer 
but the moar I hamrd the wurs it stuk so I went to 
mawl it bak with the peane and the handl come out 
busted the handl of the plugg I meen, Bill. How cood 
I no it was jusst a cast iurn handl with a ring of 
steal onto the end, and the bos he jord. 

I havent toald you Bill but Ime alurnin on a boarin 
mil but not so boarin yet oanly ternin like on a laith. 
I gut on fine and the bos he says youve struk your gate 
at last, too hunderd peaces maid and awl O Kay and 
I fellt good and thort Ide of found a bos with sum 
sents. Then thay brort me a lot of castins for coan- 
shaiped cluches and one finnished for a paturn for me 
to go buy Bill and the bos he sais maik em like that 
and I dident want to ast no one how to sett the hed 
rite for the taypur and git toald moar about taypur 
oil and eels hine leggs, so I puts the paturn on fhe mil 
and gits up on a boks and skwints a long the slidin part 
of the hed sitein to git it tipd rite for the coan. Then 























SINT THARE No LIMMIT TO THE TIRRANY 


Rosse s?- 





i 
OF THE PLEWTOCRATTIC 








I done ten or levven coans and then trys the gaij and 
it dident just fit. I think the oald mil is on the hogg. 
So I rapd the hed oaver a little and done em oaver 
and they lookd fine oanly but sum loos in the gaij and 
the bos he cusd. Then he had a geezur no real mecan- 
nik Bill but a boarin speshlist you no, sett the hedd and 
I done a hundred and the inspekter he sed thay hadent 
any but foar of em but oanly thurty thousands shaik 
in the gaij but I no he lyes for it want moar than 
a thurty seccund and I dont no how menny thurty sec- 
cunds is in a thousands but I lookd on my mike and 
the thousands marks are so fur apart I gess a 
thousands is the saim as a sixteen isnt it Bill? But the 
inspekter yuses wat he cawls a vurnyur calliper and 
mezhers thousands with it and the marks aint nowhere 
neer the saim fur apart thay are on the mikes. Witch 
is rite, Bill, and how menny thousands is thare in a 
inch. 

Tomorrer Ime to boar and tern at the saim time 
on the boarin mil and thay are rigin it up to cutt a 











October 11, 1917 


left handed thred but I dont see how for I no a jobb 
has to run bakwuds for a lefthanded thred and the 
mil hasent no bakin belt. Ive gut moast awl kinds 
of speshlizin lurnt now Bill and wil soon be reddy for 
that 5 doler jobb in Misshergun. Wel Bill that corspond- 
uns guy he talked a lot about how mutch a man cood 
lurn by studdyin in room of goin to shoze, but Ime 
goin to a moovy now to see wat the red avenjer did 
affter he had fell oaver the clift so no moar from 
JACK. 

PS—Bill thay tels me that in that Misshergun shop 
thay has showr baths and maiks evry man yuse em 
evry day. Do you bleev it Bill and aint thare no limmit 
to the tirrany of the plewtocrattic boses and wood you 
advize me to go to that shop and be treeted like that 
but 5$ a day does look good Bill tho I hait to hee a 
down trodn slaiv. 


Installing Overhead Apparatus Reduces 
Overhead Expense 


The small machine-manufacturing plant must 
considerable ingenuity to secure the advantages that 
come to the large shop through quantity manufacture, 
without incurring too heavy charges. It is a compara- 
tively simple matter in the large shop with a great 
volume of standardized work to arrange machine equip- 


use 





HANDLING WORK BETWEEN OPERATIONS IN 
ment so that pieces proceed from operation to operation 
with the least amount of handling and expense. 

The illustration accompanying this article comes from 
the Asa S. Cook Co.’s shop at Hartford, Conn., where 
wood-screw machinery is built and where the parts 
are processed in quantities, notwithstanding that less 
than one hundred men are employed. 

This photograph shows an arrangement of millers 
by which the central swinging jib crane A permits the 
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handling of work from one machine to another, all 
three millers B, C and D taking care of individual 
operations. One man operates these three machines, 
on which the tool and fixture set-up is permanent. 
Another feature worthy of note in this illustration 
is the arrangement of overhead beams shown at E, 
which allows great flexibility in arranging counter- 
shafts. These beams consist of two angle irons mounted 
back to back, with a space between them to receive 
bolts and cast-iron spacing blocks riveted in at intervals. 


The Foreman of the Future 
By ENTROPY 

The kind of men, to say nothing of women, who are 
available now to man our shops is so different from 
those of a few years ago that foremen find themselves 
at a loss to know how to handle the new situation. 

It seems only yesterday when, if a foreman took ex- 
ception to the way an employee wore his hair, he could 
fire him out of hand and with no compunction whatever, 
knowing that he could replace the workman without any 
difficulty whatever. 

Now he knows that every man lost is likely to be re- 
placed by poorer material rather than by better. All 
the effort that is being put into proper training and 
holding men means that those who are leaving one shop 

. for another are likely to be more or 
We 
to a man who came to us from the 
Blank Machine Co.: “Yes, sir! Lots 
of good men come from there, and the 
better they are the sooner they come.” 
Blank Ma- 


less undesirable. used to 


Sa) 


Now we know that the 

chine Co. is keeping track of why its 
men leave, and we know that the 
chances are that its tailings are 


When a man left 
machine 


pretty poor stock. 
us to work in some other 
shop in town, we used to cuss the 
other fellow out as a thief; now 
when the same thing happens, we 
congratulate and wonder 
how the other fellow will feel when 
he finds how he has been stuck. 
Then again, the foreman of the fu- 
ture will have to get his ideas of 
pay all readjusted. No one 
can say within several dollars how 
much a man is worth unless he has 
figures of production to back it up. 
Once there was margin enough and 
wages were low enough so that the 
foreman’s guess was enough. 
Now it is a matter of the market rate 
and what a man produces. The da) 
of the big stick has gone. While it may be hidden 
behind the door, it is not so much in evidence. 
A man’s a man today, whether his skin is one shade or 
another; and the farther down the scale of efficiency 
he is, the stronger his hold on us. It almost seems as 
if the time is in sight when we will have to pay more 
to have the spittoons cleaned than we will for tool- 
making, on the score that the disagreeable job should 
be the highest paid. 


ourselves 





men’s 


good 
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The greatest jolt that is coming to foremen, however, 
is that they will no longer be “boss” in the literal mean- 
ing of the word. They will become diplomats. A diplo- 
mat is a man who leaves the big stick behind the door 
when he goes out after his man. If orders are right, 
then there is no reason why they should not be obeyed 
promptly and cheerfully, except that they are misun- 
derstood. If the orders are wrong, there is no espe- 
cially good reason why they should be carried out. It 
hurts a foreman’s pride terribly to have a workman tell 
him the truth about some of his blunders; but if he is 
sensitive about it, he should cut out the blunders. 
Definite instructions would reduce the internal fric- 
tion of many a shop so that one would think it ran on 
ball bearings. Oral instructions, hastily given, only to 
be denied in case of error, bring about a situation where 
someone has to leave, and it is usually the innocent 


party. 
3ACKING UP THE FOREMAN 


Backing up a foreman, right or wrong, is something 
that is fast passing. It is safer to be right than to 
back up a man who is wrong. The shop cannot afford 
to have it done, because the reputation that comes from 
this practice drives good men away. If every foreman 
could hear all that is said about him behind his back, 
he might be a great deal.more careful in his own speech. 
He could well imitate the men of large affairs and main- 
tain a press-clipping bureau, to give him all that is said 
about him, both for and against. 

In fact, a foreman is really a public character, within 
able to feel with dis- 
would certainly be 


a small range, and should be 
crimination the public pulse. It 
better for him to know openly what is now being said 
behind his back. There said, and he 
would better know how to conduct himself. The fore- 
man who is all suavity when the big boss is around 
and all snarls when his subordinates are on the carpet 
is losing out, because no one who knows his failings is 
in a position to tell him of them. It would be better 
for him if he could have the mirror held up before him 
in private; but it might give him a jolt that would 
make a lasting impression, if his men could do it for 
him with safety. It is, however, almost universally true 
that the man who catch his foreman with the 
goods and makes him come to time is forced out. The 
foreman’s power to assign distasteful jobs makes it pos- 
sible for him to make life anything but worth living 
for those whom he wishes to be rid of. This evil can 
only be met by making foremen bigger men. 


would be less 


does 


BiG MEN FOR FOREMEN 


This is really the keynote to the situation. Bigger 
men. That means bigger salaries, for the big man can 
name his own price within reasonable limits. It means 
that those who are now foremen can retain their jobs 
only if they can see their subordinates as fellow work- 
ers working with them for the company. It means 
It means putting the interest of the 
employer first and individual pride last. It means that 
each foreman must surround himself with men who 
will make up a balanced team. Most men who can get to 
the height of foremanship are more or less unbalanced, 
in the sense that they have abnormal ability in some 
direction and are not equally developed in others. They 


more self-control. 
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can preserve the balance only by employing men who 
have the qualities that they do not have. They may 
despise other men for having those same qualities; but 
they need them and they must put up with them, not 
merely because it is best for the organization, but 
because it is best for them in the long run. A man who 
thus supplements himself will ultimately, by association, 
absorb some of the qualities that he at first had little 
use for. Thus a man who is not systematic, who hates 
to plan out his work, should pick out a few good routine 
men for his organization, to keep him running in one 
track. He may hate them, but after a time he is bound 
to absorb some of their liking for their work, or at least 
to see its value. 


Cutter Grinding Gage 
BY MEYDRON DELMER 


Walter G. Groocock, on page 18, describes a method 
of correcting incorrectly formed cutters by altering the 
angle of the cutting face. The writer has known of this 
method being used by a manufacturer of formed tools 
to correct slight errors in gear hobs before shipping 
them to particular customers. While this method has 
its advantage if intelligently handled, it should in no 
wise be followed without due regard for the fact that 
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GAGE FOR CUTTER GRINDING 


very close measurements must be taken in order to im- 
prove on the results of the average formed cutters sold 
by reliable tool manufacturers. 

In the larger shops, where the sharpening of hobs 
and other formed tools is left to someone with little or 
no mechanical training, there is often much trouble 
caused by the unwitting changing of the angle of 
the cutting face. In order that this trouble may be 
avoided, the person sharpening formed cutters should 
be provided with a gage similar to the one herewith. 
The sketch shows a short plug turned to a sliding fit 
in the hole in the hob or cutter, with a strip of 4-in. 
thick steel securely fastened to the plug with one edge 
passing through the center of the -plug. In use, the 
plug is inserted in the hole in the cutter; by sighting 
across the edge of the blade that passes through the 
center of the plug and bringing the face of a tooth in 
line, it is readily seen whether or not the tooth face is 
radial. 
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Precision Drilling Machine 


By C. E. DAVIES 





SYNOPSIS — Construction details of a ma- 
chine that insures accurate drilling of holes in 
toolroom work are here given. With older meth- 
ods, it would require the labor of five men to 


equal the output of this precision drill. 





ERY accurate drilling or boring of holes by any 

of the common toolroom methods is an expensive 

operation. In a toolroom requiring large quanti- 
ties of precision drilling, the problem of getting ac- 
curate work promptly is acute. The toolroom of the 
Smith Premier Works is engaged principally in the 
making of punches and dies, drill jigs and assembling 
or milling fixtures for typewriter work. This product 
requires considerable precision drilling, and the problem 
of production in this class of work has been met by 
the construction of a special machine—the “precision 
drill,” the subject of this article. 


GENERAL DESCRIPTION 


In general, the precision drill is an extremely rigid 
drilling machine with a table that can be accurately 
located, and a “drill support” that can be brought down 
close to the work to prevent the drill from springing 
or crowding when at work. 

The precision drill resembles the miller in the ar- 
rangement of the table, which can be moved from side 
to side on the saddle. The latter rests on and is moved 
from front to back on the knee, which can be raised 
and lowered on the frame. Any movement of the table 
to the right or left, or of the saddle front or back, 
can be measured by scales mounted on the table and 
saddle, and corresponding verniers on the saddle and 
knee, which can be read in thousandths of an inch. 
The scale on the table may be seen in Fig. 1 and that 
on the saddle may be seen in Fig. 2. The table has a 
travel of 18 in., and the saddle has a travel of 10 in. 

The drill spindle is supported in two bearings on 
the spindle slide and is driven by a belt, from the 
cone at the back of the machine, running over idlers. 
The driving pulley is on a bushing, and the spindle 
moves vertically through the bushing, from which it 
is driven by a spline. The belt pull is transmitted to 
the frame by means of the bushing. Six speeds are 
obtained by means of the cone pulley and a double- 
throw clutch on the countershaft which connects to 
either of two countershaft belts moving at different 
speeds. 

OBJECT OF THE POWER FEED 

A power-feed mechanism is provided to lessen the 
danger of crowding the drill from its path and running 
in the holes. A shaft A, Fig. 1, is driven by a belt 
from the driving shaft. The shaft A may be connected 
to a wormshaft by any one of three sets of gears, 
determined by the location of a sliding key on the 
shaft A. The worm at the end of the wormshaft is 
in mesh with a large wormwheel, turning idly on a 
pinion shaft that engages a rack on the back of the 


spindle slide. The large handwheel on the left of the 
machine is in reality a nut which, when tightened, 
clamps the wormwheel against a collar on the pinion 
shaft. The wormshaft is always turning when the 
machine is in motion. The clamping of the wormwheel 
therefore connects the feed mechanism with the pinion 
shaft, and the spindle is moved vertically. A lever on 
the right of the machine, Fig. 2, acting through a 
pawl, is used for bringing the drill spindle to the work 
and raising it again. 

The important feature of difference between this 
machine and any other the drill support 
This device consists of a frame, slide, bushings and 


machine is 
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FIG. 1 PRECISION DRILLING 


clamp. The frame, as may be seen by consulting Figs. 
1 and 2, is fastened to the main frame of the machine 
and is so arranged that the slide may be telescoped 
into the frame or brought out and clamped securely in 
position with the center of the hole in the slide directly 
in line with the center line of the drill spindle. A 
set of hardened-steel bushings is provided varying in 
diameter of hole from No. 54 drill size to ? in. These 
bushings may be inserted in the hole in the slide and 
clamped in position by the setscrew on the outer end 
of the slide. The equipment necessary for the opera- 
tion of the precision drill consists of a complete set 
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of standard twist drills and rose reamers to corre- 
spond to the set of bushings. 

The main problems in the design of the precision 
drill were the necessity for rigid construction and the 
provision against excessive wear. Taking into con- 
sideration the fact that the largest hole to be drilled 
on this in., the lines of the frame, 
shown in give ample assurance of extreme 
Holes as large as 2 in. be bored in this 
machine by means of an eccentric boring tool. The 
advantage of this machine as a support at the point 
of the tool does not hold above in., however, as that 
is the size of the largest bushing. The stress on the 
machine when boring a 2-in. hole will not be greater 
than when drilling the j{-in. hole, if a reasonable feed 
is used for the boring. 
against by large bearing surfaces scraped all over and 
the use of quickly adjustable taper gibs in the slides. 

The effectiveness of operation of this machine de- 
pends entirely on the accuracy and care given to its 
construction. The machine in use at the Smith Premier 
Works was built in the shops. Two additional ma- 
chines were built at the same time for use in the other 
two factories of the Remington Typewriter Co. As a 
first step in the construction, the spindle slide and 
the knee slide on the frame were made exactly parallel. 
Then the knee and the drill spindle were placed in 
position, and the upper surface of the knee was scraped 
perpendicular to the drill spindle. This was accom- 
plished by placing a sweep in the chuck and locating 
four points on the knee which determined the plane 
perpendicular to the center line of the drill spindle. 
The surface of the knee was scraped to these four 
points. The upper surfaces of the saddle and table 
were scraped in the same manner to insure perpendicu- 
larity of the surfaces to the center line of the drill 


machine is as 
Fig. 1, 


rigidity. can 


Excessive wear is provided 


spindle. The slides on the knee and saddle were then 
scraped to provide for exact perpendicularity between 
the movement of the table and the movement of the 
slide. 


ACCURACY OF THE MACHINE 


To show how well this part was accomplished, two 
plates were clamped, one on top of the other, on the table, 
as shown in A, Fig. 3. A milling cutter was placed in the 
drill chuck; and by moving the table, the sides of the 
plates were milled in the direction B. Then by moving 
the saddle, the side in the direction C was cut. These two 
plates when opened out and placed on a surface plate, 
as at D, Fig. 3, pinched a sheet of paper, measuring 
0.001 in. in thickness, at all points along the edge C. 
An exaggerated condition of inaccuracy is illustrated at 
EY, Fig. 3. Any inaccuracy is shown twice its true size 
by this method, and therefore the uniform pinching of 
the paper along the edge C is proof of the accuracy of 
the machine. 

Great care was taken in the making of the set of 
bushings. Each bushing was lapped to exact size, in 
outside and inside diameter, so that they would fit in 
the lapped hole in the drill-support slide with a wring- 
ing fit and guide the drill or reamer without vibration. 


To show the accuracy of the entire machine, a }-in. 
hole was drilled and reamed at the intersection of the 
center lines of a plate { in. thick and 12 in. on each 
side. This hole was taken as the starting point, and 
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four i-in. holes were drilled in the same plate at the 
corners of a square 8 in. on a side and having the 
‘-in. hole as the center. Great care was taken in read- 
ing the scale and in moving the table, so that the 
personal element was reduced as low as possible. Then 
this plate was removed from the precision drill, and a 
second similar plate was placed on the machine. Five 
holes were made in this second plate to correspond 
to the holes in the first plate, but the order of drilling 
the holes was reversed in the drilling of the second 
plate. 

The two plates were then placed with the }-in. holes 
coinciding, and a 3-in. plug lapped a half-thousandth 

















FIG. 2 DRILL-SPINDLE CONTROL 


undersize was slipped through the two }-in. holes. After 
locating the two plates so that a three-eighths plug 
lapped a half-thousandth undersize would go through a 
‘-in. hole in both plates, it was possible to easily slip 
a second three-eighths plug, a half-thousandth under- 
size, through the other three holes in the two plates. 
It was also possible to superpose one plate over the 
other in any position and get the same indication of 
the exact coincidence of the holes. This test shows the 
extreme accuracy of the machine; and comparing the 
time of three hours to drill both plates with the time 
required to bore the plates as accurately with the button 
method, the economy of the precision drill is plainly and 
convincingly shown. 


THE OF PRECISION LAYOUTS 


The toolmaker in charge of this machine is assisted 
considerably on the job by the provision of a precision 
layout by the drafting room. The layout is made at 
the same time the tool is drawn up and gives, for 
the sake of clearness, merely the information needed 
Samples of these 


USE 


to perform the precision drilling. 
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layouts are shown in Figs. 4, 5 and 6. The toolmaker 











clamps the work to the table and brings the work 

under the spindle so that the latter is directly over 

i the zero point as 

rl indicated on the 

layout. The zero 

point may be scaled 

from the edge of 

the work, as is nec- 

essary in Figs. 4 

(A) and 5, or may be at 

c the corner of the 

Fae mie block, as in Fig. 6. 

a is Me When the drill 

~ spindle is over the 

‘( ie zero point as 

4_.<comemees _—$<$<$ shown by an in- 

oe) _ dicator in the 

chuck, the scales on 

oe the table and spin- 

“© dle are set very 

_™ carefully at zero. 

lef The holes on the 

‘Ge layout are all locat- 

LL —_—__ ee | ed in thousandths 

Surface Plate from the zero point 

(e) in two directions, 

FIG, 3. TEST MILLING DONE ON thus enabling the 
THE MACHINE 

toolmaker to com- 


plete the drilling without resetting the scales. The rest 
of the operation is simple, the toolmaker carefully mov- 
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enters the work. To change the drills, the drill is 
raised from the bushing, the slide unclamped and pushed 
back in the frame and the drill taken out. 

The use of the scales permits the exact location of 
the work in relation to the drill spindle regardless of 


— —— ———_ 7 
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FIG. 4. LAYOUT FOR BLANKING DIE 
any backlash or wear in the lead screws. The drill 


support, which insures the drilling of the hole in the 
exact spot desired, is used only until the drill is started 
in the work. Then it is moved back and the hole drilled. 
This is done to reduce the wear in the bushings. The 
reaming is done through the bushings. 

The precision drill has been used effectively in the 
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FIGS AND 6. EXAMPLES OF PRECISION-DRILLING LAYOUTS 
coordinates as given on the layout and then selecting the die blocks and the location of bushing holes in drill 
proper bushings, drill and reamer to complete the hole. jigs. It has also been of great assistance in the making 


Care is taken to have the work close to the drill-support 
slide so that the point of the drill is steadied as it 


up before regular 


of models, which are always made 
production is commenced. 
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In Fig. 4 is shown a good example of the layout for 
a blanking die to be used in a press with automatic 
feed. The exact location for the holes for piercing 
punches and leaders in the die block is thus quickly 
provided. The layout in Fig. 4 is shown with the axes 
at an angle of 10 deg. with the side of the die block. 
This does not lengthen the operation on the precision 
drill, as the stock can be clamped on a swivel table 
and turned to the required angle quickly. The work 
of preparing the layout, however, is considerably de- 
creased, as the axes are parallel to the center line of 
the part drawing and therefore the calculation of the 
coérdinates is simplified by merely having the block 
turned at the required angle. 

In Fig. 5 is shown an example of a die block with a 
large part of the stock removed on the precision drill. 
This die is subjected to severe service and therefore 
requires frequent replacement. Consequently, it was 
considered economical to provide a very complete pre- 
cision layout giving ordinates and drill sizes so that 
the finishing time for the die would be considerably 
reduced. The irregularity of form of this die would 
make a difficult job of the laying out for drilling by 
the diemaker in a drilling machine. The 
irregularity of form would also increase the probability 
of error and the consequent spoiling of the die by 
the diemaker. The precision drill, however, takes care 
of this job in a very simple fashion, and the work 
comes to the diemaker in a manner that requires the 


sensitive 


minimum of stock removal. 
ELIMINATES TEMPLET MAKING 


The use of the precision drill for Fig. 5 does away 
with the necessity for making accurate templets for 
laying out the curved edges of the die. 

The drill jig plate shown in Fig. 6 is an excellent 
The drilling of this 
hours. A 


example of this class of work. 
plate was actually accomplished in 12 
reasonable estimate of the time necessary to drill the 
35 holes by the method of buttoning in the lathe would 
be at least a week. 

The precision drill at the Smith Premier Works was 
put in commission in 1910 and has been in continuous 
use, requiring the services of one man cunstantly to 
turn out the work for the die and jig makers. A 
conservative estimate covering the condition at the 
Smith Premier Works is basis for the statement that 
the work done on the precision drill during the past 
year would require the labor of five men using old 
methods, and a capital investment in lathes and millers 
greater than the first cost of the precision drill. 


Efficient Herringbone Grate Patterns 
By M. E. 
As I have had considerable experience in making 
patterns for single- and double-angle herringbone grate 
bars for furnace and boiler fireboxes, also for catch- 
basin grates in various designs, my method may be an 
improvement on the one followed by many pattern- 
makers. 
Cutting and fitting—one at a time—the bars to the 
side frames is slow and tedious; especially is this true 
in the making of a herringbone grate pattern. One of 


DUGGAN 


several patterns for catchbasin grates recently made will 
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serve as an example and will aid me to make clear the 
description of my method. 

A corner of the assembled pattern is shown in Fig. 1. 
The frame FG is made and varnish finished. The angle 
bars B are made and varnish finished on the flat sides 
only. In Fig. 2 is a board 1 in. thick and 6 in. wide, 
planed flat and true on one face. Strips of draw- 
ing paper 1 in. wide are fastened with glue at the edges 
of the planed surface; and construction lines are drawn 
across the face of the drawing paper, indicating the 
angle and position of the bars and the spaces. The 


bars are “spot” glued to the drawing paper, wide face 
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FIGS. 1 AND 2 PATTERNS FOR CATCHBASIN GRATE 


Remember, a spot of glue; a “slobber” of glue 
will spoil the job. When the glued spots have set, lay 
the frame on the “board side” of the bars, and mark 
along the inside edge. Tilt the band-saw table at the 
same angle as the inside of the frame, and band-saw 
along the line. If the marking and sawing are care- 
fully done, the bars will drop into place in the frame 
without further fitting. 

Varnish (not glue) the ends of each bar; assemble 
and tasten with wire naiis, first drilling small holes to 
receive the nails. This is important. To remove the 
board, start each “spot,” using a wide chisel and ham- 
mer. A light, smart tap will do the job. Plane and 
finish the edge surfaces. 


down. 


Brazing and Welding Stellite to 
Carbon Steel 
By THOMAS FISH 


President Ready Tool Co., Bridgeport, Conn 

I was somewhat surprised to see an article 
Howard Bogart on brazing high-speed steel and Stellite 
tips to low-carbon shanks, as I supposed our company 
to be the only one doing this job satisfactorily. Re- 
cently, Mr. Haines, the inventor of Stellite, stated that 
he had made tests and found that Stellite is weakened 
by brazing. 

Are welding is unsatisfactory, as it leaves blow-holes 
and is inclined to crack Stellite. Butt welding gives 
satisfactory results, as only the two faces in contact 
are heated to the fusion point and for a short space 
of time only. It does not injure the strength or cutting 
qualities of the Stellite. 

[We have tried brazing Stellite with very unsatisfac- 
tory results.—Editor. ] 
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(ANUFACTURE of ELECTRIC MOTORS 
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III. Machining and Building Up 


Frames and End Shields 





SIS — This article describes the ma- 
the building of primary cores 


type of motors and 


SYNOP 
chining of frames, 
and frameless, or built-up, 
pressed-steel end shields. 





N DESIGNING any line of apparatus it is funda- 

mentally wrong to design all sizes alike, varying 

merely the dimensions, as is sometimes done. By 
this we mean that it is wrong to design a 100-hp. motor 
exactly like a 10-hp. motor except for a proportionate 
increase of the dimensions. The market conditions are 
different, as well as the requirements in manufacture 
and in service. A rolled-steel frame is used on the 
large size, while the smaller size is of the built-up, 
or frameless, type. The same general idea is followed 
in both, forged steel being selected in both cases for 
the stationary parts, so that the same general process of 
manufacture and equipment can be used. 

The manufacture of steel frame rings and of the 
pressed-steel motor feet, including the drilling and 
riveting, has been the subject of the preceding article. 
The next step in the manufacture is the boring of 
the frame rings. This is done on vertical boring mills, 
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mate- 


steel 


illustrated in Fig. 26. As the hot-rolled 
‘ial is uniform and free from hard spots, high speeds 
are permissible in turning and facing the ends of the 
rings. The bore must be accurate so that a tight fit 
is obtained for the punchings to be assembled in the 
frame. These punchings will vary in diameter accord- 


ing to the condition of the die; that is, whether it is 
slightly worn or new. It is customary, therefore, to 
use the punchings as a gage in boring the frame. 

The bore is cylindrical, and therefore obtainable with- 
out turning the rings around on the boring mill. This 
means that the seats for the bearing brackets on both 
ends are necessarily concentric for both ends, as well 
as concentric with the punching bore. This 
good bearing alignment and is essential in view of the 


insures 








RRENT MOTOR 


FIG. 28. STATOR OF ALTERNATING-CU 
comparatively small air gap that is necessary in modern 
on account of the high performance de 
After boring, the drilling and tapping of bolt 
the bearing brackets comprise the next 


Then comes the milling of the keyway that 


machines, 
manded. 
holes for 
operation. 
engages the primary punchings as a safeguard against 
their revolving, due to the motor torque or to vibration 
in severe service. 
As stated in the 
motors have rolled-steel 


direct-current 
those 


article, 
similar to 


preceding 


frame rings 
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used in alternating-current motors, except that they are 
of thicker section, for in this the frame serves 
not only as a mechanical support, but as the actual 
flux-carrying member. The machining operations for 
these direct-current motor frames are practically identi- 
cal with those employed on alternating-current motors 
and, therefore, permit the use of the same equipment. 
Instead of having iron laminations assembled in them, 
as in the other type, poles are clamped to the inner 
Such poles are either 
riveted to- 


case 


periphery by means of bolts. 


laminated—that is, bundles of punchings 


gether—or made solid from hot-rolled steel bars. 
The punchings on all alternating-current motors of 
this construction are of square form with rounded 


corners. Some of these punchings are shown at A, 
Fig. 27. There are several reasons for adopting this 


shape in preference to the circular punching. One of 


the reasons is that it gives the most economical use 
of material. In manufacturing punchings from long 


rectangular sheets, there is a much smaller loss in 
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BORING AND FACING ROLLED-STEEL 


MOTOR FRAMES 


FIG. 26 


circular 
sheet 


with 


square 


material with square punchings than 
punchings. The difference the 
of raw material and the finished circle is practically 
a total The 
the punch shop has been pointed out in an article on 
the “Design and Manufacture of Punchings for Electric 
Motors,” in the American Machinist, Vol. 44, 
529. A further the square punchings is 
to secure good the , 

This is best understood by reference to the diagram- 
matic Fig. 28, showing 
the location of the the 
frame rings relative to the flat the punchings. 


between 


loss. reducing waste in 


importance of 


page 
obiect of 
ventilation of motor. 


view, which is an end view 
ventilating openings in 


sides of 


FIG. 27 
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Fig. 29 is a sectional view showing how the air cur- 
rent, produced by blower vanes mounted on the rotating 
element, passes over the primary punchings, thereby 
effectively cooling them, before passing out through the 
openings in the frame ring. It will be noticed that 
the middle bundle of punchings is staggered 90 deg. 
This feature also has several objects—namely, to form 
a partition wall, preventing the meeting of opposite 
air currents, as will be understood from the arrows 
in the illustration. Another object of this staggering 
increase the average depth of iron below the 
bottom of the slot. At the corners, this depth—that 
is, the amount of material useful for magnetizing— 
is greater than at the flats. 

A third object is to provide a space or recess for 
pin, intended to prevent lateral 
Two such plugs or pins are used 


is to 


inserting a plug or 
shifting of the core. 


diametrically opposite, as shown in Fig. 28. An ar- 
rangement of this sort permits the building up of 
various widths of laminated cores within the same 





LAMINATIONS IN ROLLED-STEEL 


FRAME 


BUILDING 


required to secure the desired 
This is possible without 


frame ring, as be 
characteristics of the motor. 


he component parts, other than a differ- 


may 


any change in 
number of punchings. 
is illustrated the building up of the punch- 


ent 


In Fig. 27 


ings in the frame. This is done on expanding mandrels 
On each end of the core, heavy punchings (,), to 

in.) are used to reduce the flare of the core, and 
in addition to these there is an end plate at each end 
made from hot-rolled steel bars 4 to in. thick, rolled 
up and sheared square, as shown in Fig. 30. These 


steel end plates are unbreakable and, therefore, pref- 
After punchings have 


erable to cast iron. enough 
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PRIMARY END PLATES FOR ALTERNATING 


CURRENT MOTORS 


FIG. 30 


been assembled on the mandrel, the core is compressed 
by means of a large screw and nut at the top of the 
fixture; eight bolts are then inserted extending through 
the core and end plates, and these bolts are drawn tight 
and peened over while the core is still under pressure. 

Certain alternating-current motors are of a still 
simpler construction and still more flexible in design. 
In these, no frame ring is used, and the laminated core 
consists of a number of bundles of square punchings, 
usually seven or thirteen bundles. Each bundle is 
staggered 30 deg. from the preceding one, so as to 
average the depth of iron below the slot and incidentally 
produce effective cooling ribs at the outside of the core. 
This core is built up on expanding mandrels, as shown 
in Fig. 31, with an end shield at each end, the details 
of which may be seen in Fig. 32. These shields are 
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FIG. 32. PRESSED-STEEL END SHIELDS FOR 
; BUILT-UP MOTORS 
made from steel plate to 4 in. thick, pressed int» 
pan shape on hydraulic presses. The centers are 


punched out next and the ventilating holes pierced on 
a somewhat smaller motor-operated eccentric press. 
After the punchings have been built up on the ex- 
panding mandrel, 12 rivets are driven through the core 
and end shields and their heads upset on the special 
hydraulic riveting machine shown in Fig. This is 
done while the core is still on the mandrel and under com- 
pression. The use of an expanding mandrel and riveting 
while under pressure secures perfect alignment of the 
bore of the punchings, and the insertion of 12 rivets 
makes a solid unit of the entire structure, which per- 
mits rough handling without risk of distortion. In 
the next step a one-piece pressed-steel motor foot, such 
as previously described, is riveted to both of the end 


99 
Vv. 
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shields, on a hydraulic press quite similar to that illus- 
trated in the preceding article. 

With this one-piece base further tying the two ends 
of the core together, a stator is obtained which with- 
stands even quite unreasonable treatment in service. 
In one of the early tests, a stator built up as decribed 
was purposely dropped from a crane 6 ft. above floor 
level. The bore of the punchings was measured accu- 
rately before and after dropping, and no change in 
alignment was found. 

After the core is built up and riveted and the foot 
riveted on, the pressed-steel end shields are machined 
on both ends for bracket fits. Attention is again 
called to the flexibility of this design, by which good 
manufacturing conditions are obtained in spite of the 
great variety of product unfortunately existing in the 
electric-motor industry. Certain standard widths and 





STATORS OF 
MOTORS 


BUILDING UP OF “FRAMELESS” 


ALTERNATING-CURRENT 


FIG. 31 


diameters of these pressed-steel end shields have been 
established, and with these practically any width of 
core can be obtained and any length of extension of 
primary coils accommodated that may be necessary for 
the individual motor rating. 

The next step in the manufacture of both frame-type 
and built-up type motors is the milling of the base. 
This includes the milling of slots or grooves for the 
slide used in belted motors. This operation is 
shown in Fig. 34. A word should be said here in 
reference to the accuracy of this milling, which is some- 
times not fully understood and in regard to which the 
practice of different manufacturers varies, some of them 
permitting a variation of as much as } in. The follow- 
ing manufacturing limits have recently been suggested 
for adoption by the American motor manufacturers: 

The permissible variation in height from the center 
line of the shaft to the bottom of the motor is to be 
from plus zero to minus » in. That is, the nominal 
dimension will never be exceeded, but liners up to 
in. may be required to secure alignment of a motor 
for gearing or coupling, etc. In reference to parallelism 
of the axis of the shaft to the bottom of the motor, 
it has been proposed to permit a maximum variation 
between the two ends of 0.025 in. for shafts 3 ft. long 
or less, and 0.032 in. for shaft lengths above 3 ft. and 
up to 6 ft. In applying motors to machine tools, ele- 


rails 


vators, etc., these manufacturing variations should be 
taken 


into account. 
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The last step in these machining operations is the 
drilling of the foundation bolt holes. This operation 
is done after all the machining on the stator has been 
performed, so that with the use of jigs, close accuracy 
is obtained in the location of the bolt holes. However, 
in large-scale manufacture, manufacturing limits are 
required and should be kept in mind by motor users. 
Best practice permits a variation of 4 in. in spacing 
between centers of foundation bolt holes or between 
center of bolt holes and center line of motor. 

As for the size of foundation bolt holes, a definite 
standard has not yet been arrived at by the motor 
manufacturers, and the practice of motor users differs 
in regard to the desired bolt clearance. For general 
purposes a considerable amount of clearance is contem- 
plated between bolt and bolt hole—namely, .}, in. on 
the diameter for 2- to {-in. bolts, and 4, in. for 1-in. 


and 1}i-in. bolts. This large clearance is required on 
account of inaccurate spacing of bolts in concrete 
foundation, on structural work, etc. When belted 


motors are assumed, standard bolt sizes of 4, 8, i, & 
and 1 in. are intended to be applied in each case by the 
motor users. 

In all those cases where it is desired to locate a 
motor definitely, such as in geared or coupled service, 
dowels may be used, but many motor users prefer the 
so-called tight-fitting bolts. The foundation bolt holes 
in the motor feet are selected with this point in mind. 
For instance, the drilled holes in the motor foot ar- 
made 33, 2%, lss, 1,4 and 1, in. in diameter with 
the idea of using i-, {-, i-, 1- and 1}-in. bolts respec- 
tively for ordinary purposes and ?-, {-, 1-, 14- and 18-in. 
bolts where tight-fitting bolts are desired. This leaves 
theoretically a slight clearance between the body of 
the tight-fitting bolt and the hole, but in actual prac- 
tice it is necessary to figure with a slight clearance 
due to variation in drilling, both of the motor foot and 
the base on which it is mounted, so that the bolt sizes 
and holes given result in practice in a tight-fitting bolt 
equivalent to dowels. 


Repairing Belt Shifter 


’ By H. LAUTERBACH 


The belt shifters of a planer that had been in use 
for a long time became so badly worn that it was 
necessary either to repair them or replace them with 
They were repaired in the following man- 


new ones. 


| BS 
} 
Wav | 
a. 





SHIFTER 


INSERTS IN 


STEEL 


ner: Taper, dovetailed grooves ,4, in. deep and 2 in. 
long were filed at the worn places, pieces of hardened 
steel were fitted into the grooves, and the edges were 
rounded to conform with the shape of the shifter. This 
repair was made three years ago, and the plates do not 
show the slightest wear. 
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SYNOPSIS The equipment of this shop in 
all departments is very good, and the boilermak- 
ing department is no exception. Some of the 
special features are of interest to many mechan- 
ics not in railroad work. 








HE accompanying illustrations show some of the 

methods in boiler work at the Sparks, Nev., shops 

of the Southern Pacific Co. While Fig. 1 repre- 
sents an operation on a boiler part, it is obviously a 
machine-shop illustration, the work having been sent in 
from the boiler shop for convenience of handling on the 
vertical boring and turning mill. 

The flanged sheet, circular in form and provided with 
flue, staybolt and rivet holes, is shown ready for clamp- 
ing on the boring-mill table for the operation of squar- 
ing off the edge of the flanged surface. The method of 
locating on blocks on the table and the application of 
bolts and straps for holding down the work will be ap- 
parent upon inspection of the photograph, although two 
of the straps and nuts were not in place when the nega- 
tive was made. 


OXYACETYLENE FLAME FOR BENDING 


Figs. 2 and 3 show an interesting application of 
the oxyacetylene flame in the process of bending up a 
flanged sheet, so that the angle of the bend comes in 
the flanged edges themselves. This bending operation 
is carried on in the rolls, which are squeezed together 
upon the edges of the flanges to produce the bend in 
both flanged portions and in the body of the sheet itself; 
that is, the angle is bent straight across the flat portion 
and the flanged edges. In order to accomplish this 
readily, local heating is resorted to—by applying the 
oxyacetylene blowpipe in the manner indicated in Fig. 2. 

The portable apparatus is seen at the right of the 
bending rolls, and the operator is holding the pipe 
against the inner edge of the flange at the point where 
bending pressure is to be applied by the rolls. Both 
flanges are treated in this way until hot enough to allow 
the flanges to bend easily, when the upper roll is screwed 
down by means of the long hand lever, which is swung 


around by the workmen, as represented in Fig. 3. It 
takes but a moment to heat the sheet in this way suffi- 
ciently for the purpose stated, and very satisfactory re- 
sults are secured. 


TRESTLES AND SPECIAL SUPPORTS 


In earlier articles reference has been made to the light 
but strong metal trestles, or horses, used throughout 
this plant. Fig. 4 shows one of these handy affairs in 
front of the work and two at each end, the three most 
conspicuous in the view being ail of different dimensions 
and giving therefore some idea of the various sizes that 
have been found most useful in the shops. As already 
pointed out, these trestles are built up of old boiler tubes 
swaged in along one side to form a flat crescent section, 
which is stiff against bending and also handy in form 
for the riveting on of the rungs, or cross-tying, 
members. . 

Another convenient piece of boiler-shop apparatus is 
that shown by Fig. 5, which illustrates a sling and hoist 
carried by another tube-built structure. This support 
is used for handling and holding various sheets and 
other members for the convenience of the men working 
on boiler and tank construction. The structure is swung 
about to any desired position to suit the location of the 
boiler job and can be used for suspending a sheet or 
other part in any place required according to the char- 
acter of the work. The trolley that suspends the hoist 
carries a large disk at the front, which is provided 
around the edge with a series of holes in which a lock- 
ing pin is adapted to fit to hold the trolley proper at 
any point along the horizontal tube on which it travels 
The structure stands about 10 ft. high, and the trolley 
rail, or tube, has a length of approximately 10 feet. 


LARGE LAYING-OUT AND FORMING PLATE 


Fig. 6 illustrates a laying-out and forming plate made 
of a heavy sheet flanged about the edge and placed upon 
blocks to bring it to a convenient height for the work- 
men. On this plate, layouts are marked; also work to 
be bent up is tested for accuracy of angles and dimen- 
sions in general by placing upon the outline drawn on 
the surface of the plate. It is also a form of surface 
for work for laying out directly many 


plate boiler 
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HEATING FLANGED SHEET FOR BENDING 


pieces and for testing with square and other tools the 
correctness of such parts when bent up or formed in 
machines or under the hammer. This plate is very con- 




















FIG. 4. TRESTLES, OR HORSES, USED IN BOILER SHOP 


venient for this work and has saved considerable labor. 
Mention has been made in other articles of the very 
complete system of machine guards applied through- 
out these shops. Figs. 7 and 8 are further examples of 


a4 
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such precautions taken to prevent accidents to workers 
about punches, shears, rolls, etc. The illustrations are 
practically self-explanatory, but it may not be out of 


_ # 





FIG. 3 BENDING THE SHEET IN THE ROLLS 








PORTABLE SHOP HOIST 


FIG. 5. A HANDY 


place to call attention to one feature, the height to which 
the guard rails are extended above the floor. This 
height offpipe standard and rail is such as to make it 
impossible for anyone to walk into contact with belt, 
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gear or pulley or to touch any of these running mem- 

bers without deliberate carelessness upon his part. 
Deliberate carelessness of the workmen is a thing that 

is common to the large majority of shops. Why men 





SEE 











FIG. 8. GUARD FOR BENDING ROLLS 
will be careless when they see the accidents resulting 
from this cause is hard to explain, but it is, neverthe- 


less, a fact that cannot be disputed. 


Standard Marking for Distinguishing 
the Various Steels 
By THOMAS FISH 


There is one thing in connection with steel which 
I think could be used to advantage throughout the 
country, and that is a universal color scheme for the 
marking of the various grades so that when steel is 
received by the consumer, jobber or dealer he would 
at once know from tool and tool 
steel from high speed, etc. 

We have adopted certain markings, and these, with 
the reasons for our choice, are given below: 


steel steel 


machine 


All machine steel and screw stock we mark white, 
as this is the general custom for low-carbon steel. 
Chrome-nickel and other alloy steels we mark with 


vellow, as this is economic. High-speed steel we mark 
red, as this seems to be so closely connected with the 
understanding of high-speed steel. This leaves for tool 
steel, the other principal color, blue. 
Then, if you have a that 
any of these; -for instance, an air-hardening steel that 
is neither tool steel nor high-speed, mark it blue and 
red. If you have a high-grade machine steel that is 
neither machine steel nor tool steel, mark it blue and 


steel is halfway between 


white and the same with other combinations. 
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If this idea could be adopted by all the steel plants, 
it would save a great deal of confusion and expense. 
People constantly come to us asking whether stocks 
they have are tool steel or high speed, and even ask 
us to differentiate between tool steel and machine steel. 
This is a problem that is very difficult to solve unless 
a person is familiar with the various grades. 

Of course from our experience we can quickly tell, 
but the ordinary supply house, and in fact most fac- 
tories, cannot tell the difference. . With such 
scheme of marking as the foregoing, however, all this 
trouble would be eliminated. 

We mark the full length of 
it is a combination but 
known standard grade that agrees with the standard 
market. If we have any short ends they are always 
marked. 


some 


in stripes if 


solid 


the bar 


steel, in a color if a 


Shall We Allow Our Industries To 
Be Disabled P 


By THOMAS S. VIEROW 


One of the most vital things necessary to success- 
fully carry through the program of 
is to keep the highly skilled mechanics in the industries. 
The time is past for a national protest against the 
acceptance of such men in the army and navy. The 
craftsman who strongly desires to defend the nation 


national defense 


in active service is imbued with the healthy spirit of 
civic pride, but his lot must not be a matter of choice, 
likes or dislikes. 

The efficiency of the enemy demands that we keep 
the first-class mechanics at their work. Though the 
demand for skilled men far exceeds the supply, and 
Government agents are hot after delinquent, but help 
less contractors, yet thousands of these men have been 
permitted to enlist. 

Do men in Official positions realize the strain upon 
a workman engaged in the production of munitions? 
Do they know the perseverance and patience required, 
and the strain upon a man engaged in producing work 
to a degree of accuracy of ten-thousandth part 
of an inch? Do professional men know that these men 
cannot bury their mistakes and that engineers are most 


one 


poorly paid? 

Think of the task at a sweltering furnace, a machine 
in the atmosphere of smoking oil, the dust of a spark- 
ing grinder, the noise of pounding presses, and then 
think of getting into the fields or upon the 
he who sticks to this job a “slacker”? There are many 
in this army of peace, who, disregarding the obligations 
place in the work 
of civilization, have misinterpreted the cry of “Don’t 
be a slacker” and have joined the to the det 


ment cf the country. 


sea. Is 


they owe those who gave them a 
coiors 
To engage green men is costly, and the burden do 
not fall upon the always pa 
Russia is offering the greatest inducements of 
methods the 
crating machinery, 


wealthy; the poor must 
all times 


to get our men and across sea, and men 


are orvanizing in the east and west, 
and going across. 

The cry has been “Wake up, America,” but shall the 
disabling of our means of production continue in the 


awakening? 
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Sending Machine Tools to France 


SPECIAL CORRESPONDENCE 

Those who are sending or who wish to send machine 
tools into France will be interested in the decisions of 
the French Ministry in regard to the importation of 
machine tools and small parts. This information is con- 
tained in the following paragraphs, which give the exact 
status of machine-tool importations at the present time. 

The decree of Apr. 14, 1917, placed goods included 
in list No. 3 of the decision of Apr. 13, 1917, under 
the control of the “Commission Interministérielle 
des Métaux et des Fabrications de Guerre” (C.I.M.). 
This list, completed by later decisions, includes notably 
—under the heading ‘“‘Metal Work’’—machine tools and 
small parts. Moreover, the decision of July 8, 1917, 
stipulated that the authorization to import must be 
prior to shipment. 


REQUIREMENTS FOR IMPORTING MACHINE TOOLS 
In future, machine tools and small parts can be 
imported only if covered by an import permit prior 
to the placing of the order or contract. Any buyer 
proceeding otherwise can rely neither on the inter- 
vention of the state for any facilities whatsoever, nor 
be sure of obtaining, later, the requisite import permit. 
Further, the goods are liable to be requisitioned or to 
be neld up at the custom house, at the risk and expense 
of the buyer, or even to reéxportation. 

It must be borne in mind that requests for import 
permits are to be made by the buyer himself: To the 
Service Technique du Ministére du Commerce, 66 Rue 
de Bellechasse, for all goods passing through sales- 
rooms; to the departments or services interested, in 
all other cases. 

To facilitate operations, buyers must present only 
one import permit request for each order to the same 
dealer, whatever may be the importance and dates of 
shipment; on arrival of goods, and on presentation of 
this original import permit, the C.I.M. will, if ad- 
visable, give direct, for part deliveries, partial import 
permits, and will continue thus until the number stip- 
ulated on the original import permit is attained. 


WHEN PERMITS ARE NOT OBTAINED 

In order to settle the question of orders which have 
been placed without import permits having been first 
obtained, it will be necessary, exceptionally, to proceed 
as follows: 

Requests will be grouped by the applicant according 
to categories a, b, c, d, e and f (see below), this 
classification forming one of the points for examination 
of the requests. 

A. Importations of manufacturers working for the 
national defense: (a) For all orders prior to Apr. 15, 
1917, the applications for import permits must be ad- 
dressed by the buyer direct to the C.I.M., who, on 
presentation of supporting documents, will decide re- 
garding the import permits; (b) for all orders after 
Apr. 15, 1917, the applications for import permits must 
be addressed to the department or service interested, 
which, on presentation of supporting documents, will 
give its opinion and transmit the application to the 
C.I.M., who will decide regarding the import permit. 

B. Tradesmen’s importations. Whatever may be the 


date of the order and the date of shipment, applications 
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for import permits must be addressed to the Ministére 
du Commerce, 66 Rue de Bellechasse; they must be 
presented by category: (c) Orders previous to Apr. 15, 
1917, with shipment prior to July 15; (d) orders prior to 
Apr. 15, 1917, with shipment after July 15; (e) orders 
after Apr. 15, 1917, shipment prior to July 15; (f) 
orders after Apr. 15, 1917, shipment after July 15. 
The Ministry of Commerce will give its opinion and 
transmit the request to the C.I.M., who will pass upon 
the import permit. 

C. Importations other than those covered by para- 
graphs A and B. For these importations the applicants 
will proceed as set forth in paragraph B; but the C.1.M. 
will reserve to itself the right, in case the import permit 
is granted, to have the imported goods requisitioned on 
arrival. 

With a view to settling immediately the situation of 
orders placed without import permits having first been 
obtained, the corresponding applications, indicating the 
probable date of arrival of the goods, must reach either 
the C.I.M. or the department or service before Sept. 
25, 1917, after which date they will not be received. 
Import permits will be granted in a measure calculated 
to restrict the amount of importations effected to the 
limit fixed by the C.I.M. 


Selective Assembling and 
Interchangeability 
By ALBERT F. GUYLER 


The scheme given by F. H. Bogart on page 513, 
Vol. 46, is hardly one that would commend itself to a 
firm manufacturing a number of machines each having 
a hundred or so parts, owing to the amount of stock 
necessary to be carried and the liability of errors oc- 
curring in assembly. The result would be a poorer 
class of work than in interchangeability, besides which, 
as he remarks, “the public demand that the component 
parts of any mechanism purchased be interchangeable 

will limit the field of the selectively assembled 
product.” 

On his “typical gaging table” he provides for 11 
different sizes of one part the working limits on which 
are +0.004 in. (divisions being for “outsizes,” each 
part of which would require special attention). If 
this trouble is incurred for each of several hundred 
different parts, one would imagine that the added ex- 
pense of taking care of these pieces and of making 
special sizes in order to keep the stocks down would 
outweigh any of the disadvantages that would be in- 
curred if the product manufactured was made simply in- 
terchangeable. 

The example quoted, of the ball thrust washers, would 
be all right if they were to be sold singly; but it is 
the practice with some manufacturers to buy their 
thrust bearings, separate them into their component 
parts, assemble these parts with the parts of the ma- 
chines to which they are to be fixed and bring the 
three parts of the bearing together again only on the 
final assembly of the machine. This, of course, refers 
to thrust bearings having ball races and not to the 
flat-washer type, the former being made so that one 
part. fits the shaft while the other fits the part sup- 
porting or revolving round the shaft. 
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The fact that ball bearings are interchangeable makes 
it possible to remove a broken race and replace it 
quickly with a new one. If the shaft or housing had 
to be turned or bored to suit the bearing, consider- 
able time would be occupied and trouble given. 

Then, how would parts be classified which have two 
important dimensions, one being plus and the other 
minus? It would appear therefore that only simple 
parts of one important dimension would be included 
in the scheme and that at greater expense than with 
an interchangeable product, as the “wrinkle worked 
to even up mismated parts” would be a case of working 
to set dimensions with no tolerance—certainly not a 
good manufacturing proposition. 

There is one case, however, where selective assembly 
would be an advantage; and that is where one fit must 
be made to a fine limit, as by using a combination of 
selective assembly and the limit system, the working 
limits could be doubled and interchangeability still 
guaranteed with the required fit. 

For example, let us assume a }-in. diameter running 
fit, the hole to Newall B class and the shaft in class 


X. The Newall limits for this fit would be: Hole, 
+-0.0005 in., giving a tolerance of 0.001 in. The shaft 
would be —0.001, —0.002, a tolerance of 0.001 in. This 


would give a possible difference in the mating parts 
of 0.0005 in., 0.0025 in. By increasing the tolerances 
to +0.001 in. for the hole and —0.0005 in., —0.0025 in. 
for the shaft and dividing each part into the lots on 
gaging, the holes being + 0.001 in., +-0.0005 in A, 0.000 
in B, —0.0005, —0.001 in C and the shafts —0.0005, 
—0.001 in D, —0.0015 in FE, —0.01, —0.0025 in F, then 
A would be assembled with D or E; B with D, E or F; 
C with E or F; D with A or B; E with A, B or C; 
F with B or C. Care would be needed to see that A 
was never assembled with F nor C with D, and B and 
E would always be used for repairs or replacements. 
In this way the maximum clearance of 0.0025 in. pos- 
sible with the Newall system will never be exceeded, 
yet the working limits are doubled while interchange- 
ability is retained. 


Preventing Cracks in Hardening 
By B. BORDEN 


After reading the article by Mr. Hampson on how 
to prevent cracks in hardening, and also the one on 
hardening high-speed steel by Mr. Rogers, I would like 
to say a few words on the same subject from the stand- 
point of the blacksmith in the small shop, where equip- 
ment is usually very limited, often consisting of a forge, 
a small open hard-coal furnace, a barrel of water and 
a can of oil. With this equipment the smith is expected 
to, and usually can, produce good results if proper care 
is taken. 

I differ from Mr. Hampson in a few things in my 
method of hardening carbon tool steel in water to pre- 
vent cracking. Too much cannot be said in favor of 
slow, careful heating, nor against overheating, however. 

My experience has taught me, however, not to take 
the work from the hardening bath and leave it exposed 
to the air if there is any heat left in it, because it 
is more liable to crack than if left in the bath until 
cold. The reason for this is not hard to find. In 
heating, plenty of time is taken for the work to heat 
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evenly clear through, thus avoiding strains caused by 
quick and improper heating. Now in quenching in 
water, contraction is much more rapid than was the 
expansion while heating, and strains begin the moment 
the work touches the water. If the piece has any 
considerable size and is taken from the bath before 
it is cold and allowed to come to the air, expansion 
starts again from the inside so rapidly that the chilled 
hardened surface cracks before the strains can be 
relieved. 

The method that I have been most successful with 
is to have the hardening bath about blood warm. When 
the work that is being hardened is neariy cold, it is 
taken from the water and instantly put into a can of 
oil, where it is allowed to finish cooling. The heat in 
the body of the tool will come to the surface more 
slowly, thus relieving the strain and overcoming much 
of the danger of cracking. 

The temper should be drawn as soon as possible 
after hardening; but if this cannot be done for some 
hours, the work should be left in the oil until the 
tempering can be done. Forming dies and punch-press 
dies that are difficult to harden will seldom crack if 
treated in this way. Small tools or pieces that are 
very troublesome because of peculiar shape may be 
hardened in a bath composed of 1 lb. corrosive sub 
limate, 3 vinegar and 4 bbl. rainwater at a 
much lower heat than is required for clear water, the 
temper to be drawn in the usual way. This bath should 
be warmed the same as the water, and the work hard- 
ened in it should be also put in the oil. This solution 
works well on drill bushings, taps and dies, small 
punches and the like. 

For high-speed steel in such a shop as the one I have 
just mentioned, and where a small hard-coal furnace is 
located, excellent results may be obtained in the follow- 
ing manner: Place on the fire a graphite crucible large 
enough to admit the work to be heated without touching 
the crucible. Build up brick as high as the top of the 
crucible; fill that with lead, and the space between the 
crucible and the brick with coal. When the lead begins 
to boil, skim it and cover its surface with fine charcoal. 
Now put on blast enough to bring the heat up to the 
degree wanted. If the lead is kept well covered with 
charcoal, it will not burn away. Preheat the work on 
the fire before it is put into the lead. A uniform heat 
is thus obtained. Some small particles of lead will stick 
to the work, but will scrape off easily after the tools 
are cold. Taps, dies, reamers, milling cutters and, 
in fact, all fine tools may be heated in this way without 
injuring their cutting edges. 

The writer has used this method for a number of 
vears and has had very few complaints. The tools thus 
hardened give as good satisfaction as those which were 
heated in an electric furnace. 


gal. 


Deodorizing Lard Oil 
By ERNEST E. HEss 
We have a problem in our shop; namely, to find a 
substance that will act as a deodorant for lard oil, which 
we use for a coolant in metal cutting. The oil is all 
right for a few days after exposure to the air, when 
it quickly gets rancid. Some water is mixed with the 
oil. Can anyone furnish a solution for this difficulty? 
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Thread-Cutting Tool 


By F. H. MINETT 
The writer, with many years’ experience on 
cutting tools and precision-gage work, offers a thread- 
cutting tool that he has not seen surpassed for useful- 
The cutter head swivels at A and is set to the 
pitch 
pitch diameter < 3.1416 
of helix. The screw B adjusts the tension of the spring 
C, the screw D acts as a stop, so that the cutter will 
return to proper position after the cut; F is the lock- 


thread- 


ness. 


angle of the helix, tangent 
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THREADING TOO! 


which the tool locked for roughing 
external threads and to hold the tool rigid for internal 
cutting, using the cutter bar as shown in the illustra- 
tion. 

The great advantage of this tool is that the circular 
cutter may be removed from the holder for sharpening 
and be returned accurately to its position. 


screw by may be 


The spring 
feature also insures a smooth, well-formed thread, so 
difficult to obtain with the fixed tool. 


What Are the Correct Sizes 
for This Pattern? 


By M. E. DUGGAN 


The pattern under discussion is illustrated and de- 
page 640, Vol. 46, by Jan Spaander. His 
description is somewhat Are the figures 
given the dimensions of the pattern or of the finished 
What is wanted, as I understand the article, 
which 


scribed on 
confusing. 


casting ? 
is a pattern 
and finished for 
required. 

Why not make a simple sketch of the machine part 
wanted, showing the design, the dimensions and the 
save the making of 


a casting can be produced 
Only one casting is 


from 
a punch holder. 


parts that are to be finished? Le 


the pattern and the allowance for finish to the pattern- 
maker. If he allows a half inch for finish and you 
think it more than is really necessary, do not let that 
worry you. The planer will rip that off in one cut, and 
the few extra pounds of scrap will never be noticed 
or bankrupt the man who pays the bill. 

To make a pattern with a slot of this size and from 
it produce a casting with a finish allowance at the sides 
only, is not efficient, economical or practical. To do 
this, a perfectly straight casting must result; but this 
will not get in a casting of the given length. In 
the place, it hinders rather than aids the 
machinist. I doubt if a machinist would approve of 
this, even if the castings were made in large quantities. 
The slot should be cut out of the solid metal. 

If there is any question about the casting springing, 
take the matter up with the molder before making the 
pattern. He may be able to offer a suggestion that, 
if carried out, will prevent a spring in the casting; 
but I doubt it very much. The spring in a casting can 
very often be corrected by the molder after he has 
experimented with a few castings. This has been my 
experience. The casting, Mr. Spaander says, “came out 
straight.” This was probably luck. However, when 
but one or two castings are wanted, it is good practice 
to allow a little extra for cleaning up, in case a spring 


you 
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PUNCH-HOLDER PATTERN 
occurs in the casting. The molder asked how the pat- 
tern should be molded. Was he a molder? This ques- 
tion is usually asked when a pattern is so made that 
it is impractical to mold it, which is not the case with 
this pattern. 

The trouble with many of us is that we are putterers. 
We were taught to be putterers or we acquired the habit 
through association with others who were putterers, to 
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whom the rounded corner, the filleted angle and the 
piano finish were of much more importance than the 
making of a pattern in a way suitable for the purpose 
for which it is intended and to answer the requirements 
of the molder and the machinist. 

I would make this pattern as shown in the illustra- 
tion, with allowance for finish at A and E. The pockets, 
I would make in a dry-sand core, using the pattern for 
a core box. Strips of wood, as shown at F, tacked to 
the sides and ends of the pattern, form the full core. 

A pattern for a one-casting job should be as simple 
as the purpose to which it is to be put permits. The 
cost of a machine or of a machine part is influenced 
by the cost of making the pattern and machining the 
parts. The proper design of the parts, with a view 
to pattern and machining simplicity, should be given 
careful consideration. Can this test be applied to the 
punch holder originally shown? 


Are Ambitious Men Wanted P 
By H. D. MURPHY 


As I recollect the tenor of Mr. Baker’s remarks on 
the subject of opportunities for ambitious men, on page 
602, Vol. 46, I do not think that Entropy, in his com- 
ments on page 14, Vol. 47, has kept the main idea in 
mind. He states that it is hard to imagine a “live” 
shop where a man with ambition, etc., is not welcome. 
Very true; but when an ambitious man finds himself 
working in a “dead” shop—that is, where his work is 
not appreciated—he naturally seeks some other plan 
of employment. It is the heads or owners of these 
other shops who are practically unapproachable. Of 
course, if one has no assurance that a new employer 
is interested in his ability or in fostering his ambitions, 
to make a change is a waste of time. 

Not long ago the writer read the remarks of a certain 
well-known employer concerning the inability of obtain- 
ing competent help and, to prove his own theory, which 
is somewhat the same as Mr. Baker’s, wrote a letter 
setting forth certain qualifications and soliciting an 
interview. As was expected, no reply was received. 
Undoubtedly, the letter never reached the person to 
whom it was addressed, as probably, like many other 
employers, he does not want to be continually bothered 
by applicants. How, then, do these employers hope to 
get in touch with the competent help which they claim 
is so scarce? 


Economy in Hacksaw Blades 


By R. S. BARLOW 


The article by Frank E. Merriam, on page 583, Vol. 
16, gives us some guidance with respect to one of the 
minor machines and possible smaller savings of the 
machine shop. I think his conclusions are correct, and 
I should like to add briefly my own experience with 
hacksaw-blade testing and using. It confirms in some 
measure his concluding paragraph. 

Some years ago, I was instructed to carry out a 
series of tests designed either to show, for advertising 
purposes, that the blade we were handling as merchants 
was superior to any other on the market, or to provide 
data by which our manufacturer could be pressed to 
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improve his product. I quickly found that there was a 
size of bar whose area, combined with a suitable pres- 
sure (increased as the blade dulled), proved our blade 
could cut more pieces in a given time than any com- 
I also found that, had I been interested 
the 1 could have developed 
more than for our 


peting blade. 
of 
conditions 
blade. 

Our advertising claims sent me into various shops 
to prove the superior qualities of our blade, and often 


blades, 
for them 


in some other 


suitable own 


by alterations to speed and pressure I was able to do 
it. Being now back in the machine shop, I try to use 
the experience of my selling days. For odd work I 
like a machine or two to spare, so as to let the blade 
jog through without much regard to time. This saves 
blades. The operator can easily push things on a rush 
job where the cost of a blade is as nothing compared to 
getting the work out quickly. 

For repetition work I like a carefully selected machine 
of suitable size and power and a blade thin yet strong 
enough to carry sufficient weight to wear itself out on 
its later cuts. I fix a position for the weight which 
on a blade’s first cut will not tear out or destroy the 
sharp edges of the teeth; also, a cutting time that must 
not be exceeded per piece. The first cuts take less than 
this maximum time, and the increases the 
pressure as the time taken gets longer. A blade that 
is too thin breaks before being worn out, 
that is too thick takes a longer time before being worn 
out. An adjustment of the weight position and altera- 
tion of the time allowance will soon discover the best 
average conditions for any make of blade on standard 
work on any machine. 

Most of the good brands of saws give satisfactory re- 
sults if they are studied and conditions arranged to 
suit them. These conditions are very simply determined 
and are, I think, in actual operation more frequently 
than believe. 


operator 


and one 


some writers 


Gang Turning Fixture 


By S. W. PoTTs 


The sketch shows a fixture for turning several small 
pieces to a given radius. The old method was to drive 
the work into the grooves. They had to be driven out 
from the back of the faceplate when finished, and the 
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work did not come true. The fixture had to be made 
out of malleable or steel. I the means 
shown of clamping the work with special T-head bolts 


iron devised 
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This method has proved very satisfactory and does 
no’ distort the work. The fixture is made of cast iron, 
and the work can be put in and taken out in much less 
time than formerly. The same method could be used 
with other kinds of work, provided the lower part is 
larger than the upper. 


Peculiar Shaving 
The shaving shown was cut from a large hammer- 
forged crankshaft in the shop of the Domestic Engine 
and Pump Co., Shippenburg, Penn. It is one of the 
freaks of metal formation that the shopman sometimes 

















CHIP CUT FROM A HAMMER-FORGED CRANKSHAFT 


The shaving is about 2 ft. long and 234 in. 
The spiral part of the 
but the little spurs, or 


encounters. 
in diameter at the large end. 
shaving is a beautiful blue, 
spines, are almost white. 


Radius Wheel-Dressing Fixture 


By C. M. MOORE 


The accompanying illustration shows a radius-form- 
ing fixture for grinding wheels. It was designed and 
used very successfully on wheels for gages by R. G. 
Dorval, assistant foreman of the New England Westing- 
house Co. It is a simple device, consisting of the head 
block A, which supports and carries a spindle B. On 
the outer end of the spindle is the frame C, and at the 
other end the handle D for moving the spindle and 
frame past the face of the grinding wheel. 














The frame C carries the wheel-truing diamond £, 
which is swung past the face of the grinding wheel 
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RADIUS WHEEL-DRESSING FIXTURE 


by means of the handle D. The setting of the dia- 
mond is the important part of this work and is read- 
ily accomplished by means of the test bar F, which 
in this case is 0.250 in. As shown, this 
bar is centered at each end, requiring a special center G 
in the spindle B. In the later machines this center was 
omitted and a female center was bored in the end of 
itself. This change simply necessitated 


in diameter. 


the spindle 


turning one end of the test bar with a 60-deg. point, 
the operation being the same as with the center shown. 
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Having the test bar of known diameter, it is easy to 
set the diamond by means of a standard gage block 
placed between the bar and the diamond point. The 
illustration shows the diamond set for a -in. radius, 
the diamond being 4 in. below the test bar, making the 
radius 4 + 4 in. 

For making a concave radius it is necessary to set 
the diamond point above the center to the desired 
amount. This can be accomplished in various ways by 
testing from the frame C with suitable blocks. 


Casehardened Jig Bushings 
By W. MILLER 

Surely, H. W. Johnson is in error in suggesting, on 
page 712, Vol. 46, of American Machinist, that jig 
bushes are invariably made of tool steel hardened and 
ground. This practice is followed in many shops, no 
doubt, but I have also known places engaged on the 
manufacture of high-class products where jig bushings 
were always made of mild steel casehardened. In my 
opinion there is no advantage in the tool-steel bush over 
the casehardened bush, with regard to wearing proper- 
ties. As the case is generally not less than 0.006 in. 
thick, the bush is scrapped for inaccuracy long before 
the softer core is reached. 

The ‘casehardened bush has the further advantage 
that, when forced into the body of the jig, the com- 
pression will be largely taken up by the soft core and 
very little of it communicated to the hardened 
surrounding the bore of the bush. There is thus less 
likelihood of cracking the bushes, should the forcing 
allowance by any chance be left big. 


case 


Forming-Tool Information Wanted 
By STEPHEN JAROSS 


American 
best and 


Would some one of the readers of the 
Machinist enlighten me as to what are the 
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TOOL 


THE FORMING 
quickest ways in which to make a forming tool like the 


one shown, and obtain the sizes within 0.0005 in.? 


Forged High-Speed Bits 
By A. H. JOHNSON 


In reference to the article by J. A. Raught, on page 
871, Vol. 46, I would like to say that I have had the 
same experience with bits forged from high-speed steel. 

I have found that the lightest cut would take the 
edge off and ruin the tool. 

To remedy this defect, I harden and draw the temper 
to a very light yellow, and with that temper it stands 
up just as well as the original piece did before it was 
hammered out. 
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Largest Broaching Machine Ever Built 


SPECIAL CORRESPONDENCE 





SYNOPSIS —The machine here shown does 
not differ in principle from the line with which 
our readers are familiar, but its huge propor- 
tions for a machine of this type and the number 
of cutters used will be of general mechanical 


interest. 





KE machine shown in Fig. 1, which weighs com- 
plete 14,700 lb., is undoubtedly the largest broach- 
ing machine of this type ever built. Fig. 2 will 
give a good idea of the general plan of this machine 
and also some of its unusual and large sized dimensions. 


the inside of the frames, as shown. The frames in- 
dicated are 22 in. inside diameter, and the holding 
fixture or work bushing on the head of the machine 
alone weighs 700 Ib. 

While this machine is shown with an extra-wide bed, 
so made to provide for the large hole needed in the 
faceplate for the admission of the 12 cutter bars set 
in a 22-in. circle, the samme machine is regularly made 
with a narrower bed for general use on heavy work 
of this character. 

Every part is specially heavy, to accommodate the 
great weight of the whole machine. Triple operating 
handles are provided on each side to enable the operator 
to control the machine from the most convenient posi- 

















The machine was originally designed for one of the 
big electric companies for the purpose of broaching 
grooves in motor frames. Twelve rectangular grooves 
¢ in. wide and 14 in. long are broached at once on 

















FIG. 2 GENERAL PLAN OF THE BIG LAP* 
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FIG. 1 MACHINE BROACHING TWELVE SLOTS AT ON 


Worl broaching twelve 3% x 14-i: grooves; time, 5 mir 

ce stroke of draw-head, 6 ft floor pace, 18 ft. 103 ir 
by 564 In wide; extra engin required for broac So. in 
f machine 55 in Z ot crew y-it diameter thread 
inch return-speed ratio, 2 to 1 motor required, 15 hp., running 
at 600 r.p.m.; weight, 14,700 Ib 


tion. A telescoping housing protects the screw where 
it projects from the rear of the machine, keeping the 
screw safe from dirt or injury, and it also safeguards 
workmen from any possible injury. 

The draw-head nut, shown in Fig. 3, is made of 
Lumen bronze. It is 30 in. long and is threaded to 
fit the 5-in. operating screw. The drive is direct 
through a silent chain from a 15-hp. motor. The chain 
and all other moving parts are effectually guarded. The 

















BROACHING MACHINE, WITH MAIN DIMENSIONS 





650 AMERICAN 
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return of the draw-head is made at the rat 
5 min. being the total time taken to 


e of twice 
the work stroke, 
broach the 12 grooves. 

The outer ends of the cutter bars are connected by 
means of radial springs that draw them to a common 
center. ‘The rear ends of the are cut away on 
the inside so that, when the draw-head is 
for the return stroke, the cutters are drawn in toward 


Dars 


out ready 











the center, clear of the work, which can then be easily 
slipped on or off the work holder or bushing on the 
faceplate. 

This machine is made by the J. N. Lapointe Co., New 
London, Conn., and is known as the company’s No. 5 
broaching machine. 


How Can Our Boys Fight 
Without GunsP 


By W. F. DEVINE 
Your editorial on page 298 will astound many and 
make everyone who reads it indignant. That such a 


condition exists is a disgrace; it is more than that— 
it is a crime. 

In order that our young men may fight effectively 
they must be armed as well as is the enemy and as 
are the Allies will fight But 
your statement will not surprise had 
experience with the men in authority over munition 


beside our boys. 


who have 


who 
those 


making for our Government. 

You have given, in the past, detailed drawings and 
descriptions of the Springfield rifle. The receiver of 
this rifle is of a form that no thoroughly good me- 
chanical engineer would ever think of attempting to 
manufacture. sut man trained at West 
Point get any practical knowledge of the mechanical 
arts? How can it be expected that any man coming 
from that otherwise admirable institution can make any 
decision on mechanical details? It is out of the question 
that he can with any intelligence. 

Ballistically, the Springfield weapon is admirable; but 
after all the care taken with it, it was only discovered 
after many of these rifles had been made that the gun 
could be fired without pulling the trigger. 

Since the war started, and in fact some time before, 
fermetures have been shown to the officials, the 
of whose production would have been one-third that 
of the These fermetures were 


where can a 


do so 


cost 


present fermeture. 


handled precisely as the present one, and there was 
absolutely no change in the essential locking feature; 
yet not one of these models was given serious attention. 

The records show that, when the percussion cap was 
presented to our Government to take the place of the 
flint, it was solemnly declared by the authorities that, 
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while the cap had some advantages, especially in wet 
weather, its use was not recommended, the 
“soldier might forget to take the caps with him or 
lose them, and above all it was clear to the board 
that if other countries had within their borders such 
good flint stones as were to be found in the United 
States the cap would never have been considered.” 

And again, the Government, investigating breech 
loaders, decided against them because the idea of a 
case containing ball, powder and cap, all in one package, 
was too dangerous for consideration. 

Other countries than ours train men especially as 
armorers. It is their decide mechanical 
details, and it is the military officer’s duty to decide 
whether or not the mechanical product is of military 
value. 

Ordnance Department officers in this country are 
responsible for the condition you cite, and the American 
Machinist is to be complimented for so boldly exposing 
the condition of affairs, which only a severe “shake-up” 
can rectify. This “shake-up” must come from the out- 
side, not the inside. 


because 


business to 


Casting Annealing Pots 


By A. E. HOLADAY 


Replying to M. E. Duggan, on page 1140, Vol. 46, 
in regard to the casting of annealing pots, I do not 
use any bottom board. I first level off the floor and 
place my flask and pattern. 

The pattern is made to draw, inside and outside, 
the cores are placed around the pattern, and the mold 
is filled with sand to the top of the pattern. (The 
drag part of the flask is made the same height as the 
pattern.) The whole is then leveled off and the other 
half of the pattern placed in position, forming the 
bottom of the pot. The cope part of the flask is placed 
in position and rammed up. The cope is then removed; 
both halves of the pattern are also removed, and the 
mold is finished, ready to pour. 

It will be noticed that after the flask is placed in 
position, it is not moved. The flask or box is left on 
until after the casting is poured. This eliminates a 
lot of heavy lifting and unnecessary work. 


Classifying Workmen 
By THOMAS F. FOURNIER 


The experiences related by the author of the article 
under the above title, page 1044, Vol. 46, are, it is true, 
a too frequent happening. However, some of these 
annoyances can largely be eliminated. 

More specific information in the advertisement will 
enable the applicant to realize that the advertiser knows 
what he wants, and that he has little chance of secur- 
ing the position if he is himself at all in doubt of his 
ability to fill it. 

As to the final rating that can be given an employee, 
actual observation is necessary, both of himself and his 
work. But the foreman or employment agent who, 
after a personal interview with an applicant, is unable 
to determine to a reasonable extent his experience and 
his fitness for the work at hand, has no qualification 
for the position he occupies, and is not being imposed 
upon any more than he is imposing on his employer. 
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Another Opportunity To Help Uncle Sam 


The Second Liberty Loan Is Ready 


HE second opportunity to show 
that we are ready to back our 
boys in France to the limit, that we stand 
solidly behind the Government in its 


fight against autocratic domination of 


the world, is now at hand. 


It is up to each one of us to do all in 
our power to make this second loan an 
even greater success than the first, and 
we have no fear that the machine-building 


industry will not do its full share. 


Just as a suggestion, we take the liberty 
of mentioning a method that the business 
i Bes 


effectively in the campaign for the first 


men of Rochester, used very 
Liberty Loan—so effectively that a great 


majority of the employees of the city’s 


industry were entered on the list of 
subscribers. 

The business men’s organizations got 
together early in the campaign and 


offered several prizes. These were for the 
greatest percentage of subscriptions in 
the machine industry, the clothing trades 
and other groups. Prizes were also offered 
for the highest percentage in each group. 
This made a double incentive, as each 
shop not only worked for the prize in its 
own class, but also to put its industry 


in the lead of the city’s business. 


This plan caused the keenest competi- 
tion, each shop endeavoring to secure the 
One, at 


tained 100 per cent., every employee in 


highest percentage. least, at- 


both office and shop being on the sub- 
scription list. ‘The percentage of other 
shops ran high up in the nineties, all 
tending to swell the total subscription 
from the City of Rochester and materially 
the huge 


aiding over-subscription — se- 


cured. 


It is hardly to suggest that 


necessary 
all shops make it easy for their employees 
This prac tice 


to buy these new bonds. 
is now almost universal and will doubtless 
be made to cover the new issue on the 


By 


facilities and by calling attention to the 


same basis as before. attording these 


new bonds as the next step in playing our 
part, there can be no question as to the 


outcome. 


To few of us is given the opportunity) 
to do the big things that will go down in 


1O 


history, but each of us can and must « 


our part in keeping the boys at the front 


supplied with all that they need. The; 
are fighting for those of us who cannot 
go across. Buying bonds as we are able 


is the least we can do. 
Start the new campaign in your 
shop today. 
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Slicing the Steel Bill 
DECISIVE step toward putting the metal-using 
£\ industries of our country on a practical basis of 
war efficiency was taken in Washington last week when 
prices were fixed for iron and steel. While the prices 
so reached are high when judged by pre-war standards, 


they are immeasurably better than those established 
within the last few months by overwhelming Demand 
bidding against limited Supply. 

The American Machinist pointed out on Aug. 23 
(page 345) that war conditions have brought about a 
‘ries of artificial hills up which both manufacturer 
nd consumer must climb laboriously to market. Raw 
materials represent by far the greater part of this 
increase. Following this comes the increase in the cost 
of labor, which in itself is largely based on the increase 
of the raw material, food. 

As expressed by the War Industries Board on Aug. 
, “The war makes enormous drafts upon war mate- 
rial absolutely necessary to the industrial life of the 
nation, and to the ordinary existence of the people. This 
has resulted in the bidding up of prices of what is left 
of many materials of prime necessity in manufacture 


to a point obviously out of all relation to the cost of 
production.” 

This artificial stimulation in price which has occurred 
during the felt 
by all manufacturers who use steel and iron as funda- 


past few months especially has been 


mental to their products. In no widely used mechanical 
manufactured product has the price of such a product 
been increased anywhere near in proportion to the in- 
crease in the cost of these materials. In most 
cases the increase in the price has been commensurate 
Therefore, 


raw 


only with the increase in the cost of labor. 
this arrangement between the Government and the steel 
and iron producers will come as a measure of relief to 
the manufacturers of machinery who were beginning 
to face impossible conditions. 

Another effect that may be hoped for from this de- 
cision is an abatement of the feeling of unrest among 
those employed in industry. Secretary of Labor Wilson 
pointed out in his address to the United States Chamber 
of Commerce recently held at Atlantic City that a large 
part of this spirit of unrest is due to the belief among 
workers that corporations engaged in the iron and steel 
industries have been making enormous profits. When 
the amount of reduction that it has been possible to 
arrange for in the prices of these materials is con- 
sidered, one can perhaps find reason for the existence 
of this feeling under past conditions, so that the re- 
moval of these conditions, let us hope, will be beneficial 
not only in making it possible for manufacturers to 
continue to fabricate iron and steel, but also in removing 
one of the most plausible grounds for labor disturbances. 

The prices fixed upon become effective immediately 
and are subject to revision Jan. 1, 1918. It is under- 


stood that the prices quoted will not affect existing 
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contracts where war work is now involved. The prices 
agreed upon and the percentage of reduction from the 
preceding market are as follows: 


Price Per Cent 
Agreed of Re 
( modity and Basis Upon ducti 
I ver lake ports *$5.05 
Col Contr ¢ 16 00 62.5 
| ! *33 00 43.1 
St Pittsburgh, Chicag $2.90 47.3 
= ( 3 00 50 0 
Chicas $3.25 70.5 
( Net t Hundredw 


In connection with the fixing of prices the matter 
of priority of steel and iron products has been taken 
over under a definite procedure. In with 


all orders and work will be divided into three 


accordance 
this plan, 
foliows: 

A. War work, consisting of orders and work urgently 


classes, as 


carrying on the war as, for example, arms, 


ships and the materials required in their 


needed in 
ammunitions, 
manutacture. 

B. Con 
to the 
primarily 

C. Comprising all work and orders not embraced in 


are essential 
while not 


work that 
welfare interest 
for the prosecution of the war. 


sisting of orders and 


national and public 


designed 


class A or class B. 


All orders are to be classified in class C unless covVv- 


ered by certificates from the Priority Committee. 
No certificates will be issued for class C orders. 
Orders and work in class A will take precedence over 
those in class B, and both of these will be given pre- 


cedence over class C irrespective of the date of the 
order. There are to be subdivisions also in classes A 
and B, such as A-1, A-2, A-3, etc., indicating the degree 
of urgency of various orders in these two classes. 

The Council of National Defense and its Advisory 
Commission are to be congratulated on this concrete 


evidence of accomplishment of a fundamental problem. 


About the Cost-Plus Plan 


ONGRESSIONAL inquiry as to the cost plus 10 per 

cent. rifle contracts brings up several interesting 
questions. Those who are familiar with the experience of 
the rifle shops during the past two years will appreciate 
their hesitation in taking a contract at any flat price that 
might be considered reasonable. 

This form of contract, however, enables the manu- 
facturer to pay any rate of wages that may be neces- 
sary to secure a sufficient number of the men needed. 
Furthermore, this plan actually encourages the payment 
of abnormally high wages, as the greater the cost to 
the manufacturer the greater his profit. 

We have no fear that mercenary considerations of this 
kind will affect the rifle contracts; but to prevent such 
motives from controlling in any case, it has been pro- 
posed that contracts be let on the basis of manufactur- 
ing cost plus a fixed profit per piece of the articles man- 
ufactured, this profit remaining the same regardless of 
the wage scale and the cost of materials. 
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Crocker-Wheeler Induction Motors 

The illustration shows a new type of squirrel-cage in- 
duction motor recently placed on the market by the 
Crocker-Wheeler Co., Ampere, N. J., and known a 
the C-W Form P. These motors range in size from 

to 3 hp. and are designed for constant-speed opera- 
tion on 60-cycle, polyphase circuits. Among the feat- 


~ 

















SQUIRREL-CAGE INDUCTION MOTOR 


ures claimed for the machines are good starting torque, 
high power factor and good ventilation. 

The stator housing is of cast iron and is cylindrical in 
form. The stator core is made up of sheet-steel lami- 
nations, riveted and bolted together. Windings 
placed in insulated slots and treated with a moisture 
and acid-fume proof varnish. The rotor is also built up 
from steel laminations. Bearings are of bronze, with 
oil grooves so located as to distribute a film of oil re- 
gardless of the direction of belt pull. Motor feet are 
cast integral with the frame and are slotted to permit 
adjustment for belt tension. 


are 


Standard Milling Machine 


The illustration shows the hand milling machine man- 
ufactured by the Standard Engineering Works, Paw- 
tucket, R. I., equipped with power longitudinal feed 
and oil-pump equipment. The power longitudinal feed 
of the table is secured through a rack and pinion move- 
ment that permits a quick return of the table by hand. 
This feature, it is claimed, particularly adapts the ma- 
chine for rapid operations on small duplicate parts. 

Four power feeds are provided by means of two- 
step feed cone pulleys that are interchangeable. The 
feed is carried forward to the table through a pair of 


et ae 








All 


gears are inclosed in housings and run in oil, and an 


bevel gears, telescoping shaft and universal joints. 


automatic stop is located on the side of the table. The 
machine may also be operated as a hand miller. 
The same company markets a sub-base and motor 


bracket that is adaptable to any of its milling machines 

















POWER- OR HAND-FEED MILLING MACHINE 

Vertical movement of headstock, 44 in.; working 
table, 4x 21 in.; table dimensions outside oil pockets, 7} 
table travel by hand lever, 6 in.; table travel by pows eed, 8] 

table travel by crank, 14 in.; cross-adjustment of table, 6 i: 
maximum distance from center of spindle to table, 15 ir 4 

n.; feeds, four, 0.006 to 0.079 in. per spindle revolutior 
in spindle, B. & S. No. § floor spac 27x36 in.; weight with 
countershaft, 1025 Ib 


and allows equipment to be easily changed to that of the 
motor-driven variety. The floor space of the sub-base 


is 434 x 24 in., and the weight is 325 lb. 


Cincinnati Bickford Motor-Driven 
Radial Drilling Machines 


The illustrations show some recent developments in 
variable-speed motor-driven radial drilling 
that have recently been placed on the market by the Cin- 
Bickford Tool Co., Oakley, Cincinnati, Ohio. 


machines 


cinnati 
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The machines are now furnished with four types of 
drive as follows: Cone pulley, gear box, motor drive 
through gear box and variable-speed motor. 

Fig. 1 shows a plain radial drill that is made in 4-, 
5- and 6-ft. sizes and fitted with a Reliance adjustable- 




















FIG. 1. RADIAL DRILL WITH ADJUSTABLE-SPEED MOTOR 


speed motor. The speed of this motor is controlled by 
shifting the armature, which is accomplished by a small 
motor of the reversing type mounted at the rear. Control 
of the small motor is by means of a two-point push- 
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FIG. 2 


MOl 


button switch located on the drill head. The machines 
are fitted with a plain table, cutting-lubricant outfit and 
an air-column binder. 

Fig. 2 shows a drilling machine made in 4-, 5- and 
6-ft. sizes and driven by a 3 to 1 variable-speed motor 
mounted on the arm and geared directly to the arm 
shaft. The motor controller is located on the drill head. 
The machines are fitted with a plain table, air-column 
binder and cutting-lubricant outfit. A compound-wound 
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motor of the constant-speed reversing type is mounted 
on the top of the column and serves to elevate or lower 
the arm. Control is by means of a reversing switch and 
a dynamic brake. The switch is operated by a square 
shaft controlled by a patented interlocking device to 
prevent the power from being turned on while the arm 
is clamped into position. A revolving connection in the 
base of the column permits wires entering at this point 
to run up through the center of the column to the top. 


Barnes All-Geared Drilling and 
Tapping Machine 


The illustration shows the all-geared 26-in. sliding- 
head drilling and tapping machine upon which a num- 
ber of improvements have been recently mede by the 
Barnes Drill Co., 814-830 Chestnut St., Rockford, II. 
The machine is now equipped with a new style of self- 
oiling reverse gear and with outboard bearing support 

















BARNES DRILLING AND TAPPING MACHINE 

Height, 924 in.; distance from face of column to center of 
table, 12 in.; diameter of column, 84 in.; diameter of table, 23 in. ; 
diameter of double splined spindle, 1 in.; diameter of spindle 
nose, 3 in.; taper hole in spindle, Morse No. 4 or 5; width of 
column face, 7 in.: vertical travel of table, 20 in.; travel f 
spindle, 14 in.; travel of sliding head, 20 in.; maximum distance, 
spindle to base, 54 in.: minimum distance, spindle to base, 184 in 
maximum distance, spindle to table, 40 in.; diameter of crown 
g , 20 in.; diameter of double pinion, 5 in.; back-gear ratio 
t to 1 spindle speeds, eight, 23 to 230 r.p.m.; feeds, eight, 0.005 
to 0.075 in. per spindle revolution weight, 1850 Ib.: floor space 
(exclusive of pulleys, which overhang 10 in.), 22 x 49 ir 


for the drive pulley. Friction clutches and driveshaft 
bearings are continuously oiled by a geared pump in 
the oi! reservoir. The machine is adapted for tapping 
work and is provided with an automatic reverse. 


Madison Kipp Lubricator 


The Madison Kipp Lubricator Co., Madison, Wis., has 
recently placed on the market the lubricator shown at- 
tached to a lathe head. The lubricator is automatic 
in action, stopping and starting with the machine, thus 
delivering oil only when the machine is in motion. A 
hand crank is provided for delivering oil at the start 
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or in case the machine has been idle for a considerable 
length of time. 

Each oil feed has an individual adjustment that may 
be so set as to deliver any reasonable amount of oil. 








4 








MACHINE 


TOOLS 


LUBRICATOR FOR 
An advantage claimed is that, as there is only one oil 
tank to be filled for the whole machine, considerable 
time is saved in oiling and the oil is less likely to be 
wasted. 


Pawling & Harnischfeger Drilling 
and Boring Machine 


The Pawling & Harnischfeger Co., Milwaukee, Wis., 
is now marketing a horizontal drilling and boring ma- 
chine, illustrated, which is somewhat similar to the 
company’s No. 12 machine, except that the present 

















MACHINE 
mor zontal 


HORIZONTAL DRILLING AND 
Motor, 74 hp., variable speed, 500 to 
spindle travel, 3 ft.; vertical carriage travel, 6 ft. 5 in.; 
travel, 11 ft. 6 in.; diameter of spindle, 3 in.; Morse taper in 
spindle, No. 6; spindle speeds, 10 to 450 r.p.m.; feeds, four, 0.008 
to 0.07 in. per spindle revolution; rate of vertical carriage travel, 
3 to 9 ft. per min.; rate of column travel, 4 to 12 ft. per minute 


BORING 


1509 


rp.m ! 
column 


model is provided with floor equipment and outboard 
supports for the boring bars. The vertical shaft is 
driven by the motor at the top of the column and not 
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only drives the spindle, but serves for moving the car 
riage in a vertical direction and the column and carriage 
in a horizontal direction. The spindle is driven through 
a pair of bevel gears, while the travel mechanisms are 
connected friction clutches. The 
is provided with dynamic braking, which allows a quick 
stop to be made while tapping is being done. The 
carriage travel is operated through worms and worm 
wheels that are provided with ball thrust bearings. 

Four mechanical changes of 
corporated. The spindle is made of high-carbon forged 
steel and is bored for a No. 6 Morse taper and provided 
with a cap nut for holding special boring bars. The 
thrust due to feeding is carried on a dustproof ball 
bearing, the spindle itself running in bronze bearings. 
Four changes of feed are incorporated, and changes 
from one to the other may be made from the operating 
position. 


by reversing motor 


spindle speed are in- 


Etna Cutting-Off Machine 
The 3-in. cutting-off machine illustrated is one of the 
recent products of the Etna Machine Co., Toledo, Ohio. 
The machine is of the heavy-duty type and is driven 
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+-OFF MACHINE 


eon 


frictiou counter- 


is used, the cone diameters on the 


through a two-cone from a 
shaft. A 5-in. belt 


machine being 10 and 12 in. 


pulley 


Improved Drip Can for Hangers 
By D. E. MAPEsS 


The usual drip can on a hanger is either a cast-iron 
cup or an old tin can. In a certain shop where new 
machinery is being installed with a view to saving all 
the time and material possible, several galvanized cans 
were made which are as long as the hanger bearing, 
and to the bottom of these cans a screw cap was added. 

Any oil which drops of course goes into the can, and 
after a time the oiler merely unscrews the cap and saves 
every drop of oil, which is strained and used again. 
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LATEST ADVICES FROM OUR 
WASHINGTON EDITOR 
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D. C., Oct. 6, 1917—The problem of 
keeping airplanes in service requires constant care and 
of mechanics to make 
changes and But than this, it 


necessitates having a goodly supply of spare parts to 


Wash ington, 


a corps trained necessary 


repairs. more also 
draw from, so that damaged wings, ailerons, landing 
gears and other parts of the machine itself, not to men- 
tion small parts of the engine, may be readily replaced 
and the whole machine put back into service at the earli- 
est possible moment. This requires not only a part of 
the output of the airplane factories to manufacture these 
spare parts, but also the enlistment and training of a 
corps of mechanics to handle the repairs and replace- 
ments when they become necessary. 

In the case of the airplane engines, the parts that 
seem to require most frequent renewal the cam 
follower guide assembly, carburetor setting jets, ex- 

springs, inlet valves and springs, 
piston rings and magneto coupling 
The magnetos themselves also require 


are 
haust valves and 
cylinder gaskets, 
rubber segment. 

considerable attention, such parts as interrupter con- 
tact springs, interrupter ground brush springs, pinion 
keys, distributor block stud, distributor finger brush 
and collector brush, jack washers and nuts, all requiring 
unnecessary 


a fair number of 


delay. 


spare parts to prevent 


PARTS FOR PLANES 


When it comes to the parts for the planes themselves, 
londing wheels complete and inner tubes for the tires 


are perhaps the most necessary supplies. Then come 
propellers and canes, for outer wing skids; struts for 
the landing gears; landing-wheel axles, ailerons and 


upper and lower planes. A much larger supply of lower 
planes is necessary, owing to frequent damage by the 
landing wheels or struts being forced up through them 
by a bad landing, when the upper plane remains intact. 
It is customary to issue only half of the spare parts 
to the squadron in the beginning, the remainder being 
kept at the flying headquarters so as to have the latter 
act as a supply reservoir. Then, in case of any one 
flying camp having an epidemic of accidents of a certain 
kind, the extra spare parts needed can be drawn from 
the additional supply kept at the central-depot stores. 
In order to keep the machines in repair a large 
variety of skilled mechanics is necessary. Some idea of 
the diversity of trades represented and the number 
of men in each line may be obtained from the follow- 
ing list, which was furnished by the Signal Corps in 
order to show the kind of mechanics that it is neces- 


sary either to train for this particular service or to 


draw from the industries where they are now employed. 
These men are regularly enlisted and must be between 
the ages of 21 and 45 years. They are trained in this 
particular work at the various flying camps, and it is 
also the intention to assign certain mechanics to the 
different factories building airplane motors, so as to 
become thoroughly familiar with the construction and 
the different types of engines to be used. 
mechanics 


repair of 
This is one of the opportunities 
to do their bit much more effectively than they could 


for good 


probably do it in the trenches. The following lists 
show the kinds of tradesmen needed for aéro and 
balloon squadrons: 
AERO SQUADRON (Service) 65 Mechanicians, airplane 
= 2 Metalworkers 
: 2 Magneto-repair men 
aKer 2 Motor le-repair men 
26 ©} rs i second class) 2 Mold ni , 
7s 5 2 Patternmakers 
, D —_ 2 Propeller makers 
' erm 1 Propeller tester 
1 | 1al 1 Painter 
8 I LiF n 1 PI wrapher 
1 1 Radio man 
! Lit uy 1 Rigger 
- he ’ ’ 1 Saddler 
= Mi , plat 4 Sailmakers 
1 M in 150 
1 M ulr man 
1 | r AERO SQUADRON (Constr ) 
? + ran . 
: 4 = 2 Bueglers 
" R ; 3 Carp s 088) 
> « 5! ¢ pen s 
1 ae . 20 Chauffeurs 
| . 8 Cl s 
" } . . 6 Ce s 
, 3 Electr we 
W ler 
2 s | 1 unskilled lat s* 48 Labor ! 
2 , 0 
> F bers 
150 1 I Kmaster 
AERO SQUADRON (Supply) 
: 150 
l ( inetmaker 
4 Of = BALLOON SQUADRON 
33.C« S 
6 ¢ ks 60 Aér mauts 
1! Motorcycle-repair man 4 Cabinetmakers 
4 Packers 68 Chauffeurs 
! Photographer 42 Clerks 
San 24 Cordage workmen 
S oe 10 Cooks 
> aia aaa * 4 Draftsmen 
o/ Skilled and unskilled laborers 4 nsiehdiane 
150 24 Gasworks employees 
4 Instrument-repair men 


16 Mechanicians 


RO 8sQ IRON (Repair) 
AERO SQUADR Repair 8 Magneto-repair men 


1 Blacksmith 8 Motorcycle-repair men 
1 Boat builder 8 Riggers 
1 Cabu etr aker 60 Sailmakers 
18 Chauffeurs 56 Tailors 
9 Clerks 
6 ¢ 8 400 
2 Draftsarn * The number of skilled and unskilled 
! l ricia laborers should be made up, in so far as 
17. Engine-repair men it is possible, of plumbers, steamfitters, 
2 Engine testers gasfitters, metalworkers, woodworkers, 
| Instrument-repair man painters, etc + One of the laborers 
4 Machinists should be familiar with bricklaying 


AIRCRAFT SPECIFICATIONS 


Preliminary specifications for international standards 
of airplane materials are being issued by the Inter- 
national Airplane Standardization Board in Washington. 
This work has been in charge of F. G. Diffin, chairman 
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of the Standards Board, and copies of the standards 
adopted may be obtained by manufacturers interested, 
on application to the International Aircraft Standards 
Board, Room 224, Bond Building, Washington, D. C. 
All international standards on airplane materials and 
fabricated parts in the future will be issued from this 
office and can be had on application. 


Restricted Exports 


The Exports Administrative Board has announced a 
list of commodities, in addition to those published on 
Sept. 17, 1917, whose conservation is necessary on 
account of the limited supply and the needs of the 
United States in its successful prosecution of the war. 
Accordingly, the board has practically prohibited the 
exportation of the following articles: Oil-well casing; 
boring mills, vertical, 42 in. and larger; lathes with 
30-in. swing and larger; planers, metalworking, 36 in. 
wide and larger; caustic soda. 

Applications for the following articles will be sub- 
jected to the food administrator for his approval: 
Food grains and fodder (including, among others, 
wheat, corn, rice, barley, oats, rye, oil cake and oil- 
cake meal); animal fats and vegetable oils and soap. 

Export licenses may be granted, however, for the 
above articles when destined for actual war purposes, 
or when they will directly contribute thereto; and in 
certain unusual cases when such exports will contribute 
directly to the immediate production of important com- 
modities required by the United States; and also in 
certain other cases where the articles may be exported 
in limited quantities without detriment to this country, 
such as food grains and fats, which require the ap- 
proval of the food administrator. 


SHIPMENTS IN TRANSIT TO CANADA, NEWFOUNDLAND 
AND MEXICO 


be 
and 


Individual licenses will required for shipments 
to Canada, Newfoundland Mexico for all of the 
above-mentioned articles which are covered by railroad 
and for ocean bill of lading dated on or after Oct. 1, 
1917. This date has been fixed in order to avoid inter- 
ference with goods in transit. 

Shippers’ attention is called to the fact that where 
the quantities to be shipped are less than 125 bu. of 
food grains, 25 bbl. of flour, 125 lb. of butter, or 25 
bbl. of sugar and are destined for Canada, Newfound- 
land or Mexico, they may be licensed by the indorse- 
ment of the collector of customs at the point of exit 
when the shipper presents to the collector the usual 
shipper’s export declaration. Where it is ascertained 
that exporters are making applications for an excessive 
or unusual number of licenses for small shipments to 
the same consignee in order to avail themselves of 
the facilities offered by the above plan, applications 
will be refused by the collector and licenses previously 
issued will be revoked. 


COMPLETE CONSERVATION LIST 


The addition of the above articles makes a completed 
conservation list, as follows: Acetone, alcohol, alumi- 
num, ammonia salts, ammonia nitrate, anhydrous am- 
monia, animal fats (x), arsenate of lead, arsenate of 


seda, boiler tubes (iron and _ steel), boring mills 
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(vertical, 42-in. and larger), butter (x), carbolic acid 
(phenol), castor oil and castor beans (x), caustic soda, 
chrome-nickel steel, cotton linters, cottonseed oil (x), 
cyanide of sodium, ferromanganese, ferrosilicon, ferro- 
vanadium, flax, food grains 
wheat, barley, eorn, rice, oats and rye) 
(including ship, boiler, tank and 
in. thick and heavier and 


(including, among others, 
(x), glycerin, 
iron and steel plates 
other iron and steel plates 
wider than 6 in., whether plain or fabricated), lard 
(x), lard compound (x), lathes with 30-in. swing and 
larger, mercury salts, nitrate of soda, nitric acid, nitric 
salts, oil-well casing, oil cake oil-cake meal (x), 
phosphoric acid, phosphorus, pig iron, planers (metal- 
wide and larger), potash and chlorate 


(2s 


working, 36 in. 
of potash, potassium salts, saltpeter, scrap iron, scrap 
steel, searchlights and generators (suited for army and 


navy use), soaps (x), sodium sulphite, spiegeleisen, 
stearine and stearic acid (x), steel billets, steel blooms, 
steel ingots, steel sheet bars, steel slabs, sugar (x), 


sulphate of ammonia, sulphur and sulphuric acid, super- 
tallow (x), tin toluol, tungsten, 
vegetable (x), wireless wheat (x 
wheat flour (x), wool rags. 


plate, 
apparatus, 


phosphate, 
oils 


IMPORTANT INFORMATION FOR SHIPPERS 
In making this announcement, the Exports Adminis- 
trative Board takes occasion to advise exporters and 
commission agents of the necessity of securing export 
licenses before making purchases for export or engaging 
freight space or tonnage for all articles on the con- 


servation list. The granting of export licenses for 
the shipment of the food products and fats in the 


“conservation list” (all commodities marked x) to 
countries other than those associated with the United 
States in the war is now being delayed, as, on the 
advice of the food administration, it is not desired to 
have any considerable quantities of the above articles 
exported. Heretofore many applications have been 
made by telegraph, but this practice will not be neces- 
sary if the followed, as telegraphic 
applications cannot preference over those 


above advice is 
receive a 
received in other ways. 

Applications may made at the Bureau 
port Licenses, 1435 K St., N. W., Washington, D. C. 
or at its branch offices or agencies at other points. 
Official Bulletin. 


be of Ex- 


Dividing on a Lathe or Shaper 


By J. O. REED 


Being employed in a small shop, | am very much 
interested in the “Small-Shop Notebook,” especially the 
for the shaper as illustrated page 


“stunts” on 626, 
Vol. 46. 

As we have no miller or dividing head, when a job 
of circular dividing comes along we can generally find 
among the change gears of the four lathes in the shop 
a gear that has the same number of teeth or a multiple 
of the number of divisions required. 

We then fit a mandrel to this gear and to the work 
to be divided, place it on centers either in the lathe 
or shaper and after fitting a suitable stop to go into 
the space between the teeth on the gear are able to 
do a fair job. In an emergency we have cut gears 
in this way in the shaper. 
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Machinery and Machine-Tool Trades 
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facturing Co.; A. J. Babcock, president Manning, Max- 
well & Moore; Norman Dodge, vice president Mergen- 


+ 


Committee for the Liberty Loan thaler Linotype Co.; H. R. Swartz, president Intertype 


In the 
floated by the Government, a committee known as 
Machinery and Machine-Tool Trades Committee 


been formed. Governor Strong, of the Federal Reserve 
Bank, appointed J. W. Lane, president of the E. 
Bliss Co., chairman of this division for the Cit 


ii 
’ 


Greater New York. 


interest of the second Liberty Loan, being Corporation; George J. Low, of F. M. Dyer & Co.; 


the Charles A. Hirschberg, publicity manager for Inger- 
has. soll-Rand Co. 
The committee held its first meeting on Friday, Sept. 
W. 28, when it elected H. R. Swartz vice chairman and 
vy of George J. Low secretary and appointed Charles A 
Hirschberg publicity member. The committee has es 


Chairman Lane called together the following men, tablished headquarters on the sixteenth floor, 334 Fourth 


prominent in the machinery world, to codperate 
him: Henry Prentiss, president Prentiss Tool 
Supply Co.; George Doubleday, president Ingersoll-I 
Co.; R. L. Patterson, president. American Machine 
Foundry Co.; C. I. Cornell, treasurer Pratt & Whi 


} 


with Ave., New York City, and manufacturers of machinery 
and and machine tools, as well as their employees, are asked 
tand to communicate with the secretary at the above ad- 
and dress for full information, subscription blanks and other 
tney material. The personnel of the committee is such as to 


Co.; Henry Fuller, vice president Fairbanks-Morse & warrant the greatest confidence in the outcome of its 


Co.: John H. Lidgerwood, president Lidgerwood M 


anu-_ efforts. 











svenennuenennovansnsneuccsennnossennesuecsgoans souseccanenenconcconectonts The author broader the term rent ind Many important topi have 
3 nde ’ ’ for rro ‘ d o abbreviated to make tl li 
> . 4 r 3 includ th ¢ r ground a » a la a ak le discu oO 
I ersonals lilding spa ad ir t he factory a appear somewhat dogmati 

Sasevenevsesevenssnsannvnsnsaseneeensessesseessenssnees senens pusveceenevernersesnnvsnenseneensendd vell is tl . a ep < ich fa , J he bool noweve! contains much usé 
cilitie ul and helpful iaterial, and the ad - 
P : (Chapter 6, Depreciation, I irance, Tax¢ 1Or rais¢ many questions that requir 
Semen Ww. Stocnserga p ; enue and Intere a he e implies, dea further investigation All will not agree 
a p+ ne eos ae. petal ith the charact and disposition of thest with some of the author’s conclusion but 

. Ath on & Co. 1 . I ATi ite, It a o include ‘ discu ion of managel * cost accountant and studs 

t} ! d chare of uch matters will find the book refré 

5. J. Dale, « I I r & Co., ) Chapter The Machine Unit Syvstem, de- ing and helpful We need more discussior 
cy St .' ‘ " Chicago crib brief! a .d for determining of its kind.—Dexter S. Kimball 
I ! tul 1 fre I ta i machine it it i most commonly 
f eight h i d It is que onable \ her the au Zonvaenevensenensesnssesvensaneseeessessusenseccsneooansenensuesnsessvenssnnsceessesoessnonesieereessosenees 

. Pe tnor nan il ! ro ent on thi = : 
William C. Bennett has bee Lppo d : , 3 F | e " 
: itter ell-kne tit = j NI 
werintendent of er the Ke iter well-known title, cation tor 2 LOorthcoming Meetings 
‘ Shinh a norat f Chi- t} ry ‘ 3 : 
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.s Mobile 
commo know a pleme if 
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WW ‘ organizatio 4 af Pe 
& \ ( ‘ clatior Mon y meeting on _ “first 
\la., I t Chant ' Wract ; Manufacturing Wednesday of each month. Young Hotel 
the l us oe te in manu- Donald H. €. Tullock, Jr ecretary, Roon 

‘ ) » ° ap t1, 166 Devonshire St., Bosto Ma 
urtime . 
Chat ( ' , I Engineer Societ Mont 
OONOORNADODEANOOECEDSENNO EHD AAOORAOREOEEAOEAU RAD EED DAN OEEOEDORAAaNORENEETeELOeO TE a ‘ nm - leql ly 1 ‘ f rt! Wednesd ‘ P 
7 ° ° ‘ = ; ntl ee Thor , 
SUR] P bl ~< 3 mo ’ ding 
New Publications ; P praphic uin~ Sey PO. Ban ne Po an 
avenue sosvuseneneavoenesovorvnoeseseonee roeneenend ‘ r IR , 
f report New England Foundr s Asso tlo 
Shop Ex pe nse Analy sis and ¢ ontrol By nd of Reg r meet y G na Wed 
I ‘ rik ese « 1 tl x i e Clu Bost 
a I er La rer It will be t Fred | Sto 05 Broadwa 
I dengines : a < rro t ! i ral bridgeport, M 
/ Awe nive ; } ed. a 
\ it } } t pare . ’ . . - . 
wo Engineer Society of Western Penr | 
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‘ ; “ee . but ectlio meet £ first Tuesday Elmer K 
! hod th : Hile ecretary Oliver Building, Pitt 
' ‘ burgh, I 
- b } [ Fi 
£ of } Y o 
: , Rochester Society of Technical Draft 
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; t logical ! , i me g, last Thursday 
, ad } ot 9 distributio ~~ L, Angevine Jr secretary 857 Genesee St 
‘ er] tremendously, how- ‘Rochester, N. 
P and d d bed ma or 
not be ipp ible to w é p Superintendent and Foremen’s Club of 
( I ! nding o circumst The discus- Cleve d Mor meeting, third Satur 
f | is « ana iminating and is based da Philip Frankel, secretary 310 New 

j viou ac experience in this line England Building, Cleveland, Ohio 
t is of distribu ge é ye ‘ » ot ! or- of worl No the are advocated t 
ect result ire especi illy new, but many of the forn Western Society of Engineers, Chicago 

Cl M I ‘ d Mat 1 methods presented | be found to be Ill Regular meeting first Wednesday 
rial ] discu tl te eresting a d instructive evening of each month, except July and 

f exm nd diff bet we x r) rut he use of new and unfamiliar August BE N Lavfield, secretary, 1785 
incident to tual ind tha f old things may well be ques Monadnock Block, Chicago, Il! 
volved i , al ed ind me of hi definitior eem 

Ch Classif nad I re- ewhat rbitrarv and not in keeping 

shou at t sat Ladewor A - h pr > wena ry a ao Technical League of America tegular 
, . 2 ae a a = - meeting, second Friday of each mont! 
ing to Prod on, cla xpense and rent expense, which are used . , or > 

; + ; - . be oo i Oscar S. Teale, secretary, 35 Broadwa 
oO manu i g i to over a variety of iter are lilustra- New York City F 
the charges th ! 1} ito each tio of tl as is the use of the term ew rk It} 
class of account machine unit system, for what is commonly . . ‘ 

Chapter 4 Distributing Ma facturing known as machine rate Philadelphia Foundrymen’s Association 
Expense to Production Centers and Segre- The book is not as well balanced as it Meetings, first Wednesday of each month 
gating Power Expense, is devoted to meth- might be Thus, the important subjects of Manufacturers’ Club, Philadelphia, Penn 
ods of calculating expense and of merging depreciation, insurance, taxe and interest Howard Evans, secretary, Pier 45 Nort! 
idministration expense and power expense occupy much less space than is devoted to Philadelphia, Penn 
into machine expense and material expense. the discussion of the many forms of waste 

Chapter 5, The Standardization of Rent’ that occur in manufacturing processes. The The National Machine Tool Builders As- 


Expense Distribution, discusses the nature chapter on or 
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believe should be included under this head- more closely c« 





sts the items that the author omitted and its place filled with something vention at the Hotel Astor, New York City 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 


Screw-Cutting Device Cutting-Off Machine, 8-Inch 
Porter-Cable Machine Co Charl Taylor, Ltd., Birming- 
Syracuse, N. Y. ham, England 





























“American Machinist,” Sept. 27 \ Machinist Oct { 
1917 1917 

Will handle threading jobs up equipped with an all 
to 24 in. in length. All gearing ad headstock carrying the 
is eliminated between the spin- er head, while the work i 
dle and carriage, the latter held in a_  self-centering vis 
being actuated directly by the th hardened steel jaws of such 
lead screw through a traveler construction that a variety of 
connected to the carriage by a sizes of stock may be handled 
dovetail pull rod The lead without adjustments. Three 
screw is made in the form of cutting tools are used, a bala 
an externally threaded sleeve Ing attachment being incorpo! 
and is mounted on an extension ated to equalize the power ap 
at the rear end of the lathe pled to each cutter Capacit 
spindle ; this extension is screwed ork up to 8 in. in diamet 
on the threaded end of the floor space, 43 x7 ft weig 
spindle ‘ ) Ib.; driving pulley, 54% 

! horsepower required, 9 


Grinding Machine, Universal Tool 























Gear-Hobbing Machine No. 3 r —— EE Dauber Kratsch Co.. Oshkosh 
Larber-Colman Co., Rockford i ; | Wis., manufacturer: BE. L 
Lil ' : Essley Machine Co., 551-557 
American Machinist,” Sept. 27, Washington Boulevard, Chi = 
1917 cago, ILll., sal agent 
Capacity, work up to 5 in. in American Machinist,” Oct 
diameter, 7-in. face and No. 12 1917 
diametral pitch; diameter of Table rface, 5 x 36 in long 
hob spindle, ~ in.; maximum itudinal table movement ) in 
diameter of hob, 2, in.; taper transverse tablk movement 8 
hole in spindle, No. 9 B. & S ; mh. 2 vertical table movement, 
driving pulley, 8x1Z in.; hob ; 9 in.; maximum distance ce el 
speeds, six, 100 to 500 rpm of wheel to top of table, 83 
hob. feeds, @.015 to 0.150 in. per ! wing on centers, 10 in.; ma 
revolution; floor space, 28x 40 mum distance between cente! 
in; net weight, 1700 Ib. Is 22 in.; dead center in headstox 
fitted with either a right- or a No. 3 Morse taper; height f 
left-hand hob swivel, the former pindle fro floor, 48 in ope 
accommodating a range of spiral i oO universal vise 23 ji 
settings from 60 deg. right hand width of vise i 1° i 
to 90 deg. left hand, while the chuck t-in 3-ja unive l _ 
latter accommodates a range of depth of internal nding pet 
spiral settings from 60 deg. left | ! ted, 4 belt dth, 14 in 
hand to $0 deg. right hand 4 weight 1350 Ib.; floor spac 


Gage, Adjustable Limit Snap 
“a ag peers’ ; Grinding Machine, Disk, No. 17 

















Slocum, Avram & Slocum Lab- ; a m. 
oratories, Inc., 531-537 West ( ( H be y & ( ) Chi 
21st St., New York ¢ ‘ o, ill ind Be W 
- — \ I i Ma . 
American Machinist,” Sept. 27 4 nomb ‘ dis] , 
1917 erinding m: e the f j 
An adjustable limit snap gage | e t ty] £ 
made in 20 different A cove 1 and the lubricatio en 
ing all size up to 12 in One busl ire t 
end of the gage is provided with | 1 é d ! ca 
plugs adjusted by countersunk 1 | a urde d and gro 
screws, the idea being that after l . ul t! at I re 
the adjustment has been made E d ¢ . tl rig 
the screws may be sealed, mak h ‘ ) 
ing it impossible to change the a ! 1 ad or « rt 
limits without detection. Anvil dk t Oo { 
and plugs are ground and lapped pull l ( 
as individual unit Is provided } that the ¢£ ri 2 ma | 
with an insulating grip made of ope ed W end 1 t 
fiber, attached to the cast-iron up } pi e as the 
frame ; seiidail ures ches < ee “4 
fi 
Tank, Portable Lubricant Threading Machine for Stay-Bolt Tools 
Gilbert & Barker Manufactur- Landis Machine Co.. Waynesboro. P 


ing Co., Springfield, Mass 





American Machinist,” Sept. 27, 


191% 


A portable tank outfit for 
handling cutting oils and com- 
pound Has a capacity of 50 
gal. and is furnished with a 
quick-acting pump that may be 
utilized either for delivering 
clean oil or compound to the 
machine or for collecting used 
compound and conveying it to 
some point where it can be fil- 
tered Is mounted on wheels 
and may be easily moved from 
place to place about the factory 

















“American Machinist,” Oct. 4, 1917 

For work on hollow stay-bolt tube Is equipped with an auxil 
iary bed that is attached to the main bed and supports a carriage 
fitted with threaded grips for timing the threads on the ends of 
the tube. The lead screw insures the thread being started cor 
rectly, and a pitch indicator serves to indicate the correct positior 
for engaging the lead-screw nut Is shown arranged for an alter 
nating-current constant-speed motor with mechanical speed-change 





Patent Applied For 
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WEEKLY PRICE GUIDE OF 


ETHAN NALAUNADANNOUNLEGUSLEGUAUNDEODEDENDONEOONUOOEOUOVENEODOOPOOOOEOEDENDADEOEGUGLOOUOUOUEODEDEOEOUNOEOUOTEOEOEOEGNGAUOOOUOUOOLEVONLULEUSUOEURMEAUEGEOSUOUEOOUUEOOOOEU EDAD HULU ELE MLE 


EY 


MISCELLANEOUS STEEL 
pound from 


IRON AND STEEL 


Government Schedule 


e « ’ 


are wareno 
The 


t. will 
ehou 


nave ttle et 


PIG TRON 


dates 


f.o.b 
P July 2 


Pitt 
for 
WELD 


Galvar 


17 


I hes ized 


T WELD EXTRA STRONG PLAIN ENDS 

“ 3S »0 3 

SHAPES Che ‘ t rices " i re r 3 54) 
ape ? ‘ pia t rt 34 
EXTRA STRONG PLAIN ENDS 


* Delivers 


} ‘ 
S e revisio 
i I 


1% 53 % 


+r 7 to 
STEEL ‘ 
tura 


er fro jobbe LAP WELD 
10 
tS 
42 


"5.00 
» O00 
10.00 
B 
steel butt welded 38 
steel lap welded 18 
fittings 
Pitttsburch. mil 7 ( "ice yt iron 
Warehc 
W arelhe f 
Warehouse 


Class B an 
standard sizes 


METALS 


MISCELLANEOUS METALS—Present 
ents per D ots 


SHEETS 


jobber 


STEEI 
pound from 


past New York quotat 


ons 


pound, in carioad 
One 
Month Ago 
"HOO 
61.75 
10.50 
S00 


‘ Yi 


imed 


Z.* *Z2Z2Z7Z2Z2Z.2 2 @ 


] 
DRAWN STEEI me 


COLD SHAFTIN( 
ring at least 1000 fa ( n base 34.00 838.00 
nt hold Popper wi rload 

B38 50 IS 33 


$3.00—45.00 4°3.00 41.00 
10.00 10.00 50 33.00 


00 36.00 33 
$5.00 4°.00 
$”?.00 37.00 


50 
15.00 
39.00 


base 
ets 
and L, 


New Yor 
Cleveland 
Chicag 


t4 


39.25 39.25 24.62% 37.00 24.75 39.25 


24.00 
DRILL ROD Discounts from list price re ¢ fo s at the lemme eins 
place named Leavier il 
Standard under er 0 it 
0 
+0 
4 BRASS 
l 1 Ib 


hot rolled 
per sq.ft 


16 oz cold 


extra for 


rolled 
"oO 


14 oz 
in. widths 


and 
and 


auoted 
polished takes le 


ets above 


New York 
Cleveland 


Chicago 
j Ti) 


RODS—The followir for large 

ind over, warehouse: 25° to be added to mill 

0 to be added to warehouse price for extra 
Oct. 5. 1917 

Agro i $29.00 

, 35.00 


are 


lots, 
prices 


£ 


yr quotations 


SWEDISH (NORWAY) IRON—The per 100 Ib in 
lots One Year Ago 


ton 
One Year 


New York 
Cleveland 


Chicago 


In coils at 
Note Stoc) 


WELDING MATERIAL (SWEDISH 
1.0 New York n 100 


pour 
Welding 


oh. vk. ? ’ A 
. 10 


wi re® 


12 21.00 @30.00 
No. 14 and 4, | 
18 | 
20 ] 


‘Very scarce 


Iron 


Welding 


$6.00 
630 


0 


Rods 


16.00 
14.00 
12.00 
12.00 


33.00 
20 00 
38.00 


New 


( 
Cc 


eve 


hi 


SHEETS 
f.o.b 


ZING 


j ’ 
yad ts 


York 


land 


igo 


ANTIMONY— 


for spot 


—The 
mill 


following 


Oct. 5 


1! 
21 
21 


22.50 


and 
duty p 


Chinese 
delivery 


Jap 


in cer 


prices 


-In Casks— 

One 
117 
00 
00 


inese brands 
uid 
Oct 


34.00 
37.00 


its per 


Year Ago 
17.00 
16.75 


17.00 


> 


ir ee 


5. 1917 


15.00 
16.50 
16.00 


‘nts per pound 


prevail 
19.00 
Broken Lots- 
Oct. 5 One 
1917 Year Ago 
°?1 50 18 00 
21.25 17.50 
23.50 18.00 


pound 


In 


One Year Ago 
to40 
13.00 
13.50 





There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 
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SHOP MATERIALS AND SUPPLIES 


ian) 1U00OREEUERUSACAU EAA EU TAA EOUEO TANCE ETM AOA AEA EAH EAL il WHUULGAEALNAH ‘UH ST mut UEUPUUEUEAAEUEATAUEO TAAL SATEL EEA ADEA EEUU EAE 











TOCTOT EULA 

























OLD METALS—tThe following are the dealers’ purchasing MISCELLANEOUS 
prices in cents per pound tit ' 
















— New York— Cleveland — SEAMLESS DRAWN TUBING The base pric Sa Cena , 
oi? Yearago 10917 Year Ago 170M warehouse in 100-Ib. lots is as follows 
Copper, heavy and crugeibl 24,00 91.75 2? O0 50 New York Cleveland Chicarco 
Copper, heavy and wire 23.00 °0.75 9) OO 150 Brass £3.00—45.00 $1.00 { 
Copper, light and bottoms “0.00 17.50 "0.00 19.50 Coppe 000 0.00 oO; 
Lead, heavy 8.00 » 00 7.00 Wis For een a , " 
Vaal ten 6.75 +50 00 $50 “gel ee 
Brass, heavy 15.50 12.50 14.00 14.00 , “ : rs t oe ya l f 
Brass, light 1150 10.00 11.00 11.00 : ‘ , i € ] of le 
No. 1 yellow rod brass turnings 16.25 13.75 14.00 15.50 but U t Vv 1 base of ] 2 
Zim 6.00 6.25 6.00 7 00 ~ ess Uf 0 It t ) " > be a 











ALUMINU™M 
places named 


The following price are from warehouse at 











aluminum 
remeltir 





rots ior 





n lots and ove 





COPPER BARS from warehouss 







BABBITT METAL 
New Yor 





SAI 































COKE The following ire price per net ton a oven Conne I< 
CARRIAGE BOLTS—From warehouses at the place named ville, and cover the past four weel : 
the following discounts from list are in effect 
’ » » . = . 3 14 sept 1 Sept . Ovt 
i New York Cleveland Chicago Pr mpt furnace $13.00@13.50 $1 0@13,00 e800 on an 
‘% by 6 in , 30% 30 10—2? Prompt foundry 13.50@ 14.00 13.00 @13.50 “8 00 Reno 
Larger and longer 10% 0% 30—5 
= 4 » ’ TT 
MACHINE BOLTS—Warehouse discounts in the following WIPING CLOTHS—In Cleveland the jobbers’ price per 1000 is 
‘ities as follows 
New York Cleveland Chicago i . ra ; 
% by 4 in. and smaller 30% 35% 10 10 13% x13% $35.00 13% x20% $45.00 
Larger and longer up to 1 in. by 30 in 15% 25% 30—5 In Chicago they sell at $30@33 per 1000 
WROUGHT WASHERS—From warehouses at the places FIRE CLAY—tThe following prices prevail 
named the following amount is deducted from list price Oct. 5. 1917 ) Month Aco 
New York $1.00 Cleveland $3.80 Chicago $4.00 Chicago 100 Ib. bag $0 50 $0.50 
Cleveland 375-lb. bag 250 200 


For cast-iron washers the base price per 100 Ib. is as follows 




















; New York $5.00 Cleveland $450 Chicago $3.50 
: ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib 
: COPPER RIVETS AND BURS ¢ell at the following rate from Oct. 5, 1917 One Month Ago One Year Ago 
j , >} se New York $4.30 $4.30 $2.75 
By warenouse Cleveland £50 1 60 © 60 
3 —————————t ee Chicago 80 3°95 5 5 
Oct. 5, 1917 One Year Ago Oct. 5, 1917 One Year Ago 
Cleveland. List plus 10% List price List plus 10% List price —— “_ , 1) 
Chicago... List price List price List price List price LINSEED OIL—These prices are per gallon 
New York. List plus 10% tos % from 10% % from list —- % from -—New York— — Cleveland —. — Chicago — 
- . Ort. 5 One Ort. 5 One Oct. 5 One 
1917 Year Ago 1917 Year Ago 1917 Year Ago 
; RIVETS—The following quotations are allowed for fair-sized Raw in barrels $1.23 $0.73 $1.30 $0.77 $1.26 $0.75 
: orders from warehouse: »-gal. cans 1.33 83 1.40 87 138 2° 
New York Cleveland Chicago 
, Steel ¥ and smaller o- 30 % 30 % 10% * . , : = e - 
Tinned _ 80% 30 % 40%°* WHITE AND RED LEAD in 500-Ib. lots sell as follows in cents 
i *For less than kg lots the discount is 35%. atk gatas —___—__— Red—______ —— White——__ 
Button heads, 3, 7, 1 in. diameter by 2 in. to 5 in. sell as fol- Oct. 5, 1917 1 Year Ago Oct . 1917 1/Yr. Ago 
ry Dr 
lows per 100 Ib Dry In Oil Dry InOil andInOil and In Oi 
New York $7.00 Cleveland $6.85 Chicago 95.50 100-0. ker . ’ ‘3 oy rs 50 eS 50 +t 00 a3 n0 10.50 
. ain _ « . = , nd = .f ’ cegs Py ? > Ay 3 25 10.75 
CanchenGs, same Gin 12%-Ib. kes 12.75 1300 11.00 11.50 12°50 11.00 
New York “an $7.10 Cleveland . $6.95 Chicago ' $5.60 1- to 5-Ib. cans 14.25 14.50 12.50 12.50 1450 12.50 
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vha 1 a d irt 
with reliat a ict er 
> T ~ T ™ 
METAL WORKING 
NEW ENGLAND STATES 
Conn.,, Bridgeport The Pequo om 
Foundry Co., 5tl St ha awarded t con 
tract for a l-story addition to its pliant 
Conn, Bridgeport—The I l State 
\irplane and Engine Co., c/o Clark & ° tl 
yner, Arch 747 Main St Hart ha 
had plans prepared for a 1- at d tors iC- 


tory to be built on Eagles N¢ 


Oct. 4 


Conn., New Haven 
peating Art Co iD 
purchased i te on Divi 


» build a large plar 


Conn., Putnam—H. J. Stenberg, 0! We b- 
ter, Ma is building a garage at Bridge 
ind Water St Estimated cost, 340,000 

Conn, Stamford—The H. & H. F ndr 
Co. is building three 1l-story ada to 


foundry Noted Apr 


Conn., Torrington—The ! 
Co 535 Migeor Ave j buildir i I 
Noted Oct. 4 
Conn., Waterbury rt Co 1 Tron 
ind Metal Co 75 Eliz St oe 
i tory, 14x 44-Tt idditior to 
iestir ited cost, 36 AL N a S 
Conn., Winsted r Fitzgerald Ma 1- 
facturing Co Meadow & ifa turer oO 
heet-metal goo wi I iward the cone- 
’ ¢ for " | ) ] l und 
factory Estimated « 
Me Portland \ & R H I c/o 
I Fog | ~ ré 
e bic f i to m 
1 ser | } = 
’ e ‘ r} Co S 
Arch 
Mass., East Boston (B ) 0m.) 
N. L. Deuts 1S t Ss a 
nz a l1-story & rh » Be 
St Estimated ) } 1 A 
Mass., Everett EF. F l Ww - 
gtor \ i i ure » t f ’ 
tor’ rage I ] $ 00 
Noted Sept 7 
Mass., Holyoke—The D e Steam Pump 
Wor Appleto Sr building 
to 1 x1f ft ,aa int 
esti ited < t $ ) 1 \ 
Mass., Lynn (Wwe ] 
Electr r ' } . ¢ 
7 ta) 
, y rad ’ . 
a 4 1¢ g 7 
tter 1 by ‘ 


Mass., Medford J \ 
' t } ‘ 


1 
Estimated cost, $5 00 

Mass., Springfield iit Bro ( St 
l iwal ty + * , 
rag ind t t ( 
St stir l 

Mass., Taunton r , t t I 

Co { t St } ‘ t \ 
uae hop Estimated 

Mass., Worcester D 

ont St.. manu irer of text i 

, } ~warded yntra 

ddit to i f i> t ) 
S15 0 

R. LL, Pawtucket—The H 1 & Bul 
lough Ameri T lachtit = Ple ant \ \ 
— f ha iward 1 the eontract for ' tory 
idition to it foundry Estimated cost, 
$7000, 

R. L, Pawtucket—The Johnston Machine 
Co 1927 Newport Ave plans to erect a 

tory R4x~990-ft machine shon Esti- 
mated cost, $6500 JI. Cc. Potter. pr 
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New and Enlarged Shops 


iwe w be giad to pul h it tree 


MIDDLE ATLANTIC STATES 


Md., Baltimore—T! Amer ur 
nd Manufacturing Co 33 East 
St plar to build several -stor\ 
t nt 


Propeller 
Hamburg 
addi- 
tior o it pla 

N. J., Newark—The De Laurit Aircraft 
Corp., 233 Broadwa Ni has 
had plans prepared by C. Ziegler, Arch., 75 
Montgomer St Jersey Cit for a 1 tory 
embling plant to be built on River Rd 
Aug 


Noted 


-- Newark—The Essex F 
Murra St i having pla prepared by 
Lebovich & Klockar Arch or a li-story 
N. ¥ Albany - J. Swack, 184 Central 
Ave ha had plans 


Weber Arch i$ Western 
tory garage Estimated co 


N. Y., Albany J. Zorack plans to build 
i -stor garage at 178-182 Centr Ave 
Estimated cost, $30,000 

N. Y., Binghamton—The Crandall-Stor 
Co Court St manufacturer of carriagé 
irdware ha been granted a permit for 
ur 1ddition to it plant 

N. Y¥., Buffalo—The American Car and 
Foundry Co 370 Babcock St pla » build 
1 new addition to its plant on Metcalf 
— f 

N. Y., Buffalo—The Buffalo Nipp und 
Machine Co 925 Glenwood Ave plans to 
b l 1! i I! p 

N. ¥., Buffalo I Tewe Steel and Mal- 
leab Cc. , Herte \ ) to build 
1 ev ] t iddi ym t t i 

N. ¥ Buffalo The La \ ey Rail- 
road I iT > tt St yiar to build 
, , } hop. boiler lant, black- 
! h », et 0 ts Tifft vert I i 
mated t 50.000 G Hand 1423 
Liber S New Yo ‘ I 


N Y., Buffalo—The Wire Wheel Corp 


of America build factor) 
Elmwood Ave. R. J. Reidpath & Son, Build- 
I Exchange, Arch 

N. ¥., Dunkirk The Atlas Crucible Steel 
Co building $ additior to it pliant 


ted Sept 


Ithaca The Morse C 
> th Tioga St ha iwarde the cont 


{-stor ddition to its plant 


N b | New York (T ] of Broo 
l Fr ( i I ) S ha 
epared |! I ( ( re Are 
s I St I I £ £ Esti- 


a New York I rs of Brook- 
) Lewis Constr t ) 61 Ful 
S 1d plans D d by S. Mi 
i > \ h L780 | in <A‘ I 
l £ é to I b t o in i 
Par ‘ E 1 $f ) 


New York (Borough of Man- 


) 7 \ M Co 0 

( S j re ed pital ] 
fy : \ to $ ” and pla to 

i d impro i pla 

N y New York I 1 o Man! it 
—T Empire " ( Broad- 
} in 1} Pp j Me- 

| Ar t ia f , 4 ( 


New York (Rorough of Manhat- 
he Hunger 1 Bra ind Copper 
atavett St i building ' new 
iddition at 90 W te St Noted Julv 12 
New York (Borough of Manhat- 
tan) The W. Sct ‘ Estate ela & P 
Kurzmar 5 Broad St ha awarded the 
contract for a 1-story garag Estimated 


Noted May 31 


N. ¥., New York—(Borough of Que 
The L. W. F. Engineering 


cost, $25 000 


ns)— 


manus 


Co Ine 


facturer of aeroplane recently acquired a 
site of land near 10th St.. College Point and 
plans to lild new additions to its plant. 
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If you cannot find 
you in touch 


Buying Section 
of cost, thus putting 


N. ¥., New York—( Borough of Queens) 
The Keiner-Williams Stamp Co. plans to 


erect a l-story, 100x153-ft. addition to its 
plant in Richmond Hill. Estimated co 
$22,000. 


The Buffalo 
having plans pre- 
l-story, 35x80-ft. addition 


Tonawanda 
wast Ave., is 


new 


N. Y., North 
Bolt Co., E 

pared for a 
to its plant 


N. Y., Rochester—The Bisler Manufactur- 


ing Co., 17 Eiser Terminal, manufacturer 
of tools, has awarded the contract for a 
l-story addition to its factory Kestimated 
cost, $4000 


_N. Y., Syracuse—The Crucible 
of America, West Fayette and 
St., has awarded the contract for 
Estimated cost, $60,000 
. ) The Pittsburgh Steel 
Product , Frick sidg~., has awarded 
the contract for two 1-story tube mills. Es- 
timated cost, $75,000 F. W. McCook, Pre 
Noted July 19 , 
_Penn., Ambridge—The Central Tube Co 
wans to erect a new galvanizing depart- 
ment on I4th St. to replace the old one 
The Titan Metal Co 
large auxiliary plant heré 

Morton Bros... 100 West 


Steel Co 

Magnolia 

a factory 

Penn., AlHenport 
C 





Penn.,, 
plans to 


Bellefonte 
erect a 


Penn., Berwick 


Front St., is receiving bids for a 2-stor 
garage Estimated co t, ¢ O00 E L. 
Grosch, 636 North Church St Arch 


Penn., Chester—The Chester Shipbuild- 
ing Co., Front and Kerlin St Is receiving 
bids for the erection of i -stor punch 
shop addition to its plant Noted Oct. 4 
Penn., Parryville—The Carbon Iron and 
Steel Co. has bes taken over by A 
of Reading, who plar to build an 
t e 


sroden, 
addition 
> “vat 


Albert Berry, 6067 
prepared for a 
ited cost, 


Penn., Philadelphia 
Ridge Ave., has had plans 
new i-stor ichine shop Estim 


$5000 
Ancho 
irer oft hip ancho i ha € 


Media 


Penn., 3owen 
Co., man 


Philadelphia—The 
fa 





tract of land o he 


building a plant. 
Philadelphia—The Fox Auto Radi 
1315 Vine St has awarded t 


g plant 


cured a acre 


Railroad and is 


Penn., 
ator Co., lé 
contract for a story manufacturi: 

Penn., Philadelphia—The K tone 
ery Mills, 4329 Paul St manufacturer of 
emery and other abrasive whee 
iwarded the contract for a 2-story 
tion to its plant Noted Aug , 

Penn,, Philadelphia—(Tacony)—The Ta 

mv Ordnance Co. has awarded the con- 

tory, 36x43-ft. brick 
timated cost $31,000 


tract fora 


ictory E 


Penn., Philadelphia The White Motor 
be } Tat 


Car Co is had plans prepared by W yn 

& Co Enegr., 115 Leader News Bldg., 

Cleveland, for a 1-story plant to be built 
th and Brie Aves Noted Sept. 27 


Penn., Pittsburgh—The Hamilton Motor 


( r Co 201 5th St... has awarded the con 
tract for ar iddition to its plant Esti- 
mated cost £25 n00 Noted Sept. 6 


Penn., Pittsburgh—The Negley Ave. Ga 


rage Co., South Negley Ave has awarded 
the contract for a 2-stor. Rox 1 &O-ft publi: 
ervice storage garage and shop 


Penn., Pittsburgh—The Pittsburgh Knif 
and Forge Co 709 Belmont St., has se- 


cured a site at 47th and Harrison Sts., and 
plar to enlarge its plant 

Penn., Reading—The Reading Chair 
Block Co., 19th and Bern St., is building 
1- and 2-story factory Estimated cost 
$95 000 
$2 

Penn., Stowe—The S. G. Flagg Co., 1407 


Morris Bldg., Philadelphia, has had 
prepared by G. L. Gerhard & Son, 
619 Penn St., Reading, for a 1-story 
tion to its foundry and machine 
Estimated cost, $40,000. 


plans 
Arch 

addi- 

shop. 








October 11, 1917 


Penn., Swissvale W. J. Miller, 7530 Cen- 
ter Ave., manufacturer of glass machinery, 
is receiving bids for a 1-story addition to 
its plant. Estimated cost, $4000 

Penn., Wilkes-Barre—The Pressed Steel 
Co., North Pennsylvania Ave., has had 
plans prepared by G. S. Welsh, Arch., Coal 
Exchange Bldg., for a 1-story addition to 
its plant. Estimated cost, $10,000 

Penn., York—The Tucker Supply Co., 50 


West Philade!phia St., recently organized, 
has taken over the plant of the Yost Shoe 
Manufacturing Co., 1408-12 North George 
St.. North York, and will equip it for the 
manufacture of naval supplies for the U. S 


Government, having obtained a 3-year con- 
tract for this work. The company will pur- 
chase new material and equipment and 
will also equip a plant at Lancaster 
SOUTHERN STATES 
Fla., Kissimmee—J. K. Singletary, Bra- 
dentown, has secured 5000 acres timber 


land here and plans to construct a sawmill 
near Campbell Station with a daily capacity 
of 20,000 ft. 

Fla., Tampa—J. C 
hardt Ave., Dayton, 
tank building and welding 

Fla., Tampa—Stoltz & McIntosh, Palm- 
etto, plan to build shops, marine ways and 
all facilities here for making steel vessels. 

Ga., Atlanta—C. Stukenburg, of 
F. Stukenburg, of Selma, Ala., and C. Clay, 
of Pulaski, Va., plans to organize a com- 
pany to build a plant for the manufacture 
of cotton-picking machines 


441 Buck- 
plans to establish a 
plant in Tampa 


feckiey, 


Chicago, 


damaged 


Ky., Louisville—Fire recently 
the pattern room of the Drummond Manu- 
facturing Co., 1214 West Main St., manu- 
facturer of iron Loss, $3000 

Ky., Louisville—The R. S. Hill Co., manu- 


facturer of aeroplanes, plans to build a new 

addition to its plant 

Works 
plant 


Iron 
its 


Johnson 
portion of 
fire 


La., Algiers—The 
plans to rebuild the 
recently destroyed by 


Miss., Meridian—S. A. Neville plans to 
build a plant for the manufacture of rail- 
way cars. 

N. C., Kinston—The A. J. Chesson Agri- 
cultural Co., manufacturer of farming im- 
plements, is building a small plant Esti- 
mated cost, $7500. The company also plans 
to build an addition to the new plant in 
the spring. Estimated cost, $50,000 A J 


Chesson, Pres.-Treas 


Tenn., Hartford—Boice Hardware  Co., 
Hartford, plans to build a band sawmill 

Va., Lynchburg—The Piedmont Motor 
Car Co., Lexington Turnpike, plans to build 





another addition to its plant 

W. Va., Huntington—The American Car 
and Foundry Co., 23rd St. and 38rd Ave., 
has awarded the contract for machine and 
blacksmith shops Estimated cost, $30,000, 
Address J. W. Ensign Noted June 28 


MIDDLE WEST 


Chicago—William Gordon 
plans to build a public 
Estimated cost, $ 
155 North Clark St., 


Bilderling, 
garage 
$25,- 


Hil., 
Ashland BIk., 
it 5858 Broadway 
French, 





O00 R. F 
Arch. 

Il., Chiceago—The Tllinois Steel Co., 208 
South La Salle St., has awarded the con- 
tract for a 1-story brick shop Estimated 
cost, $15.000 

Ill., Chieago—The Ocean Floating Safe 
Co., 803 West Madison St has had plans 
prepared for a 1-storvyv factory and admin- 


istration building to be built on Kilbourne 


and Grand Aves Estimated cost, $25. 000. 
R. R. Cenek. Arch 195 South La Salle St 
receiving bids Noted Sept. 27 

lil., Chicago—The Union Special Machine 
Co., 300 West Kinzie St., haS had plans 
prepared by G. C. Nimmons, Arch., 122 
South Michigan Ave for an 8&-story fac- 
tory H North, Pres 

Ill., Chicago—The Venn Severin Machine 
Co., 1325 West North Ave has awarded 
the contract tory addition to its 


for a 1- 


gas engine plant Estimated $2000. 


cost, 


l., Cieero—The Chicago, Burlington & 
Quincy Railroad, Chicago, plans to build 
a 1-story, 41x121-ft. machine shop at Clyde 
Station, here Estimated cost, $60,000 \ 
W. Newton, Chicago, Ch. Engr 

i., Salem—I. FE. Pfeffer has had plans 
prepared by L. F. Steube, Arch., 415 Adams 
Ride., Danville, for a 2-story garage Es- 
timated cost, $20,000 

Ind., Miller—The International Airship 
Corp., Gary, is receiving bids for the erec- 
tion of a 1-story, 190x500-ft. factory and 
power house here. Estimated cost, $200,- 


non Noted Sept. 29. 


AMERICAN 





Mich., Detroit The \merican Cat ind 
Foundry € $45 ; Fer St Diar to 
build an additior » its plant Estimated 
cost, 33000 

Mich., Detroit—Th« Bigelo Co i 
awarded the contract for a tory garage 
and store building to be erected at £ last 
Hancock St Estimated cost, $60,000 

Mich., Detroit The Lincoln Motor Co., 
Holden and Grand Trunk R.R., has award- 
ed the contract for a 5-story motor shop 


O0.000 


Estimated cost, $5 


Mich., Detroit The McCord Manufactur- 
ing Co., 2587 East Grand Blvd manufac- 
turer of auto parts, is building a 1-story 
machine shop Noted July 26 





Mich., Detroit—The Sinclair Refining Co., 
727 Waterman Ave., has awarded the con- 
tract for a 1-story garage and repair shop 
to be erected at 8-34 Goldsmith St Esti- 
mated cost, $15,000 

Mich., Detroit Che Toger Machine Co 


1067-9 West Blvd., plans to build a concrete 
factory. Estimated cost, $3300 





Mich., Ecorse The Barnes Foundry 
Manufacturing Co., 79-81 Broadway De- 
troit, is receiving bids for a 1-story foun- 
drv for the manufacture of automobile cyl- 
inders, cranks st pistor etc Cc y 
Barnes, Pre eltvn & Murphy New 
Telegram Bldg £1 Noted Aug. 30 

Ohio, Cincinnati The Cincinnati Frog 
and Switch Co., Madison Rd., has awarded 
the contract for a 1-stor iddition to its 
plant Estimated cost $95 000 Noted 


Sept. 27 


Ohio, Cleveland—tThe National 
manufacturer of screw machines, 


Acme Co., 
is building 


a large factory on 1-acrs ite of land on 
East 131st St 

Ohio, Cleveland—The A P. Schraner 
Pattern Works Co., 430 Prospect Ave., N 
W., is having plans prepared by F. M 
Case, Engr., for a 2- and 3-story, brick 
and concrete factory, to be built on Pave 
Ave., N. E., and East 33rd St., to replace 
the one recently destroved by fire Esti- 
mated cost, $50,000 Noted Aug. 23 

Ohio, Cleveland—tThe Silvernail Welding 
Co., 5608 Hough Ave., plans to build a weld- 
ing plant Estimated cost, $3500 

Ohio, Cleveland—The Standard Welding 
Co., 73rd and Lake Shore & Michigan South- 
ern Ry is having plans prepared by Os- 
borne Engineering Co., Arch 740 Engi- 
neers’ Bldg., for a new factory 

Ohio, Columbus—The Solar Metal Prod- 
ucts Co., 479 Starr Ave.. nlans to build a 1- 


story factory Estimated cost. $1800 


Ohio, Dayton—The Woodward Machine 
Co. has awarded the contract for a 1-story 
addition to its foundry L. B. Hust, Supt 


Ohio, Kent—The Falls Rivet Co. ha 
awarded the contract for a 1-storv addi- 
tion to its factory. Estimated cost, $20,000 
A. Smith, Mer. Noted Oct. 4 

Ohio, Toledo—The PRurt Foundry Co., 139 
Essex St “aS awarded the contract for 
a 1- and 2-storv factors Estimated cost 
$35,000 JI. c Burt. Pre 

Ohio, West Milton—H. Ford ha awarded 
the contract for a blast furnace plant. Es- 
timated cost e9n NOH 000 

Wis., Milwaukee The Guegler Litho- 
graphing (Co.. 694 Broadway. has had plans 
prepared by \ Cc Cla Arch Colbv-Ab- 
bott Blde for 1 ®%-storv addition to its 
press room J. Gueler, Pres 


Wis., Neenah—FE. Avlward plans to buil 


a foundry for the manufacture of castings, 
ete 

Wis., West Bend—The West Bend Alum- 
inum Co ha had plans prepared for a 
8-storv manufacturing plant Estimated 
cost $75,000 Federal Engineering Co., 
Arch., Stephen Bldg.. Milwaukee, receiving 
bids Noted Sept 12 

WEST OF THE MISSISSIPPI 

Ark., Ft. Smith—The Tucker Duck & Rub- 
ber Co. is in the market for wood orking 
and steel stamping machinery to manufac- 
ture camp equipment ilso tumbling ma- 
chines, grinders, et 

Ark., Little Rock—Wilson & Co 8946 


ld-storage 


S000 


equip a co 
for about 


plans to 


market 


Markham St 
plant and is in the 
worth of machinery 


Ar Bluff—W. B 
Grant Manufacturing Co 
has purchased a site and build a 
plant for fhe manufacture of axe 
and sledge handles. Fistimated eo 


Grant 
Newport 
plans to 


k., Pine 


MACHINIST 





Minn., Minneapolis—The Electric Machin- 
ery Co., Taylor St. and 14th Ave N. E., ha 
awarded the mtract tor a factor i I 
now in the market for machiner 

Minn., Minneapolis—Th¢ Federal Steel 

nd Mac! er! (o 111 Metropolitan B! " 
has awarded the contract for a plant, in- 
uding machine »p foundry and office 
building F’.. E. McClure, Mer. 

Minn., Minneapolis—The Gerde Auto Co., 


112 East Lake St., has awarded the contract 

for a L2-story brick and concrete garage. 

Estimated cost $10,000 Noted Aug 4, 
Minn., Minneapolis—The Perfection Man- 





manufacturer of mi 


ufacturing Co > 
40x190- 





machines, plans to build a 2-story 
ft. factory Jos Nurok, 3600 East 26th 
St., Gen. Mer 

Mo., St. Louis—J A Woodlock, 4333 
Easton Ave., has had plans prepared for a 
l-story addition to it automobile repair 
shop H. A. Wagner, Arch 701 Victoria 
Bldg receiving bids 

Mont., Miles City—L. W. Stacy plans to 
build _a 1-story garage at 7th and Bridge 
St Estimated cost, $20.000 

Neb., Omaha—J. F. Fitzgerald, 240 Bee 
Bldg., has awarded the contract for a l- 
story garage to be erected on 16th and 
Leavenworth St Estimated cost $100,000 


N. D., Fargo 1 permit has been granted 
to Albert Holland, manufacturer of grain 
cleaners, for a 20x100-ft. factory Esti- 
mated cost, $6000 

Okla., Enid—The Geronimo Motor Co., 
109 South Grand St., plans to erect a mal- 
leable foundrv 

Tex., Texas City—The Téxas Resources 
Development Co., Texas City, plans to con- 


Struct an 


iron furnace 


WESTERN STATES 





Calif., Bakersfield—J. A. Jastro, Rakers- 
field, has awarded the contract for a 2- 
tory brick garage Estimated cost, $83.,- 

Cal., Los Angeles—T he Pioneer Com- 
mercial Auto Co. is having plans prenared 
by L. A. Smith, Arch., 621 Investment Bldg 
for i '-story garage, to be erected on 18th 
and Fugueroa St Estimated cost. $50,000 

Calif., Oakland—The Fageol Motors Co., 
120 Telegraph St 1a iwarded the con- 
tract for a 1-storv addition to it plant 
Est ited cost. $8000 

Calif., Redwood—The New York, San 
Frar 0 & Hongkong Steamship Co. has 
purchased a 10-acre ite and plans to build 
i shi ng nt 

Calif., Sacramento—T! Liberty Tron 
Worl recently neorporated with £780 000 
capital toc] by 0 \ Robertson, Capital 
National Bank Bldg ind others, is having 





plans prepared for 2? factories for the manu- 
facture of airplans 

Calif.. San Diego—The T'nited Stats 
Shipbuilding Co Lo Angelé recently in 
corporated. nlar to } ? niant here 

Calif., San Francisco—Walter Sulli ™ 
San Francisco ha i irded the contract 
for a 2-story, 54x137-ft ito repair shop 

Ore., Portland—L. and H. S. Freedmar 
{n-46 9) Sr have iwarded the contract 
for a torv garage and hop Estimated 
cost Or i Noted Oct 1 

Ore., Portland—Th Supple & Ballin 
Shinpbu ] e (o Portland, plans to erect a 
l-story machine hop on Fast Water St 
Estimated wet «62000 

Wash., Morton—M. L. Tower plans to 
rebuild } awmill recently destroved by 
fire 

Wash., Seattle—The Paterson-MacDonald 
Shipbuild g Co ha awarded the contract 
for i 1-stor ROx280-ft machine hop 
Estimated cost $15.000 Plans for ‘ 
othe bui ng ire now being prepared 


CANADA 

B. ¢ Vancouver—C. BR. Oliver 116 ®nad 
St Salt T le« City I’tal nlar to re ‘ 1 
plant here for tl ufacture of fil 
ter 

N. 8.. New Brunswick—Walter and 
Charl McNeil are having plar prepared 
for the construction of a shipyard at the 
Old Mill Wharf Estimated cost, $56,000. 

Ont., Brantford—The Massey-Harris Co., 
manufacturer of farm implements, tools 
ete plans to build a large addition to it 
plant and in machinery and equipment 
Estimated cost. $50,000 
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Newark—The 
( e* vie) 

; si 
ere a 4 


Mead 


. &., Trenton 

yber Co Clinton 

ding a 1-story tacto 

o00 Noted Aug 

J.. West New 
The New Pro 

Ave recent 
to build an automobile-tire 
t. $50,000 


York—(Weeha 
¢ Rubber Co 
genline y incorporat 


imated co 


ently de 
Mirror Co 
R.R 


° Buffalo—Fire re 
plant of the Standard 
St and Pennsylvania 


Ho00 


Hague—The¢ 
plans to build a new 


$200.000 


cost, 


Rochester—The Eastman 
343 State St., manuta 
awarded the contract for a paper-bu 


mill 


Sr 


ls, Washington and Nob! 
prepared for an addi 


Norristown—The Ballard Knit 


Summithill 
ff Mauch Chur 
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Ala., Dothan—The 


plant 


Coppe r 


to $1 


Foxon Graphite Co., 
plant Esti- 


Kodak 
turer of cameras, 


AMERICAN MACHINIST 


Republic Real Es- 
plar to build a 
Bornstein, 


Fla., Clearwater—The 
tate and Construction C 
planing mill and awmil J 
Pres 


Ga., Columbus—The Georgia Packing Co., 
Glade Rd has awarded the contract for 
an addition to its cold-storage department 
Estimated cost, $5000 
Anderson—The Hetrick Hosiery 


Walhalla, incorporated with a 
$100,000, plans to insta 


mm Ges 
Mills Co 
capital stock of 


60-knitting machines 


Greenville—W allentine, and 
‘s plan to bui a id-storage 


l 


Tenn,, Dayton Busli- 
Men’s CC ) | organize 
bt I me “pi king plant 


a company to build g 
Va., Springwood 

N te. nd 

10,.000-spind ‘ 


, Fairmont 


MIDDLE WEs!1 


Indianapolis 
( \ ? 


Mich... Detroit 


\ 


Ohio Lockland 


t 


Ohio, Roeckdale 


Sebring 


Ohio, 


the A. G 
and 
fire 


Wis., Milwaukee—The p! t of 
Schulz Paper Box ; Soutl Water 
Reed St was ec l troyed by 
with a , 

Milwaukee T venberg Shoe 
127 Harmor 5 i building a 
to al Noted Aug 


Wis.. 
‘ny 7 7 
6-story addition 


Furni- 
Jersey 
§-story 


Wis., Sheboygan—The Northern 
ture Co South Waten and North 
St.. has awarded the contract for a 
addition to its plant 


Waupaca The Hoagland Manu- 
manufacturer ff hardwood 


Wis., 
facturing Co., 
novelties, plans to build several shops 

Wis., 
Lumber Co 
the contract 
mated cost, 
Mer 


Wausau—Th , onsin Alabama 
Sycalaug: a has awardeu 
for \ awmill Esti- 


$75,000 Landon, wen. 


WEST OF THE MISSISSIPPI 
Ark., Blytheville > Kel 
Blytheville, plar irge 


Handle Co 
i? plant 


Ark., Leslie—The Amos Martin Handle 
of Crossett, Ark plans to establish a 
ndle factory in Leslie Estimated cost, 


>a) CORTD 

Ark., Newport ‘ ’ iran plans to 
rebuild h hand! ‘ de- 
troved by fire wit 
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Knitting Co., 
2-story 
built on 
Nelson, 


Providence 


Duluth—The Nelson 
will soon award the contract for 
factory and store building to be 
2ist Ave. and Superior St 
Pres J. J. Wangenstein, 703 
Bldg., Arch 


Minn., St. Paul—The 
and Manufacturing Co., 791 
manufacturer of sandpaper, is 
l-story addition to its plant 
cost, $5000 Noted Oct $ 
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plant 


Minn., 


Minnesota Mining 
Forest St., 
building a 
Estimated 


Okla., 
Tire Co. i 


Tex., San Antonio—The 
Cold Storage Co., 110 Guenther St 
awarded the contract for a factory 


ited cost, $165.000 


Ardmore — Ardmore-Akron 


building a 


Southern Ice 


The Sherman Ice Co. ha 
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WwW. W 
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ne or act ) a 


additior 


Rodgers 
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Wash., 
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Wooler 
several additions to it 


Spokane 


CANADA 


The Gold Medal Furni- 
and Henry Ave., plan 
recentiy destroyed by 
$50,000 Noted Sept 


Man., Winnipeg- 
ture Co,, Gunnell St 
to rebuild its factory, 
fire Estimated 
AL 


cost, 


Ont., Hamilton—Armour & Co., Went- 
worth St., plans to build an addition to 
its packing plant Estimated cost, $40,000 


Ont., London—The London Ar 
work Co. plans to build a plant. E 
cost, $25,000 


Ont., Petersboro—B. F. Ackerman, Son 
& Co., plans to build a factory for the 
manufacture of boots, shoes, etc Esti- 
mated cost, $50,000. 


Ont., Petrolea—The Colonial Knitting Co 
has awarded the contract for a factory 
Estimated cost, $10,000 Noted Aug. 9 

Ont., St. Catharines — The Normandy 
Tire and Rubber Co., Ltd., 413 Canadian 
Pacific Ry. Bldg., Toronto, plans to build 
several factories at St. Catharines. 

Ont., Toronto — Wm. Williamson, 137 
Woodbine Ave., has had plans prepared for 
a i1-story, frame, planing mill Estimated 
cost, $4000 

Ont., Woodstock—tThe Woodstock Cottor 
and Spinning Co. has awarded the contract 
for a plant Estimated cost, $40,000. Noted 
Sept 27 
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Elements of Gagemaking—II’ 


By C. A. MACREADY 





SYNOPSIS —Buttons and _ indicators 
means used for the accurate locating of positions 
or gaging points. But neither are infallible. The 
possible errors peculiar to each are pointed out, 
together with the means for modifying or avoid- 
ing them. 


are 





BUTTON is a substitute for a result that is to be 
obtained; that is, it is a movable point that can be 
accurately located in a predetermined position. 
Generally, it is a substitute for a hole that is required in 
a certain place, but it can be used to locate “bosses” that 
are required to be an integral part of the gage. A button 
must be a true cylinder; and if made like Fig. 19, the 
ends must be parallel to each other and square with the 
body. The seating end only of the button shown in 
Fig. 20 need be square with the body. The uses of the 
several different styles of buttons illustrated in Figs. 
19, 20 and 21 depend upon the work in hand, as for in- 
stance: The holes to be bushed in the soft gage, Fig. 
22; hardened gages, as in Fig. 23, in which the holes 
themselves are finished by grinding and lapping; or the 
holes in hardened gages, which are ground out and 
lapped and then bushed to a certain size to maintain 
sizes and center distances, as in Fig. 24. In such gages 
the bushings when worn are replaced by new ones. 
The diameter of the button in many cases is controlled 
by the center to center distances of the holes; also, 
whether it is to be used as a locating point for a sur- 
face. In Fig. 19 is illustrated a _ well-proportioned 
button. It is 0.50 in. in diameter and 0.75 in. high. 
The height of a button should be, as nearly as practi- 
cable, equal to the length of the hole it is to locate. After 
setting, the button should run true at both ends when 
tested with the indicator. If the buttons are tested 
with a knife-edge square, or a block square from the 
surface to which they are secured when in position, this 
also will show whether or not the holes will be parallel 
to each other. It is good practice to test the buttons 
with the knife-edge square after setting and before in- 
dicating for position on the lathe faceplate. 
The reason why the buttons are tested for square- 
ness with the seating surface A will be made obvious 


*Prepared for the author’s forthcoming book on gage making 
copyright, 1917. Me-Graw-Hill Publishing Co.. In 


py referring to the exaggerated error in squareness of 
the button shown in Figs. 25 and 26. At B and C, Fig. 
25, are shown the contact points of the micrometer, and 
at D, Fig. 26, the location of the indicator point upon 
the button. The difference in distance from the sur- 
face A, Figs. 25 and 26, of the points of contact of the 
micrometer and of that of the indicator on the button 
might be as much as in., and the difference in the 
measurement might be 0.0001 in. on each button. This 
gives an over-all error at the beginning of the work 
of 0.0002 in. between the holes; and if the holes in one 
plate were required to match a set of correctly located 
holes in another, the plugs would not enter both sets of 
holes. 

The spherical, or ball, button, Fig. 21, is used to de- 
termine axial intersections of holes. It also serves to 
ascertain the relation of holes to angular sides. In Fig. 
27 is illustrated a gage with two holes equidistant from 
the sides. In Fig. 28 is shown one with a hole: that is 
nearer one side than the other. 


METHOD OF USING BUTTONS 


To make plain the application of the buttons, we will 
take them in the order in which they are mentioned. 
The body of the gage, Fig. 22, is to be left soft, and all 
measuring points are to be renewable. This style of 
gage consists of an assembly of blocks, or pillars, at- 
tached by screws to a baseplate. The pillar B has been 
laid out to the measurement required, drilled in a drill- 
ing machine with a combination drill and countersunk, 
with an 0.031-in. drill to start the larger hole. This 
larger hole should be about 0.015 in. smaller than fin- 
ished size, to allow material for boring to true position. 
This undersize hole is used for attaching the button A 
The screw is about 0.031 
This permits slight 


by means of a screw and nut. 
in. smaller than the drilled hole. 
movement of the button, so it can be adjusted to po- 
sition by light raps before tightening the nut D, which 
holds it in position. 

Whenever possible, the button should be attached by) 
screw and nut through a clearance hole in preference to 
tapping a hole in the piece and attaching by a screw, as 
shown in Fig. 19. Some gages have several of these 
pillars so attached to a baseplate that they are far from 
the edges of the plate. When so arranged and when the 
holes are small, the strongest boring tool that can be 
used is apt to be so slender that it will spring away frorr 
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the cut when retruing a threaded hole to be drilled, es- 
pecially when truing the bottom of the hole. It is very 
evident that the tapped hole for the screw will not be in 
proper location, and it will be difficult to start a drill 
at the true axis from the old drilled center. 

One source of errors will be avoided by laying out the 
different holes in the pillars and drilling them in the 
drilling machine before they are attached to the base- 
plate. If this is not done, the pillar B is liable (after 
correctly locating the position of the button) to spring 
out of place, due to the pressure of the drill. This 
method will also eliminate a source of error an exam- 
ple of which is given in Fig. 29. 

The removal of a large amount of stock, such as the 
holes in the piece shown in Fig. 29, is very liable 
to cause distortion of the parallel surfaces A, A’ of the 
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the work. This does not mean contact with a positive 
surface, as when being drawn across the face of a 
parallel strip or sine bar or the surface of a hole that 
is concentric with the lathe spindle, but, for instance, 
when the indicator point just touches a portion of the 
wall of a small hole that is not set truly concentric with 
the lathe spindle. The tension of the spring controlling 
the indicator point should and can be made sensitive 
enough to record the slightest contact with the work. 
While only two styles of indicators are shown in Figs. 
30, 31 and 32, there are many other indicators that are 
just as good; in fact, all the commercial indicators are 
good. Some will indicate the front end of a small hole 
and also do all that the ones shown will do on work in 
which the holes are fairly large and not too deep. 
Styles of indicators, other than those shown, usuall 
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work, Fig. 29. When these surfaces are retrued and 
made parallel, the removal of the further amount of 
stock in locating the holes correctly is not likely to 
again cause distortion. 

In Fig. 20 is illustrated a button of which the screw 
is an integral part. The body of the screw should be 
true with the body of the button and small enough to 
permit radial adjustment in the roughly drilled hole in 
the gage. In Fig. 23 is illustrated a gage that is hard- 
ened all over. The distance from the side of the hole 
1 to the edge is only 0.005 in., and the diameter of the 
hole itself is only 0.07 in. This style of gage is hard- 
ened all over. The button shown in Fig. 20 will have to 
be used on this style of gage and all holes of small 
diameter. 

In Fig. 24 is illustrated a gage that is hardened all 
over to maintain given center to center distances be- 
tween the holes. The holes are, however, bushed; and 
when the holes in the bushings become worn, they can 
be forced out and new bushings inserted, so that the 
same center distances are still retained. The buttons 
shown in Figs. 20 and 22 can be used on this work. 

One important qualification that is seldom considered 
by users and manufacturers of indicators is that they 
should respond to and record the lightest contact with 


require more room to avoid interference with other 
parts of the work when the machine spindle is rotated 
and, so far as I know, lack the one qualification pos- 
sessed by those illustrated—adjustability of the tension 
of the spring that controls the needle. In Fig. 32 is 
shown a complete set of pointers and extensions en- 
abling one to reach and prove the positions of out of the 
way surfaces. 

The importance of spring tension adjustment will be 
plain if the action of the indicator-needle spring is com- 
pared with the action of the indicator point when it 
comes in contact with the work. In Fig. 33 is shown 
the indicator point A, held in contact with the work by 
the spring B. It is very evident that, if the body of the 
pointer A is weaker than the spring B, it will give or 
bend and the indicator needle will not move. This in 
one sense is less dangerous than the condition shown in 
Fig. 34, as it is unreasonable to think that the button 
shown in Fig. 33 is central, while it is quite reasonable 
to think that the one shown in Fig. 34 is central. 

In Fig. 34 the point A is shown in contact with a 
hole that can be seen to run out of truth. But part of 
the amount that the hole runs out of truth is lost 
through the bending of the body of the indicator point 
and is therefore not transferred to the registering part 
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of the indicator. The spring B, which controls the in- 
dicating mechanism, is often under considerable ten- 
sion merely to keep the parts in contact. That is why 
it is desirable to have tension adjustment for the spring 


"alwl eie: controlling the indi- 
_™ — Another way of 





cating mechanism. 
- 714 showing that there 
could be an error 
even when the indi- 
cator apparently 
shows the hole to be 
concentric is as follows: Assume that the hole is 0.002 
in. eccentric and that the indicator needle registers only 
0.001 in. on the scale. With a condition like this the 
needle will not move at all when the hole is 0.0005 in. 
eccentric to the axis of the lathe, apparently proving the 
hole to be concentric. There is another possible condi- 
tion conducive to false indication of untrue work, when 
the indicator point is so shaped that it will burnish or 
even cut the work and the tension of the needle spring is 
enough to induce either of these actions. This con- 
dition takes place, of course, with buttons like Fig. 20, 








FIG.29 tj 


FIG, 29. EXAMPLE OF ERROR 


which are generally left soft. When work is first 
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placed upon the faceplate, it generally runs out, say 
from 0.01 to 0.02 in. This gives a greater pressure of 
the point on the “run out” side of the work. With a 
strong indicator spring, a cut or burnished contact point 
will be made on the soft button, and errors are sure to 
develop. 

In Fig. 30 is shown a well-known make of indicator 
used to set the work approximately; then if greater re- 
finement is required, the one shown in Fig. 31 is sub- 
stituted. 

The centers of the holes, even in accurate gages, are 
often made by the use of the transfer center punch, 
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used to indicate it when setting in the lathe must be 
taken into consideration. In Fig. 35 is shown how the 
pointer, Fig. 36, will abuse and displace a correctly lo- 
cated center mark if the work is moved on the faceplate 
while the female center of the pointer is on the tail 
center of the lathe and the male center of the pointer is 
in the center punch mark in the work. As it is only 
5{ in. from the face of the work to the tail center and 
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as the pointer is 6 in. long, even with the greatest care 
when rapping the work to the true center of the lathe, 
the chances are considerable of forcing the sharp end 
of the pointer into the work and shifting the center 
punch mark. 

This type of pointer is a very awkward one to use, 
even when released to allow the work to be moved, as one 
has to guess how much the work was moved at the 


last adjustment. An indicator reading cannot of course 
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FIG. 32. POINTERS EXTENSIONS 
be taken while the pointer is removed to allow adjust- 
ing the work toward the spindle axis. 

In Fig. 37 is illustrated the principle of an indicator 
used by the old-time fine workmen. This indicator is 
very sensitive if the pointer A is made of wood and 
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FIGS. 33 TO 38. 
Fig. 12, which transfers them from holes already made. 
The transfer center punch should be a close sliding fit in 
the hole that is to be transferred. As the punch mark 
made by this tool is only about 0.01 in. deep, the 
weight or mass and construction of the indicator point 
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GAGEMAKING METHODS 


has little effect upon the location of the punch mark, 
but even with it one has to make a blind guess at the 
amount of movement involved in the last adjustment. 
In Fig. 38 is illustrated a pointer that has a spring 
to compensate for the variation in length due to moving 
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the work toward the center of the lathe. On the face 
of it, it looks all right; and it is all right if made like 
Fig. 39, which brings us to the cause of errors that are 
in all indicator pointers and that should as far as pos- 
sible be eliminated when the pointer is used in delicate 
punch marks—that is, the inertia of the pointer. 

The pointer is forced to move, not slowly, but with 
violent jumps when the work is rapped toward the 
center. The pointer should therefore be as light as is 
practicable, to offset as much as possible the stress 
upon the side of the center punch mark due to the 
inertia of the pointer. This stress becomes a blow the 
intensity of which varies with the force of the rap re- 
quired to move the work, and the resistance of the in- 


dicator needle to be moved. In Fig. 39 is shown a good 





FIG \ GOOD LIGHT POINTER 
light pointer, which will offer the least resistance to a 
quick movement of the work from a state of rest. 

The errors cited are brought to the attention of the 
reader, because they are the points that must be con- 
sidered in planning the making of gages. When their 
recognition becomes a habit of thought, they will flash 
through the gagemaker’s mind as he studies a gage 
drawing. He can then determine whether a certain 
error can be allowed here and corrected afterward or 
whether the point must be made accurate to start with. 
All the causes of error that creep into refined measure- 
ments are not covered, but those selected are of such a 
nature that they would not be considered important by 
the average machinist who has had neither the occasion 
nor the means for measuring the accuracy of his work. 

By this I mean, for instance, that when a machinist 
makes a plug a snug sliding fit for a hole, he is prob- 
ably working to the fourth or fifth demical place, often 
without knowing it, as he has no tools that will record 
such measurements. Often, men who are capable of 
very accurate work are not aware how accurate it really 
is. Results obtained in testing frequently seem to in- 
dicate to them unduly large errors, when in fact the 
errors are practically microscopic. Take, as an ex- 
ample, two plates with two through holes in each at 
‘ight angles to the surfaces, the holes in one plate be- 
ing only 0.00005 in. out of line with the holes in the 
other. If the edges of the holes are sharp and the 
edge of the test plug is sharp, it will come up against 
the edge of the hole in the opposed plate as if it were 
coming in contact with a solid stop. 


Design of New Military Truck 


The designing of the new standard military truck, 
which must meet the field transportation problem of 
modern warfare, has been completed. A sample chassis, 
representing the efforts of approximately two score 
truck specialists, will be ready by the middle of October 
and final tests will be conducted. Deliveries are ex- 
pected to begin in January, within four months after 
the War Department undertook the development. 
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After a series of conferences between military and 
civilian engineers the design of the standard truck was 
completed early in September. Within 10 days detailed 
drawings were made and sample parts ordered. Or- 
dinarily, it requires several months to perfect and turn 
out such parts; but various manufacturers patriotically 
agreed to put ahead the Government’s work, and de- 
livery of the first parts was expected to be made by 
Oct. 1. The crankshaft die was sunk in seven days, 
and the crank-case pattern and first casting were made 
five days after receipt of the drawings. 

It is believed the new standard motor truck will fully 
meet the requirements of the army in the field. Rapidity 
of manufacture, stability and standardization are the 
outstanding promises of the new truck. 

While the designing of the military truck lacked the 
dramatic features of the development of the United 
States aviation engine, or Liberty motor, it was brought 
about by similarly systematic and speedy methods. In 
the conduct of the war it is essential that we have large 
numbers of airplanes; it is also essential that trans- 
portation on land be highly developed. 

In July the Quartermaster Corps initiated the move- 
ment for the production of a standardized military 
truck that would be an improvement over commercial 
designs heretofore used. Codperation of truck manufac- 
turers in all parts of the country was promised at a 
meeting held in Columbus in July. Early in August 
about 50 truck specialists and engineers of established 
reputation came to Washington at the invitation of the 
Quartermaster Corps. The Society of Automotive 
Engineers also sponsored the recent Washington con- 
ferences. 

Both manufacturers and engineers generously con- 
tributed trade secrets in the designing of the military 
truck, just as they did in the development of the avia- 
tion engine. Engineers believe the new truck, a com- 
posite of the best there is in all commercial trucks, 
will be several years in advance of anything yet pro 
duced. Manufacture of the new truck will be carried 
on under direction of the Quartermaster Corps and the 
Automotive Committee of the Council of National De- 
fense. Christian Girl, who has resigned as president 
of the Standard Parts Co., has been selected by Col. 
Chauncey Baker to supervise the work of production. 

The new military truck will be made in two models, 
class A and class B. The engine used in the two will 
be the same in design, except for slight differences in 
cylinder bore, pistons, piston parts and riggings. To a 
large degree interchangeability of parts will be possible 
The class A model will have a nominal carrying capacity, 
under the arbitrary official ruling, of 14 tons, with an 
actual commercial capacity of 3 tons. The class B truck 
will have a nominal capacity of 3 tons and an actual 
capacity of 5 tons. Both trucks will have a two-wheel 
drive, with a speed requirement of 14 miles per hour 
for the class A trucks and 12 miles for class B trucks. 

It is planned that the first orders for the trucks shall 
for 15,000 vehicles, to be delivered in the first 
six months of 1918. These orders will call for 10,000 
class B and 5000 class A trucks. The adaptability of 
the new trucks to commercial as well as military uses 
is indicated by arrangements now being made by a 
number of manufacturers to produce them for com- 
mercial purposes. 
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demonstrates 


SYNOPSIS — This article 
clearly what happens to bearing metal and other 


very 


alloys when precautions are not taken against 
dull 


of distortion caused by dull tools are presented. 


tools. Some remarkable photomicrographs 





N THE ideal bearing there is no metallic contact be- 

tween the bearing surfaces (Reynolds, Royal Society, 

London, 1886); that is, in a bearing mechanically 
perfect both in design and workmanship, and while 
operating with proper lubrication, the journal is sepa- 
rated from the bearing by a continuous and unbroken 
oil film. The thicker and the more persistent this film 
is, the more nearly do conditions approach the ideal 
and the more readily can the ideal conditions be main- 
tained. However perfect a bearing may be in its me- 
chanical workmanship, and however perfectly it may 
have been “run in,” the permanency of the film is still 
affected by the following interdependent variables: The 
viscosity and capillary affinity of the lubricant, the 
pressure per unit area upon the bearing, the surface 
speed of the journal and, finally, by the bearing clear- 
ance or the amount of freedom the journal has in its 
bearing. Other conditions permitting, an increase of 
viscosity of the lubricant increases the thickness of the 
film, and an increase of capillary affinity between the 
lubricant and the bearing surfaces increases the per- 
sistency of the film. In like manner an increase of 
speed increases the thickness of the film (Stribeck, 
“Zeitschrift des Vereins Deutscher Ingenieure,” 1902), 
and even an increase of clearance within limitations 
increases the thickness of the film (Lasche, “Zeitschrift 
des Vereins Deutscher Ingenieure,” 1902). 

Under purely ideal conditions, therefore, it matters 
little as to the nature or kind of metals of which the 
bearing surfaces are composed. At such other times, 
however, when the ideal conditions do not exist and 
when the film of lubricant is destroyed, the nature and 
the condition of the bearing surfaces become of vital 
importance. No matter how near to the ideal condi- 
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tions a bearing may approach when it is brought to 
rest, the oil film is completely destroyed and metallic 
contact between its surfaces is established; in addition, 
unforeseen accidents occur—interrupted lubrication, ex- 
cessive loads, distortion and the like—and for these rea- 
sons it is necessary to consider the bearing value of all 
metals used in bearings. 

In general, a bearing metal should be an alloy com- 
posed of a malleable, or plastic, matrix with relatively 
hard particles, or crystals, disseminated throughout. 
The compressive strength of the plastic matrix should 
be such that it can support the entire load placed upon 
the bearing without causing undue distortion. The 
function of the malleable part is also that of allowing 
the hard particles to conform to the required journal 
surface by individually readjusting themselves in the 
matrix. The function of the hard particles is that of 
supporting the pressure when metallic contact exists, 
these hard particles having the added advantage of 
offering less sliding friction upon the journal; and they, 
therefore, properly constitute the antifriction qualities 
of any particular bearing metal. 


QUALITIES OF HARD PARTICLES 


It is the possibility of readjustment of the hard par- 
ticles that characterizes bearing metals; it is this par- 
ticular quality that prevents scoring in a new bearing 
and facilitates being “run in.” In no case, however, 
should these particles be hard enough to abrade the 
surface of the other bearing member. To illustrate, a 
soft low-carbon steel journal should not be run upon 
a pure copper-tin bronze, high in tin, since the hardest 
particles in this bronze are the copper-tin eutectic par- 
ticles, Cu,Sn, which are harder than soft machinery 
steel: a condition which in service always shows an 
excessive wear upon the journal. If, however, lead is 
added to this copper-tin alloy, somewhat different re- 
sults are obtained, due to the fact that the miscroscopic 
particles of lead, upon cooling, locate themselves in close 
proximity to these eutectic particles during the solidify- 
ing of the bronze, thus permitting these hard particles 
to more readily adjust themselves in new positions to 
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more nearly meet the bearing requirements. In a bear- 
ing properly “run in,” the surfaces of these hard par- 
ticles are higher than that of the matrix, infinitesimal 
in amount though it may be; nevertheless, it is sufficient 
to preserve a correspondingly small supply of lubricant 
disseminated between them. 

It is commonly known, and it is almost generally 
appreciated, that a cold-rolled or cold-drawn material 
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FIG. 1. DISTORTION 


TOOTH 
The reason 
considered from a 
In the rolling or 


is not best adapted for bearing purposes. 
for this is 
modern metallographic point of view. 
drawing process the metal is compressed and the natu- 
ral orientation of the crystalline structure is changed, 
leaving the metal in a condition where the hari parti- 
cles have become more permanently fixed in their posi- 
tion and where they have little or no freedom to adjust 
themselves to requirements whenever this cold-rolled 
stock is used for bearing purposes. 

Now, it is interesting to find that a cold-rolled or 
drawn effect can be produced upon bearing surfaces 


quite apparent when 


while they are being machined with a dull or blunt 
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The accompanying photomicrographs were made of 


sections of bearing bronzes marketed by large pro- 


ducers of this material and in a condition ready for 
service; these views, therefore, give a fair representa- 
tion of conditions that obtain in every-day service. In 
each case, for this study, the bronzes were cut in a 
plane corresponding to that of the direction of cutting 
and at right angles to the finished surfaces; 


therefore, 




















FIG 4 SECTION OF TOOTH IN FIG. 1 ENLARGED TO 
100 DIAMETERS 
they show the maximum displacement of the grain 


the conditions under which they were tooled 
were treated in a manner usual for 


under 
These surfaces 
metallographic work. 

Figs. 1, 2 and the leading illustration are photo- 
micrographic views of sections of a bronze wheel of a 
worm gear used for motor-truck drive; the composition 
of this bronze is copper 89 and tin 11 per cent. Figs 
3 and 4 in the same manner represent sections of 
bronze bushing having a percentage composition of cop 
per 83.60, tin 7.31, lead 6.61, zine 2.32 and iron 0.12. 

Fig. 1 is a magnification of 50 diameters showing 
the distortion of the grain on the face of a wormwhee! 


























FIGS. 3 AND 4. BUSHINGS THE GRAINS OF 
tool; this fact does not seem to have ever received the 
attention that it This 
effect upon bearings while they are being improperly 
tooled is highly Though this effect in 
some cases may extend to but a slight depth, its pres- 
ence is especially harmful since it is produced upon the 
very surfaces that take the initial wear. There are a 
few exceptions of alloys used for bearings in which 
the hard particles have 
These alloys, on the other hand, do not suffer in the 
same manner from improper tooling, and are, therefore, 
omitted from consideration. 


deserves. rolling or drawing 


undesirable. 


no appreciable adaptability. 


WHICH 


DULL 


BROACH 


HAVE BEEN DISTORTED BY A 
tooth caused by an excessively dull hobbing tool and 
the consequent extreme pressure necessary for makin* 
the 
one-half its 
corner and following a line substantially 30 deg. with 
the horizontal. Fig. 2 is a magnification of 100 diam- 
eters, showing the area indicated in Fig. 1 enlarged 
Fig. 2 shows the compactness of the grain of the metal, 
presenting the completeness of the effect corresponding 
to drawing or cold rolling upon the surface. 

Figs. 3 and 4 are sections of a bushing that had been 
finished by forcing a blunt broach through the same, in 


It shows a disturbance of the crystals ovei 
the lower right-hand 


cut. 


area, beginning at 
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an axial direction. Both views show the result pro 
duced by the same element of the broach, since the sec- 
tions are in the same plane, and the undesirable draw- 
ing effect produced by this method of finishing; also, 
what is equally undesirable, the inequalities that result. 

In Fig. 3 a fairly even effect is shown, whereas in 
Fig. 4, at the extreme right, there is little or none and 
at the left only slightly; but in the center the effect 
is excessive. On the other hand, the leading illustra- 
tion, with a magnification of 90 diameters, shows that 
in the ordinary way a bearing bronze can be tooled to a 
smooth surface and not have its natural crystalline struc- 
ture effected. This.is a view of the same material as 
in Figs. 1 and 2, and shows the edge of a surface made 
with a heavy cut on a boring mill with the tool set to 
make a smooth, finished surface. 

Dull and blunt tools with excessive pressure should 
be avoided when finishing up bearing surfaces. 


Mechanical Products Requiring 
License for Export 


The Exports Administrative Board has issued a list 
of articles for which licenses are required for ship- 
ments destined to countries other than the enemy or 
his allies or the neutral countries of Europe. 

The board has determined that every article of com- 
merce is included in the list of articles mentioned in 
the first division of the President’s proclamation of Aug. 
27 and will therefore require licenses when shipped to 
Albania, Austria-Hungary, that portion of Beigium oc- 
cupied by the military forces of Germany, Bulgaria, 
Denmark (her colonies, possessions or protectorates), 
Germany (her colonies, possessions or protectorates), 
Greece, Leichtenstein, Luxemburg, the Kingdom of the 
Netherlands, Norway, Spain (her colonies, possessions 
or protectorates), Sweden, Switzerland or Turkey (ex- 
cluding any portion of the foregoing occupied by the 
military forces of the United States or the nations 
associated with the United States in the war) or any 
territory occupied by the military forces of Germany 
or her allies. 

The Exports Administrative Board has authorized the 
publication of the following list comprising articles 
which have already been included under the general 
headings in the second division of the proclamation. 


ARTICLES REQUIRING LICENSES 


Export license is required at present for the follow- 
ing articles: Aéronautical instruments; aéronautical 
machines; aloxite wheels; alloy steels; aluminum and 
articles made entirely thereof; alundum grain; alundum 
wheels; ammunition; iron and steel angles; antiaircraft 
instruments; antifriction metal; arms; babbitt metal; 
belting, leather; beams, iron and steel, structural, of 
all sizes; billets, steel; boiler plugs; boiler plates; 
boilers, steam; boiler fittings; boiler tubes; bolt-heading 
machines; boring tubes; bronze; carborundum; chan- 
nels, iron and steel, structural, of all sizes; condensers; 
copper and articles made entirely thereof; copper bars; 
copper ingots; copper plates; copper rods; copper scrap; 
copper sheets; copper tubes; copper wire; corundum 
wheels and stones. 

Diamonds, industrial; drilling implements and ma- 
chinery with accessories for oil wells; drill press; elec- 
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trical equipment; electric generators; emery, 
cloth; emery wheels; engines; exhaust pipes; fan belts 
(if leather) ; gages for steam boilers; giass reflectors: 
grinding machines, power driven; grindstones, power 
driven; iron channels; iron beams; iron angles; iron 
tees; iron zees; iron, fabricated, structural, including 
beams, channels, angles, tees, zees and plates, fabricated 
and shipped knocked down; iron shapes, including 
beams, channels, angles, tees, and zees of all sizes; iron 
plates, including ship boiler, tank and all other iron 
plates 4 in. thick and heavier and wider than 6 in. and 
circles over 6 in. in-diameter; knife-grinding machinery, 
power driven; lathes; machines, aéronautical, and in- 
struments, their parts and accessories thereof; engines, 
except locomotives, condensers, metalworking, wood- 
working, oil-well drilling, pumps, turbines; machine 
tools; metals; babbitt, antifriction; metalworking. ma- 
chinery; mirror iron; motors, steam, gas and electric; 
oil-well drilling implements and machinery; optical 
instruments; optical reflectors; pillar press, power 
driven; planer, power driven; potential transformer; 
profilers; propeller shaft; pumps, steam and. electric 
driven; primers; radio apparatus, all; reflector, search- 
light; sawmill machinery; scrap iron; scrap steel; 
searchlights; slabs and sheet bars, steel; solder; specu- 
lar iron; spelter; spiegel; spiegeleisen; steam boilers; 
steel angles; steel beams, structural; steel, structural 
channels; steel, fabricated structural; steel-hardening 
materials; steel ingots; steel plates; steel shapes, struc- 
tural; steel tees; steel zees; superheaters; tachometer; 
taps and dies, if for machine use; tees, steel; telephone 
apparatus; tools, machine; tools, steel; turbines; turret 
holders; wireless apparatus; woodworking machinery, 
power driven; X-ray apparatus; zees, steel. 


emery 


APPLICATION FORMS 


To procure export licenses for articles on the “con- 
servation list,” shippers must use Application Form A-3 
for proposed shipments of pig iron, ferromanganese, 
ferrosilicon, spiegeleisen, steel ingots, billets, blooms, 
slabs and sheet bars, iron and steel plates, including 
ship, boiler, tank (and all other iron and steel plates 

in. thick and heavier, and wider than 6 in., whether 
plain or fabricated), scrap iron, and scrap steel, when 
destined to any country in the world. 

For all other commodities controlled by the Presi- 
dent’s proclamation of Aug. 27, 1917, shippers. must 
use Application Form A-1 for proposed shipments to 
the following countries, or their colonies, possessions 
or protectorates: Albania, Denmark, Kingdom of the 
Netherlands (in Europe), Norway, Spain, Sweden and 
Switzerland. 

Shippers must use Application Form A-2 for proposed 
shipments to the following countries, or their colonies, 
possessions or protectorates: Abyssinia, Afghanistan, 
Argentina, Belgium (that portion not occupied by 
Germany or her allies), Bolivia, Brazil, China, Chile, 
Colombia, Costa Rica, Cuba, Dominican Republic, 
Ecuador, Egypt, France, Greece, Guatemala, Haiti, 
Honduras, Italy, Great Britain, Japan, Liberia, Mexico, 
Monaco, Montenegro, Morocco, Nepal, the colonies, pos- 
sessions and protectorates of the Netherlands, Nicara- 
gua, Oman, Panama, Paraguay, Persia, Peru, Portugal, 
Rumania, Russia, Salvador, San Marino, Serbia, Siam, 
Uruguay and Venezuela. 
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Helical Springs in Torsion 
By H. W. PRICE 

The writer recently found it necessary to design a 
series of springs of round rod, loads to be applied tor- 
sionally; that is, so as to wind or unwind the spring. 
Various tables of helical springs under 
axial load (like car springs) hand- 
books and elsewhere, but nothing more convenient than 
burdensome formulas was found for torsional loading. 

A convenient method was for using tables 
of axial properties for estimating springs to meet tor- 


properties of 
were available in 


devised 


sional requirements. 
It seemed that for a series of springs there should 


exist definite relation between safe axial and 


torsional loads and corresponding maximum deflections. 


some 


Very simple relations were found both for safe axial 
loads and safe deflections, provided that twisting torque 
were expressed not in inch-pounds but in pounds acting 
at the mean radius of the spring. The relations were 
derived as follows from standard formulas for springs 
to be found in handbooks and mechanical textbooks: 
Helical springs under axial load deflect by twisting 
of the rod as the spring is compressed. The safe load 
sd , 
16 R? where s is the safe stress 
in pounds per square inch in the outside fiber of the 
rod in torsion, d is diameter of rod in inches, and R 
is the mean radius of the coil in inches. The 
axial compression in inches per turn resulting from the 


in pounds is W 


safe 


3 
‘ 


6: 
4 Gd* : 
of elasticity for the material. 

Helical springs under torsional load deflect by bend- 


load W is F where G is the torsional modulus 


ing the rod as the spring is twisted so as to wind it 
tighter or unwind it. The safe twisting force in pounds 
applied at the center of the end of the rod—that is, 
at radius R inches from the axis of the spring—is w 

Sd 

32 R’ 
square inch in tension in the outside fiber of the rod 
under bending strain. The safe rotational movement 
in inches per turn, measured at the center of the end 
of the rod, or at radius R, due to the force w applied 
64 wl R* 
T Ed* 
in inches of one turn'of the spring, or 2zR, and E is 
the modulus of elasticity for tension or compression. 

The convenient result comes from the combination of 
the foregoing formulas and the insertion of suitable rela- 
tive values of tension and torsion constants for tempered 
spring steel. The torsional modulus G is usually about 
40 per cent. of the modulus FE for tension, and the safe 
working stress S for tension is about 60 per cent. 
greater than the safe stress s in torsion. Inserting 0.4F 
for G, 1.6s for S, 2xR for l, and finding w and f in 
terms of W and F, it follows that: 

1 W 1.25w, or in words, a spring required for a 
twisting force w applied to the center of the end of 
the rod will with equal safety bear an axial force 1.25 
times as great. 

2. f 0.64F, or in words, the safe rotational move- 
ment of the end of the spring in twisting under force 
w is 64 per cent. of the equally safe axial compression 
from axial force W pounds. 


where S is the safe stress in pounds per 


at that point, is f , where ! is the length 
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Tables in handbooks give safe loads and deflections 
for springs under axial loads, from which the corre- 
sponding torsional values are easily obtained by apply- 
ing the ratios 1.25 and 0.64 respectively. 

Example: Choose a spring of round tempered steel 
rod, pitch diameter 4 in., to twist 90 deg. under torque 
2000 in.-lb. 

Determine the rod diameter necessary for strength. 
Torque 2000 in.-lb. is equivalent to a force 1000 lb. at 
radius R of the spring, 2 in. A suitable spring will 
with equal safety carry an axial load of 1000 lb. 
1.25 1250 lb. From spring tables under 4 in. pitch 
diameter it appears that ,*,-in. rod will be sufficiently 
strong. 

Determine the number of turns for 90-deg. twist 
under the specified torque. While taking the 
tables the necessary diameter of rod, note also that the 
axial deflection per turn per 100 lb. force is 0.0245 in. 
The rotational motion per turn per 100 lb. on the end 
of the spring is 64 per cent. of this, or 0.0157 in., hence 


from 


0.157 in. for the proposed 1000 lb. The necessary 
; ; . 90 _. Pe P 
motion is 90 deg. at 2-in. radius, or apy < * > 4 in. 
on 
seen ie : ; 3.14 
3.14 in. The number of turns required will be 0.157 
eivi 


20 turns. 

If the diameter of the spring is not settled by space 
limitations, one can see in the tables a variety of springs 
of about equal strength, and it is then necessary to 
work up only that one which promises best to fit into 
the proposed work. If an extra-large safety factor is 
required, choose from the tables a spring capable of, 
say, twice the axial load W and proceed as before. 


Hardening High-Speed Cutters 
By E. A. SPALDING 


Havirz read many of the articles in the American 
Machinist on heat-treatment of high-speed 
will give my experience in that line. I have been us- 
ing high-speed steel with varied results since it was 
first introduced and have tried a number of compounds 
recommended to protect the steel from oxidation, with 
little or no success until I tried coke dust. The coke 
is ordinary foundry coke, and forming cutters treated 
in dust made from it come harder at a 
heat, are free from scale and pitting and will do better 
work. The coke dust can be procured from the screen 
ings at the foundry or, better, take good clean coke 
and grind it in an ordinary rattler by adding some 
scraps of iron. The finer it is ground the better re- 
sults will be obtained. 

Pack the cutters in an ordinary cast-iron box with 
a layer of coke, then a layer of the cutters, and so 
on until the box is full. Be sure to use plenty of coke. 
Heat in a furnace to 1740 to 1800 deg. F. for two or 
more hours, according to the size of the work, and 
quench in a light tempering oil. A mixture of 10 to 
1 of lard oil and kerosene works well. The coke can 
be used to good advantage for pack hardening parts 
of machinery made from low-carbon steels, also cast 
and malleable iron, that require to be hardened on the 
surface. It may be necessary to add ground bone or 
burnt leather for some parts that must have a deeper 
and harder case than others. 


steel, I 
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IV. Operations on Bearing Brackets 





SYNOPSIS 


has been made 


—In preceding articles reference 
to the lack of 
tions in motor manufacture, due to great variety 
This condition is strongly illustrated 


economical condi- 


of product. 
in the large number of bearing brackets required. 





HE large manufacturer of motors must carry in 
stock six or seven hundred different types and 
sizes of bearing brackets for motors of between 
two and one hundred horsepower. This, of course, 
means a very large investment in patterns and castings, 


design for general-purpose 
works out with a larger 


and a_ well-proportioned 
open-type motors invariably 
diameter for the former. 

An unwarranted sacrifice in design would have to be 
made in order to use the same brackets on both types 
of motors. However, it is possible to standardize on 
bearings, so that the same core boxes, oil lids and other 
component parts may be used on both alternating- and 
direct-current motors. 

Viewed from a repair-parts standpoint, it is very de- 
sirable to use brackets that are interchangeable on both 
ends of a given motor, Fig. 36. This is practical 
alternating-current motors of the squirrel-cage type, 
but it is not feasible on wound-rotor motors or single- 


phase motors, for the extra space required for the col- 








r 



































PAIR OF DIRECT-CURRENT 
MOTOR BRACKETS 


FIG. 35. 


as well as for jigs, fixtures and gages for the various 
machining operations. 

The ordinary direct-current motor must have both 
front and rear brackets, which are similar in construc- 
tion except that the front bracket is made deeper to 
extend beyond the commutator. A second front bracket 
is often required to accommodate the wider commu- 
tators on low-voltage motors. A typical set of these 
bearing brackets is illustrated in Fig. 35. 

It is not practical to use the same bearing brackets 
on alternating- and direct-current motors, for the re- 
quirements of coil space, ventilation, etc., are different ; 


FIG. 36. FRONT AND REAR OF INTERCHANGEABLE 
MOTOR BRACKETS 
lector or commutator necessitates a longer bracket 


one end, Fig. 37. 

On all these types of bearing brackets the machining 
operations are practically the same. The first operation 
is turning the rim for appearance sake. On the 
set-up in the boring mill A, Fig. 38, the bracket 
is faced and the shoulder that engages the bore of the 


Same 


flange 


motor frame is turned. As a perfect alignment of both 
end bearings is very essential, the diameter of this 
shoulder is held to limits of —0.000 to —0.005 in. The 


is then turned over and centered on a suitable 


turned shoulder, 


bracket 


fixture, locating by the and a recess is 
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bored in the bearing housing to engage a shoulder on 
the bearing to take up end thrust or bearing load in an 
axial direction, B, Fig. 38. The distance from the faced 
portion of the bracket’s rim to this shoulder must be 
accurate, for it regulates the end play, or distance al- 
lowed between the face of 
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done with the multiple drill and jig shown in Fig. 40, 
after which the bracket is fastened to the motor frame. 
A number of minor operations, such as drilling for 
oil drain, overflow plug and bearing pin, do not require 
description. The fitting of a spring closed, and in large 


_ 





the bearing and the shoulder 
on the shaft, which is usu- 
ally in. onaside. This al- 
lowance for end play is nec- 
essary in order to permit 
the rotating part of the mo- 
tor to float, or oscillate axial- 
ly, which not only gives 
better bearing conditions as 
to wear and temperature, 
but also gives better brush 
action and more even wear 
on the commutator. End 
play in the motor shaft is 
quite important. On account 
of uncontrollable manufact- 
uring conditions, such as va- 
riations in thickness of 
punchings, the _ thooretical 
magnetic center of the rotor 
does not always coincide 
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with the actual center, and 
without some end play this 
condition result in a permanent 
against one of the bearing flanges. Such a 
against an end bearing, in excess of a few pounds, is 
not allowed by the inspector, for it would result in 
heating, and excessive wear on the bearing flange. 

By careful reaming, the bore of the bearing housing 
is held standard to —0.001 in. This feature, together 
with the ample support of the bearing which is pressed 


PRESSING 


would pull, 


pressure 


set, or 


IN RODS FIG. 41 


BRACKET FOR ALTERNATING-CURRENT MOTOR 


motors a felt-lined oil lid, is among the few assembling 
operations. 

In modern motors of the commutator or collector 
type, the brush-holder supporting rods are mounted 
directly in the end bracket in preference to the old-type 
rocker ring. The reason for this is that, with the mod- 
ern commutating pole motor, a fixed brush position 
must be maintained for all loads and either direction of 























FIG. 39 PRESSING IN BEARING FIG. 40 


into the housing, Fig. 39, is largely responsible for the 
excellent service shown by these brackets or bearings. 
The bearings are given a light press fit so that, should 
occasion arise, they may be driven out with a block of 
wood and a hammer and be replaced. The drilling of 
the bolt holes for securing the bracket to the frame is 


DRILLING BOLT HOLES WITH MULTIPLE SPINDLES 


rotation. Any interference with the correct brush posi- 
tion as determined by the manufacturer is undesirable; 
therefore, no adjustments are provided. More than this, 
interference with the position of the brushes is pre- 
vented by doweling the bracket in place. This involves 
accuracy in manufacturing all component parts, such as 
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coils, commutators, etc., where more careless workman- 
ship could be permitted if means for adjustment was 
provided; but it is the only reliable method to follow. 
The same practice applies to the use of screws on the 
motor brackets for adjusting the air gaps. It would 




















FIG. 38. TURNING AND BORING BRACKETS 
permit lowering the standard of workmanship, but 
would prove a source of danger in the hands of inex- 
perienced operators. 

The holes for the brush-holder rods are drilled in jigs 
and carefully reamed. ‘‘Micarta” tubes, which are im- 
pervious to oil and water, are pressed into these reamed 
holes, and the knurled ends of the steel brush-holder 
rods are then pressed into the tubes. Both these 
operations are performed under a pressure of about 
five tons in the press shown in Fig. 41. The end of the 
hole is then sealed with insulating compound and a steel 
cap. The limits on the hole, tube and rod are held very 
close, all parts being accurately gaged, and the assembly 
is tested to 2500 
volts. alternating 
current. These pre- 
cautions and high- 
grade workmanship 
have resultedin 
splendid success and 
have shown the re- 
liability of this con- 
the 


of 





struction under 
most severe service 
conditions. Split 
brackets, which were 
considered standard 
practice in former 
years, are now very 
seldom used, for 
manufacturers have come to realize that solid brackets 
and bearings have a number of advantages over the 
split type. Anything made in one piece is solid, does 
not come apart and has no bolts to rattle loose, etc. 
Solid bearings and brackets insure longer life of the 
bearing and do away with the troublesome feature of 
oil leaking out through the split, which it will do in 


or 


























FIG, 42 


SPLIT BRACKETS 


spite of ordinary precautions such as wide flanges 
oil draining grooves. 

Motor troubles, to a large extent, can be blamed to 
commutator or insulation trouble due to a film of oil 
on the commutator or have 
made with split rear-end bearings and solid brackets on 
the commutator end, but oil is just as likely to injure 
‘oil insulation at the rear end as on the commutator 


coils. Some motors been 


MACHINIST 671 

end. Furthermore, the action of the fan on the motor 
shaft, or of the revolving armature parts themselves, 
aggravates these conditions. The only point in favor of 
facility 


modern 


split brackets—greater in dismantling—is re 


duced in motors in proportion 
as the art of motor design and quality of materials used 


There is a justification for split brack- 


importance on 


have advanced. 
ets and frames on machines of a size beyond those now 
being considered—that is, above 100 hp. 
and space requirements are such as to make split con 
bracket of this shown 


where weights 


struction necessary. A type is 
in Fig. 42. 

In this'article no attempt has been made to enumerate 
ali of the different bracket forms used on the range of 
motors under The adaptability of 


electric motors to all sorts of drives leads users to de- 


discussion. very 
mand special brackets suitable for mounting on their 
machine tools, printing presses, pumps, washing ma- 
chines or what not. That this demand for special con- 
struction in addition to the already large number of 
standards results in a disadvantage to the industry and 
eventually reflects itself in the price to the consumer is 
a point that cannot be too strongly emphasized. 


Are Ambitious Young Men Really 
Wanted P 

By W. OSBORNE 

Aug. 23, Fred Williams asks, “Are 

Really Wanted?”” The answer is 

From what Mr. Williams 


In the issue of 
Ambitious Young Men 
ves or no—take your choice. 
has to say, it can easily be inferred that he thinks 
that there not a very want. As the 
American Machinist is read by many young men who 
as if the 


energetic 


is 


are interested in the future, it would seem 
matter should not be allowed to rest. 

We all have our own ideas as to what ambition is, 
but may not all have the same idea. I am not 
certain that I have the idea that Mr. Williams had 
in his mind when he wrote his article, but that I may 
I will give the definition that 


we 


make my meaning clear 
I have in mind. 

From Webster’s dictionary I get as an explanation 
of ambition, “a consuming desire to achieve some object 
purpose,” and of ambitious, “having ambition,” 
From these I assume that an ambitious man 
is one who has a consuming desire to achieve some 


or 
young 


object or purpose. 
As the mechanical head of 
It depends entirely on the 


“Sammy’s shop,” I will 
try to answer the question. 
object or purpose of any given young man’s ambition 
whether or not I want him. 
JAKEY’S CASE 

Jakey was a youngster who came to work. Ambitious, 
why Jakey was just full of it, and full of energy. Not 
a lazy bone in his body, and always on the go. In 
The interest just fairly oozed out of him. 
in everything, almost, within his 
Jakey is not here now. 


terested! 
He interested 
sight and within his hearing. 
Jakey does not give our shop a very good name as 
His ambition 


was 


being a good place for an ambitious boy. 
was not given the encouragement that would help it 
to grow, and still we say that we like ambitious boys. 
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Jakey was started in as errand boy, and between 
times he was supposed to do some cleaning up around 
the shop. As an errand boy Jakey was a dismal failure. 
His consuming desire was to be where he should not 
have been and to meddle with things that did not 
concern him. He wanted more money than he was 
getting. He had a consuming desire to have lots of 
money, but he did not have any desire to fit himself 
for anything that would enable him to give an equivalent 
for it. I do not know of anyone who really wants that 
kind of young man. 

Sim had lived on a farm. He did not know anything 
about a shop, but he came in looking for work. He 
was put to work sweeping the floor and helping the 
men when they needed a lift. He did the best job of 
sweeping the shop that we had ever had done. He 
could see when a man needed a lift and did not hide 
so that the other helper would have to do it. He was 
put to running a drilling machine, and he did that as 
well as he did the sweeping. It was very easy to 
teach him to run the other machines when he was 
put on them. The way he took hold of them made 
you suspect that he had been doing some thinking about 
them. No, he is not with me now. Another shop needed 
a good man and somehow heard about him. He is 
foreman there. I have no reason to think that Sim 
spent any time trying to get that foreman job. 

Bert was one of the best natural mechanics that 
I ever knew. He was an ideal jobbing-shop hand. 
Just give him a job that seemed to be a sticker, and 
he was happy. No other man in the shop could do 
the work that he did in the time that he did it and 
with the tools and appliances that he was able to do 
it with. He always had some mechanical problem on 
tap to bring out at any leisure time. He is at present 
in an important position with one of the big “trusts.” 
He is at the head of the emergency repairs. 


QUESTION OF Too MucH PUSH 


Cal had ability, and he was a pusher. He was bound 
to get up and did not care whom he pulled down in 
his efforts. Cal was the fellow that he was working 
for. He showed up the mistakes of all of his superiors 
and of some of his equals. He worked so unevenly that 
he could not do teamwork. No one cried when he 
left, and the shop is still running. 

Frank was ambitious. He was ambitious to dance 
well and dress well and cut a figure with the girls, 
and he was quite a success, in a small way, at all 
these things. He ran a lathe, days, and held his job. 
He did the monotonous repetition work. He could do 
it without thinking, and he did so. 

One day, adjustment of wages was in order, and he 
came so near being overlooked that his vanity was hurt 
and he said so right out, to the boss. After the talk 
that took place he was transferred to another lathe. 
After another talk he left town to get away from the 
old dancing crowd. The last letters are typewritten, 
and General Manager is written under his signature. 
He transferred his ambition. 

After these digressions I will go on with the answer. 
Tf a young man wants to work in a machine shop be- 
cause he likes that kind of work and likes to see the 
result of his efforts and make them worth while, we 
“really” want him. If he wants to work in a machine 
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shop because he thinks that he can get more for him- 
self by giving less than he can in any other place, we 
do not want him. If a young man believes, and prac- 
tices, that the best way to get along is to help those 
who are working with him to get along, we “really” 
want him; but if he thinks, and practices, that the way 
to succeed is to knife all his working associates, we 
do not want him. 

Just shut your eyes and imagine that you are the 
owner of a nice little business. Think over all the 
ambitious men whom you know. Sort them all out. 
Which of them would you be willing to hire, and 
which would you refuse to hire? Now think them all 
over one by one and think why you do or do not want 
each one of them. If you are still interested, think 
yourself over as you know yourself and your aims, and 
decide whether or not you would hire a man that you 
knew was just like that and put him in a responsible 
position. 


Making Parts to Limits 
By H. D. MURPHY 


It is evident from the number of articles which 
have appeared on the subject since the manufacture 
of munitions became general that the necessity of 
manufacturing interchangeable parts to limits is some- 
thing new. 

When the plant where I am employed entered into 
a contract to make munitions, the proposition of work- 
ing to limits was no new one. The trouble that was 
experienced in doing this work arose not from being 
held to these limits, but from the practice of continu- 
ally changing the master gages. That, however, is a 
story by itself. 

A large part of the plant was used for years in 
turning out work for one customer. This customer 
had never dimensioned the limits on the blueprints, 
as suggested by Mr. Bogart in his article on page 667, 
Vol. 46, but had always supplied, or authorized the 
making of, gages for essential dimensions. It was 
thoroughly understood that strict limitations could not 
be demanded where no gages had been so authorized. 

Considerable money could have been saved for this 
customer, however, if his drafting room had observed 
some of the points mentioned by Mr. Bogart. There 
are on hand now, for instance, tools and gages for parts 
that take the same size thread, but with a difference 
of one thread to the inch. Also, the expense of a new 
punch and die has been incurred because the width of 
a slot in a certain article had been specified an eightr 
or a quarter of an inch more than on one previously 
made. These examples, of course, are cited from cases 
in which these variations were not essential. 

It is to be hoped that Mr. Bogart’s article will be 
read by many with profit, as we have had some cus- 
tomers who could not be convinced that there was any 
oversize or undersize on tools. 

Incidentally, on page 669, where the proposed system 
of specifying external and internal limitations is illus- 
trated, there seems to be an error. The limits on the 
shoulders and in the recess are shown as plus and minus 
instead of minus for the shoulders and plus for the 


recess. 
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SYNOPSIS — The handling of a broken loco- 
motive side frame is here briefly described. As 
one of these frames weighs from three to four 
tons, considerable skill as well as special appa- 
ratus is needed in its handling. 





ECAUSE of the character of the operations re- 
quired to put the member into proper condition 
and the peculiar form of the work and the weight 
of the part or parts to be handled, the repair of loco- 
motive frames is always an undertaking more or less 


~~ Locomotive frame Work. : 
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In an earlier article dealing with the smithshops 
of the Southern Pacific plant at Sparks, Nev., illus- 
trations were presented showing something of the 
important features of this department and conveying 
some idea of the equipment for handling work of an 
unusual character as well as the customary run of jobs 
coming to the blacksmiths for attention. It is pur- 
posed in the present article to show some of the in- 
teresting apparatus and methods by which frame repairs 
in particular, no matter how heavy the work may be, 
are here taken care of with facility. 

A typical frame construction is shown in Fig. 1, the 
general dimensions being of interest as showing the 























FIG. 2. PLANING A NEW FRAME SECTION 
difficult of accomplishment. Much of the work of this 
nature is naturally of a kind coming within the province 
of the blacksmith shop, and oftentimes the facilities 
of this department in a railroad repair shop are none 
too complete for the satisfactory overhauling of frames 
from the big, modern engines such as are used on this 
division of the Southern Pacific. 


FIG. 3. DRILLING A SECTION TO BE WELDED 

over-all length, the center distance between boxes, @tc. 
The frame shown is one of a pair, right and left, 
made to uniform dimensions, and it has a total length 
of 42 ft. 84 in. The weight of each side member of 
the pair runs, say, to 3} or 4 tons, and this fact coupled 
with the liberal over-all the membe: 


makes it necessary to use considerable skill and judg- 


dimensions of 
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ment when a new section is to be welded on or when 


certain portions are to be machined in the shops either 
before or after welding up the complete frame. 
Owing to the great length referred to and to the 
peculiar form of the member, it is the custom at this 
shop whenever a new section of any considerable size 
to welded into the old the 
hine work possible on the new portion before it is 


be frame to do all ma- 


IS 
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pair of steel sheave wheels divided or split across the 
center so as to form in each case a pair of semicircular 
clamps. These, when bolted to the frame 
are adapted to receive the endless chains from a pair 
of small pulleys hung in blocks which are themselves 
hooked into holes in the equalizing bar suspended from 
the main crane hook. With the apparatus resting on 
the floor and the chains off, the entire outfit, frame and 


as shown, 
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DETAILS OF 


welded into place. This that additional care 


must afterward be exercised in the blacksmith shop to 


means 


preserve alignment so far as possible and to maintain 
original over-all lengths and other dimensions. 

Fig. 2 illustrates the method of planing the forward 
lower portion of such a frame preparatory to sending 
it into the blacksmith shop for welding to the frame 
Fig. 3 shows another frame section under the 
radial drill where the stud bolt holes are drilled 
before this new portion is welded into the body of the 


‘roper. 
and 


frame. 

Referring now to the operations in the smithshop, 
“ig. 4 illustrates a device arranged especially for frame 
work, which enables such parts to be handled with con- 
venience either on the floor, on the crane hook, on the 
under the hammer. It consists of a 


anvil, or power 
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LOCOMOTIVE 


all, may be rolled over to any desired angle for laying 
out, inspection or other purpose, and when picked up 
by the crane the frame may be rotated in the sheave 
chains to whatever position may be desirable. 

the work shown the frame suspended 
flat with end resting upon a supporting 


In this position a new section to be welded on 


In is and 
turned 
anvil. 


has been secured in proper place relative to the main 


one 


frame and clamped for the welding process by a pair 
of side plates which hold the two members flush with 
each other and in correct alignment for the operation. 
These clamping plates are arranged so as to be very 
quickly applied, and after the heated work has been 
swung out of the furnace they aid very materially in 
maintaining the desired conditions of alignment while 
the work is under the hammer. 
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It will be noticed upon careful inspection that two 
sheet-metal plates are attached to the side of the sup- 
porting blocks for the sheave chains, and these plates 
completely fill the triangular openings directly above 
the sheave wheels clamped to the engine frame. The 
purpose of these plates is to prevent the workmen from 
thoughtlessly grasping the chains or the edges of the 
wheels with their hands, with the attendant possibility 
of having one or more fingers crushed between chain 
and wheel. Both shields referred to have the inscrip- 

















FIG. 4. METHOD OF HANDLING A FRAME 


tion “Safety First” painted upon their faces in con- 
Sspicuous letters, and there is no excuse for anyone 
trying to wedge his hand into the danger zone. 

In addition to the welding operations carried on 
under the hammer extensive use is made of the oxy- 
acetylene blowpipe; also, more or less welding is done 
with the Thermit process. An electric welder is also 
employed for certain classes of work. 

Occasionally a frame repair is made without stripping 
the engine, the weld being made either by the oxy- 
acetylene or the Thermit process. 


Pumping Drill Coolant 
By J. V. HUNTER 


Even in spite of the prevailing high prices, most 
shops are using high-speed drills for the greater part 
of their productive work, particularly in the sizes ,*, 
in. and upward. For drilling holes in any quantities 
at all, the high-speed drill is far and away the most 
economical when run at the greater speeds at which 
it is capable of cutting. 

For drilling exceptionally hard or tough stock or 
castings, the edge of a good high-speed drill will stand 
up for service, although it must be run at about car- 
bon-steel drill speeds, while under the same conditions 
the edge on the carbon drill will burn up in a minute. 
For these reasons and particularly for the reason that 
the drill must be ground less frequently, the “high 
speeds” are chosen by every good drilling-machine oper- 
ator when he can obtain them. 

In order for the shops to obtain full compensation 
for the extra cost of these drills, it is essential that 
they be run fast enough and at sufficient feed to keep 
them cutting to their full capacity. However, when 
this is done in such stock as steel, it becomes necessary 
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to furnish some cooling lubricant, feeding it into the 
drill hole, to keep even a high-speed drill from burning 
up. 

In most shops, for drilling-machine work, there ap- 
pear to be two common systems of feeding this lubri- 
cant. One is the common type of oil can, which the 
operator fills with pure water, or at the best a solution 
of water and sal soda to prevent rusting; from this he 
squirts a few drops at a time down around the drill. 
This practice aids to some extent in keeping a drill 
moderately cool; but the first minute that something 
going on about the shop attracts his attention, he 
stops feeding water and the drill begins to smoke. Next 
time, a deep hole is half drilled and the oil can goes 
empty. Not one in ten drilling-machine hands will stop 
the drill while refilling the can, and the drill will be 
smoking in fine shape before it gets any more water; 
and after that hole, or at the best one or two more, the 
operator is going to the grinding wheel with the drill 
to pay for this neglect. 

The next step of improvement is seen in a l- or 
2-qt. can suspended somewhere from the frame of the 
drilling machine and provided with a.long extension 
tube, controlled by a small stop-cock. Down the tube 
the lubricant solution in the can fed to the drill 
hole. An operator with this device is usually more 
lavish in the use of the cooling lubricant, and the drill 
maintained better shape for that reason and 
does correspondingly better work. 

A study of the best practice in our most modern shops 
proves that a drill, like the rest of our high-grade high- 


is 


is in 
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PUMP, TANK AND PIPING 
speed cutting tools, does better work and lasts longer 
and makes faster time if provided with the same kind of 
“flood lubrication” that is now in use on semi-automatic 
and automatic screw machines, millers and various other 
types of machine tools. Consequently, some of the most 
modern plants are putting in a more or less elaborate 
system of piping, through which, from a single source, 
all the drills and other machine tools can be fed with the 
proper lubricant. 
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Large plants can usually afford comparatively expen- 
sive installations of this kind, but for the smaller plant 
the least expensive that will satisfy the conditions is 
all that the superintendent can hope to get an appropria- 
tion to cover. As a matter of expense and serviceability, 
the arrangements shown in Figs. 1 and 2 have many 
points of: advantage to recommend them. 

The rotary gear pump illustrated in Fig. 1 is 
of the simple kind ordinarily used for pumping water 


one 


against low pressures, and it can be purchased for 
under $10. In the case illustrated, the pump was 
recovered from among some scrap machinery. The 


tank should hold at least 15 gal. of solution, which will 
permit additions of 10 gal. of fresh solution at a time, 
while 5 gal. yet remains in the tank. Here is another 
opportunity for the genius of the future builder to ex- 
ert itself in using up some old scrap tank; or at the 
best the tank light-weight ma- 
terial, for which No. 18 or No. 20 galvanized sheet steel 
sufficient 


can be made of new 
with riveted and soldered joints will be of 
strength. <A ring of light-weight angle iron, for stiff- 


is rolled up and riveted to the top edge of the 


ness, 
tank; a |-in. plate across the top is firm enough for 
the foundation for so small a pump. 


THE SUCTION PIPE 
The suction pipe of the ordinary pumps will extend 
the the pump 
tended to the bottom of the tank, giving a straight 
vertical suction lift. The bottom opening of the pipe 
should be provided with a fine wire-mesh strainer to 


directly from base of and can be ex- 


keep chips from being drawn up into the gears of the 
pump. The strainer is not always necessary if the tank 
is cleaned regularly, for most of the heavy particles that 
will be carried back in the returned solution will settle 
to the bottom of the tank will not be drawn up 
of them 
For from six to eight drill spindles working, the lub- 


and 
unless many accumulate. 

ricant requirements will probably not exceed a couple 
of gallons a minute as a maximum; since most of these 
pumps are rated at a capacity in excess of that amount, 
they should be run at a speed moderately slow. A good 
way to avoid the use of a pulley is to run the drive 
belt the shaft of the drilling-machine 


countershafts. 


over one of 


this speed-reduction ratio, the capacity 


going to be too great when some ot 


Even with 
of the pump is 
the drill spindles are not working and it becomes neces- 


sary to regulate the pressure in the feed pipes to the 


low pressure required; for this purpose the bypass 
valve A, Fig. 1, is provided. A turn of the handle of 


this valve will permit a certain amount of the pumped 
solution to escape down a pipe that leads back to the 
tank, along with the return drains B from the drilling- 
machine drip pans. 
RELEASE VALVES 

We have tried using automatic spring-operated re- 
lease valves at this point and even made up one or 
two special devices of our own design, but found dif- 
ficulty in getting effective regulation for the low pres 
ures that it is desirable to use. 
is from 2 to 3 lb. on the supply lines; 
causes needless splashing at the drill, which soon 
water. 


The pressure required 
greater pressure 
} 


nas 


the operator standing in a pool of 
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In Fig. 2 are illustrated the feed pipes with the pans 
for collecting the drippings from the table of the 
drilling machine, so that all the solution not actuail 
lost in absorption by the chips will be returned to the 
storage tank. The amount of the cooling lubricant fed 
to the drill is controlled by the stop-cock in that line 
at S. This pipe need be no larger than } in.: the 
final length at X is drawn to a taper, to direct the jet 
to the drill hole. It will be noticed that the length 
of pipe at X is connected up by two elbows, together 
permitting an increased amount of swing or play in 
directing it to the work. This section X will be more 


| | 


PAN AN RAID 


satisfactory if made of a piece of flexible-steel tubinz 
This would cost more; the illustration shows the cheap- 
est method. 

Tne pan for collecting the drippings should be in size 
about equal to the base of the drilling machine, with 


> 20 galvanized 


sides about 2 in. 
steel with soldered joints. 
screened over with 
A bar laid under one side 


high; it is made of No 
A pipe flange for the outlet 
is provided, and this is No. 8 wire 


mesh, to keep out the chips. 


of the pan will drain it to this opening. From the 
height of the base of the standard drilling machines 
there will be little fall in level for the return pipe 


>= 


to the tank; but if there is as much as 1 in. in each 25 


ft. of the return pipe, there should be no difficulty in 
having the solution drained away fast enough. 
In regard to the matter of the lubricating 


solution used in connection with this 


SO;{ p or 
+ 


pumping system 
to the lubricating 


earn 


the choice can be made to conform 
solutions that a factory has been using for other classes 
solution, it has been 
water about 3 ll 
The two last 


before 


In making up 10 gal. of 
add to that amount of 


of work. 
our practice to 
of soft-soap paste. 
iil of hot 


r 
pall 

f 

I 


of sal soda and 1 Ib. 
ingredients are dissolved in a wate! 
being added to the remainder o 

At one time we attempted to use a greater amount 
of soap to strengthen the solution; but the greater 
strength did not apparently aid the cutting power of 
the tool, while it did have the decided disadvantage that 
the solution foamed so much that the drilling 
machine and floor were in a continually sloppy condition. 


the water. 


strong 
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Four Attributes of Success—or Failure 


BY 2. F. 


Vice President and General 





SYNOPSIS —I/t is not enough for the execu- 
tive say yes or no—he must 
learn also how to say it. This article sets forth 
the views of an executive on the four quali- 
ties—firmness, harshness, indefiniteness and arro- 
gance. 


to learn when to 





ROUND four attributes, firmness, harsh- 
ness, indefiniteness and 
is entwined success or failure. 
ness means stability of mind, minus ri- 

To be firm in your 


arrogance, 
Firm- 


diculous self-pride. 

convictions on any subject before say- 

ing yes or no is one of God’s greatest 
gifts. If your services command $100,000 a year, it means 
you must be dignified when deciding perplexing ques- 
tions; an honest manipulator of your tongue; convincing 
in your arguments to prove you mean just what you 
say. This is an art that some have and others cultivate, 
so that those upon whom they depend will carry out 
their instructions willingly and feel they can make sug- 
gestions, without fear, of any new ideas that may 
flash through their minds. This will apply to the man 
in charge of from one up to ten thousand men in any 
line of business. 

Firmness also means considering without the 
views of others, leaving an impression of fairness when 
deciding. This intensifies the feeling of harmony that 
must exist in every successful organizition and is a 
power unexcelled. 

Stubbornness displaying an inclination to sarcasm 
might be considered firmness, but it happens that this 
form of action almost invariably indicates just the 
reverse of this quality. 

We should all be susceptible to a good argument. 
A bad temper anda feeling of contempt for the views 
of others end in brain disturbances. It follows that 
a smart man in your organization who can and will 


bias 


recommend improvements remains passive and never 
reveals the good things that come into his mind, feeling 
that the man in charge will not give him a hearing, 
or if he condescends to do so, is liable to belittle with- 
out investigating. 

Now imagine such a condition—never in a receptive 
mood—which is a losing proposition. Such an exe- 
cutive is certainly void of diplomacy. Remeniber that 


Manager 


BROPHY 


Cleveland Automatic Machine Co. 


are essential in any 
to topple 


the brains of more than one man 
business, as a one-man business is bound 
Always keep in mind that your superintendent or fore- 
man must command your respect. 

To differ, when necessary, shows keen judgment. Be 
somewhat severe, if you must, but do not be harsh, if 
you can avoid it, even though the provocation is great. 
There is nothing worse than the effects of imprudence 
in dealing with men in any line of endeavor. 

EMEMBER, if a man of importance only a 
complishes what he is told to do because of 
timidity, he is not delivering what he is capable 

of doing; and when this occurs there is something 
wrong with his supervisors. Do not attempt to take all! 
the credit the that 
Encourage rather than discourage the development of 
the thinking powers of your business associates. 

The great inventions of modern times are rarely ever 
He may get the credit, and he 


for comes your way. 


success 


the work of one man. 
it. It was he who first conceived the idea, 
in 75 


deserves 
but the actual completion that 
per cent. of the cases, is due to big things that emanate 
and do not forget this. 


means SUCCeSS, 
from his able assistants; 

To be firm, after you have been convinced you are 
right, and not vacillating means that you are powerful! 


and bound to be respected by your associates; and 
this, you will understand, is a great asset in life. 
Harshness in giving orders means that a great 


Human nature leans 
he wishes done 
clearly and 


amount of your power is wasted. 
toward the man who decides on what 
imparts the information to others, 
A man who is strong mentally, listens and 
“This is the way 


and 
forcibly. 
weighs all the facts and then says: 


to do it’; “I want you to follow my ideas”; “Your 
plan may be all right, but I am doubtful’; “My 
judgment differs from yours in this case.” Then 
upon receiving their instructions your men will 


yield gracefully and do their best to comply. 


NE of the greatest questions from a business 
standpoint is not to condemn the views of 
others until you reason sensibly. You may miss 
Your leading men 





something valuable, if you do. 
must be thinkers and recognition. Differ 
from them, if you will, but do not do it harshly. If 
they are not competent to advise and suggest, you are 


incompetent in having such men in your employ. 


deserve 
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Harshness does not mean being arrogant. To be too 
harsh in controlling a business leaves a feeling in the 
minds of those with whom you are dealing that you 
are overbearing and belittling in your methods. You 
san be harsh to a certain extent through over-excitement 
at times, which is not damaging. When you are aim- 
ing to be firm and fair with those to whom you are 
talking, avoid being harsh, which also happens some- 
times in trying to emphasize your arguments. If you 
go too far, a listless organization is the result; and 
failure creeps in unwarned. So capitulate when you 
should, as this is sound judgment. 

You will comprehend from this that 
harshness in dealing with human beings is extremely 
detrimental, and the writer believes that on numerous 
occasions failure may be attributed to lack of codéper- 
ation from this source. 

Indefiniteness means changing your mind too often, 
evading your honest responsibility. Most weighty 
questions require time to decide, but being too indefi- 
nite in your decisions leads to insubordination of the 
mind. Stubborn contemplation cunningly concealed is 
a force difficult to combat and often gradually under- 
mines and finally destroys the good things. 


argument 


HE indefinite individual, in many instances, is 
quite successful. He is not a bad sort of fellow 
with whom to do business, because he means 

well. But many a good thing gets away from him. 

In any large enterprise this would be a very dan- 

gerous condition from a money standpoint. Impul- 

sive decisions ere necessary. Sometimes, of course, 
things require considerable thought, but the really 
indefinite man looks upon all things as big things. He 
is bewildered as to what is best to do and he is afraid. 

Often a man escapes making a decision by resorting 
to remarks such as the following: “I will see about 
it”; “Do not go ahead until I think it over’; “I am 
not satisfied with this idea or plan, etc.”; “I am afraid 
this won’t work, you will have to change the idea’; 
“You will hear from me later.” The trouble in many 
instances is, you do not hear from him later; he is 
still thinking, and this interferes with the progress 
of the work under consideration. Being indefinite in 
settling a question very often ends in a blunder. This 
sort of man discourages everyone in touch with him; 
he is a genuine procrastinator. 

Sidestepping responsibility through fear of mistakes, 
hoping for an avenue of escape from some unexpected 
source, is time wasted, and your business will suffer 
irreparable losses. So do not be indefinite; take a 
chance. All the remarkable leaders of men will risk 
on hasty decisions. A thousand times better is this 
than constantly waiting and pondering, which creates 
a violent unrest in any industry. 

An arrogant man is overbearing and unjust in his 
thoughts and decisions. He is one of those irreproach- 
able characters who aims to be extremely dignified; at 
least he thinks so, whereas it is not dignity, it is merely 
displaying his power. Such a man crushes all the 
good there is in those around him. His arguments 
are intensified by his very looks. He acts as if being 
disturbed for the simplest things is unforgivable. Such 
a man is extremely lucky if born with wealth surround- 
ing him. He has a lofty notion of himself and must 


MACHINIST Vol. 47, No. 16 
be approached cautiously. He is very powerful among 
the subservient, but a weak brother when dealing with 
a real man. Without the assistance of able men to 
curb him, he would be a genuine failure in anything 
he might try to accomplish. He might do it by dollars 
and force, but never from a business standpoint. 

Arrogance is a sword-like destroyer of great force 
and resembles a great tornado that rips to pieces every- 
thing in its path and leaves behind it pain and stub 
bornness. 


New Combination Course for Engineers 


The latest codperative educational enterprise has 
been undertaken jointly by the Massachusetts Institute 
of Technology and the General Electric Co. This is a 
proposition which on the side of the students gives to 
them the advantages that an enormous industrial plant 
with its methods and problems will afford, and at the 
same time the General Electric will reap the benefit 
of the services of a group of selected young men. 

The object cf this course is the training of leaders 
for engineering and administrative branches of elec- 
trical and related industries. The course affords a 
distinctive training for technical and executive responsi- 
bilities with manufacturing corporations, particularly 
electrical ones. It covers a period of three years of 
coéperative engincering and administrative training, 
and the requirements for entrance into the course are 
the completion of work equivalent to the first two years 
of the electrical-engineering course at the Massachusetts 
Institute of Technology. 

The three years of the codperative instruction are 
equally divided between courses under the faculty at 
the institute in Cambridge and employment under 
special foremen instructors at the Lynn works of the 
General Electric Co. In order to secure continuity of 
work at both institutions, each group of codperative 
students is divided into two sections, one being at the 
Institute of Technology while the other is at the Lynn 
works and vice versa. These two groups of students 
alternate in periods of approximately four months’ 
duration, this period having been selected so as to 
enable coéperative students to take courses at the 
Institute of Technology in the regular terms of the 
institute and with the established classes. 

While working in Lynn, the codperative students 
receive compensation as regular employees. The first 
two of the three years of coéperative work include 
instruction at Technology, which is substantially similar 
to the junior and senior years of the electrical-engi- 
neering course at the institute, and also give important 
experience in machine work, insulating, drafting, de- 
signing, testing and administration at the works. The 
last year of the coéperative course is given up to 
special research problems at the works and advanced 
instruction in the courses leading to a master’s degree 
at the institute; after the course is completed, the 
students receive the degree of master of science. 

The committee under whose care is the new electrical 
course includes Frederick P. Fish, Professor Elihu 
Thomson, M. W. Alexander, of the General Electric, 
ond Professors D. C. Jackson and C. A. Adams, of the 
Massachusetts Institute of Technology electrical-engi- 
neering faculty. 
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Steel Castings for Ordnance Construction’ 


By MAJOR C. 


Watertown 


AM indeed delighted to have the privilege of address- 

ing you on the subject of steel castings for ordnance 

construction, and I sincerely hope I shall accomplish 
two purposes: First, to disabuse the minds of some of 
you of some misunderstandings that I know exist in 
them; and second, to be of some assistance to others in 
the very important matter now with us of producing 
castings for war material. I purpose to deal principally 
with plain carbon-steel castings, such as can be produced 
with any commercial installation, using the openhearth, 
tropenas converter, bessemer converter or electric fur- 
nace, provided proper care is given to details, including 
finally, a simple heat-treatment. 

Special heat-treated and alloy-steel castings offer a 
wide field of endeavor, and our knowledge is rapidly 
increasing concerning them. The prediction is ventured 
that eventually they will displace the high-grade intri- 
cate forging, just as the plain casting, as we know it 
today, has in a large measure supplanted the plain forg- 
ing. We have, however, not time to dwell on them here. 


DEVELOPMENT OF MODERN FIELD ARTILLERY 
BEGAN IN 1900 


A brief reference to the situation which resulted in 
the Ordnance Department of the army undertaking the 
manufacture of steel castings, instead of relying on the 
private manufacturer to produce them, may be of inter- 
est. The development of modern field artillery, which 
today has culminated in the glorious French seventy-five, 
your own 3-in. field piece and the French Schneider 
1l-in. howitzer, not to mention the engines of destruc- 
tion used by our adversaries, began about 1900. This 
departure in type from the artillery carriage, familiar 
to you all in the public squares of our towns and vil- 
lages, necessitated, as will be explained later, steel cast- 
ings of thin sections, of the best quality that could be 
produced. The inquiries proved that it was impossible 
to get such castings in this country, with the exception 
of one concern in New York State, which at that time 
was able to produce a small number of them. This 
situation resulted in great delays and hampered our 
ordnance engineers in their development of the early 
experimental types of carriages. The large steel com- 
panies in Pennsylvania, which were furnishing ordnance 
material, refused to undertake the manufacture of the 
thin-section castings, and even at a date very much 
later than this, took the stand that they were not able 
to make a steel casting of the distance ring for travers- 
ing rollers. This was at a time when, due to trouble 
with the forged steel rings, it was very desirable to 
procure cast steel ones. It is only fair to say in defense 
of the steel-casting makers that the inquiries for small 
steel castings were not for large lots; hence, the induce- 
ment to take up a new line of product was comparatively 
small. This condition aggravated the difficulties, and 
in the public files there is voluminous correspondence 
relating to the delays caused by inability to procure 
small castings. Quoting from a paper dated Feb. 19, 
1899, the commanding officer of Watertown arsenal re- 





*Extract from paper g-ven at recent Foundrymen's Convention 


Boston. Mass 


Arsenal, 


M. WESSON 

Watertown, Mass, 

ported: “Shot trucks have been completed and issued. 
They were all completed except the steel trucks some 
months ago. Steel-casting companies will not take small 
orders at this time.” It long after this that 
a small converter plant was installed at the Watertown 
arsenal, due to this situation as regards the small thin 
casting, which plant has been in continuous operation 
since theh. But why castings of this character? Why 
should the Government ask for an article nct demanded 
by the trade? I dare say the conclusion was reached 
in various quarters that the specifications were ill-ad- 
vised and were the offspring of ignorance and imprac- 
ticability. 

Let us consider for a moment, very briefly, the various 
classes gun carriages in use, in the construction of 
which the large majority of castings under discussion 
are used. 

Gun carriages may be 
classes:(1) Carriages for mobile artillery and (2) car- 


was not 


divided into two distinct 
riages occupying a permanent or fixed position. It is 
evident that mobility of gun and mount will necessitate 
factors in design which are not necessarily considered 
in a carriage of the second class. 

[The question is often asked, “Why, for example, is 
the caliber of a certain gun set at 3 in. or 4.7 in.?” 
The ~nswer to this is quite simple. The degree of mo- 
bility demanded of any piece will depend entirely on 
its character, being less for heavy siege guns where 
rapidity of movement is not so essential and greater for 
field guns which may by necessity have to be moved 
from place to place with great rapidity, as the progress 
of an engagement demands. 


POWER OF A TRACTOR 


The power of any tractor or of draft horses must be 
taken for artillery than that which 
would generally be taken in commercial work. This is 
due to the fact that on oc« 
might have to be covered at high speeds; 
the roads encountered generally will be inferior. 

Given, for example, the power of a tractive 
(six-horse team) at 3900 lb., the problem was to design 


purposes as less 
asions considerable distances 


and secondly, 
force 


a gun and carriage of the greatest possible power, with 
the requisite mobility to meet the tactical requirements 
of artillery operating in support of field armies. Con- 
siderations such as these led to the adoption, in our 
service, of the 3-in. field gun and, in the French service. 
Both of the types referred to are 


_ 


of the 75-mm. gun. 
direct-fire guns; that is, they are designed for firing a’ 
relatively small angles of elevation. If the evolution of 
the horse had resulted in an animal with the strength 
of an elephant and the speed of a deer, the modern light 
field gun, instead of being 3 in. in caliber, would proba- 
bly be many inches greater, with a corresponding in- 
crease in power. 

There is also provided in our service a howitzer of 
equal degree of mobility for each gun. The howitzer is 
a short gun, designed to fire at high angles of elevation 
end is utilized for shelling protected positions or, i: 
other words, employs curved fire to accomplish wha: 
direct fire would not do. 
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On the old-type carriage, no provision was made for 
the recoil of the gun on the carriage. Upon firing such 
a gun, the carriage would jump to the rear many feet, 
and before the gun could be again fired, the carriage 
had to be laboriously returned to its original position, 
and the gun re-aimed. Modern carriages permit of rela- 
tive motion between the gun and carriage, and are fitted 
with a recoil system for absorbing the energy of the 
recoil. After the spade is once firmly embedded in the 
ground, no motion of the carriage to the rear will occur, 
and in this way the rapidity of fire is greatly increased 
over that obtained by the old method. 


MODERN RECOIL APPARATUS 


The modern recoil system consists of a hydraulic re- 
coil brake and counter recoil springs or compressed air, 
these latter being for the purpose of returning the gun 
to battery after recoil has occurred. The recoil brake 
consists of a cylinder filled with oil, in which moves a 
piston. An aperture having a constant or varying ori- 
fice is provided between cylinder and piston, one of 
which is attached to the gun, and the other to the 
carriage. 

The relative motion of the cylinder and piston when 
the gun recoils develops a pressure in the recoil cylinder 
due to the resistance offered by the liquid passing 
through the orifice between piston and cylinder. The 
braking action of such a system is very widely varied 
by the design and is always adjusted so that the moment 
of this resistance with respect to the end of the trail 
is less than the moment of the weight of the gun and 
carriage with respect to the same point. This condition 
prevents the wheels from being lifted from the earth 
during recoil and thereby disarranging the laying of 
the piece. 

The recoil system outlined above is also applied to 
heavy seacoast guns and carriages, and it might be of 
interest to refer briefly to some of their main features. 
These mounts may be classified in general as either 
barbette or disappearing carriages. On the former the 
gun is always exposed above the parapet, while for the 
latter it is withdrawn behind the parapet by the force 
of the recoil after each round. As mobility and in con- 
sequence lightness of construction is not a primary con- 
sideration in the designer has 
greater latitude in weights of materials employed, and 
such mounts can readily be constructed which will ab- 
sorb the energy of recoil of guns of a much higher 
power than commonly used for mobile artillery. Guns 
mounted on barbette carriages are sometimes protected 
by turrets. 

These machines form a group which throw projectiles 
from 12 lb. to two tons, to a distance of from 6000 to 
21,000 yd. The tremendous energy of the recoil must be 
absorbed by the gun carriage, which at the same time 


seacoast carriages, 


stores up a sufficient amount to return the gun to its 
original position on the carriage. This cycle must be 
accomplished without resultant disarrangement of the 
carriage; otherwise, the aim will have been disturbed 
and rapid fire accurately placed cannot be delivered, and 
finally, no part of the carriage must be overstrained. 
The failure of a single part may, and probably will, put 
the piece out of the action. The painstaking care in the 
production of the 999 parts may be vitiated by the in- 
different quality of the one part. 
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The force created by the explosion of the charge which 
sends a projectile on its way, the reaction from which 
has to be absorbed by the carriage, is sufficient, if un- 
controlled, to demolish the gun, the carriage and the 
personnel which serve them. Further statement to 
prove that the ordnance engineer must demand material 
of good quality appears unnecessary, except it may be 
added that considerations of mobility in the field pieces 
require the least possible weight, which condition re- 
duces the designer’s factor of safety to limits far less 
than is ordinarily permitted in commercial construction. 


PHYSICAL REQUIREMENTS 


The accompanying table, taken from Form 434, “In- 
structions to Bidders and General Specifications, Etc.,”’ 
gives the physical properties required of the various 
materials employed in carriage construction. Particu- 
lar attention is invited to the cast steel Nos. 1, 2 and 3. 


PHYSICAL QUALITIES OI! METAL 
Elonga- 
tion Contrac 
Elastic rensile After tion of 
Metal Limit Strength Rupture (rea 
Lb per Sq In Per Cent 
Cast steel No. 1 25,000 60,000 16 0 24.0 
Cast steel No. 2 35,000 75,000 15 0 20 0 
Cast steel No. 3 45,000 85,000 12.0 18.0 
Forged steel N 0* 
Forged steel No. | 27,000 60,000 28 0 40 0 
Forged steel No. 2 35,000 75,000 20 0 30 0 
Forged steel No. 3 42,090 90,000 16 0 24 0 
Forged stecl A > 3,000 93,000 18 0 30 0 
Forged steel B ft 65,000 95,000 18 0 30 0 
Forged steel C t 75,000 110,000 140 30 0 
Forged ster! D 7 100,000 120,000 140 30_0 
Nickel el Pl 63,000 100,000 18 0 
Tool steel A 75,000 125,000 16 0 35 0 
Tool steel B 95,000 140,000 12.0 20 0 
Tire steel 50,000 100,000 17 0 30 0 
Flange st «lt 40,000 64,000 20 0 45 0 
Wrought iron 22,500 50,000 25.0 35.0 
Cast iron No. | 22,000 
Cast iron No. 2 § 28,000 
Bronze No. | 28,000 
Bronze No. 2 35,000 
Bronze No. 3 45,000 
Bronze No. 4 60,000 20 0 
Extruded br onze 50,900 12.0 
Ios rument bronze 38,000 
Tobin tronze 52,000 30 0 
Copper 32,000 22.0 


*No pbvsival test t Nickel-alloy ste:Is t Fhysical requirements of 
commercial fange st el not indicated here $ Cast iron No. 2 must not show 
a t_ns.le sirength of more than 39,000 lb. per sq.in 

No. 1 castings are of very mild steel in which the 
presence of blow-holes may be permitted when, in the 
inspector’s judgment, they are not serious enough to 
affect the value of the casting for the purpose intended. 
Little trouble is encountered in manufacturing castings 
of this grade, as the ductility requirements, 16 per cent. 
elongation and 24 per cent. contraction, are exceedingly 
reasonable. Cast steel No. 1 is used only on unimportant 
parts where the allowable section permits the use of a 
material having a low elastic limit. 

Cast steel No. 2 with 35,000 lb. elastic limit, 75,000 
lb. tensile strength, 15 per cent. elongation and 20 per 
cent. contraction is a better grade than No. 1 and must 
be free from blow-holes. The American Society for 
Testing Materials on a grade of steel known as “class 
B, hard,” calls for 36,000 lb. elastic limit, 80,000 Ib. 
tensile strength, 15 per cent. elongation and 20 per cent. 
contraction. 

The society quoted above expects a higher elastic 
limit and tensile strength, as will be noted, for a given 
ductility than is demanded by the United States Army. 
Attention is invited to this fact, as there seems to be an 
opinion in some quarters that the ordnance specifica- 
tions, U. S. A., are unreasonable. 

Cast steel No. 3 with 45,000 lb. elastic limit, 85,000 
lb. tensile strength, 12 por cent. elongation and 18 per 
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cent. contraction is a similar grade to No. 2, with the 
exception that the elastic limit and tensile strength 
have been increased and the ductility lowered. Both 
grades, Nos. 2 and 3, are used for important castings 
demanding good physical properties. 

Proper design will limit the use of No. 3 to parts 
where the allowable section is limited and the stresses 
which must be endured demand the use of a material 
having a high elastic limit. 

It is considered advisable to use No. 2 in preference 
to No. 3 for all members which can be made of a cross- 
section that will allow the use of a material having an 
elastic limit of 35,000 Ib. 

Cast steel No. 3 is produced by a higher carbon con- 
tent than is required for No. 2, and the heat-treatment 
is in general different. 

As to composition, the only limitation imposed by the 
specifications is that the phosphorus shall not excee 
0.05 per cent. and the sulphur 0.07 per cent. Even un 
der present conditions, there is no difficulty in comply- 
ing with these requirements, which are reasonable, less 
exacting than demanded by the American Society for 
Testing Materials or the specifications for American 
railways, and are being met daily at your Government 
arsenal at Watertown, Mass. 

I desire to emphasize this point, as some casting 
makers recently have declined to produce castings for 
the Government, on the grounds of the unreasonableness 
of the chemical specifications. The Jron Trade Revicw 
in an editorial on July 12 expressed its opinion on this 
question in connection with another subject. I may say 
here that I have been informed that issue has been 
taken with them on that editorial, and (Aug. 22) I 
await its appearance in that estimable journal. 

The endeavor thus far brings us to the conclusion of 
the first part of our topic, which is, to bring out that 
the specifications for Government castings are reason- 
able and not more difficult to meet than the requirements 
on which commercial engineering practice is based, and 
further that there are sufficient and proper reasons for 
exacting the reasonable qualities prescribed for them. 


HARD To GET SATISFACTORY SMALL CASTINGS 


I previously referred to the earlier difficulties in pro- 
curing steel castings some 17 years ago. Today the 
situation as regards the larger castings of the lower 
grades is satisfactory, but as regards the small higher- 
grade castings it is still far below what it should be. 
The Rock Island arsenal and the large private ordnance 
manufacturers have been having great diffiulties in 
securing satisfactory small castings. I learned re- 
cently that a number of large howitzer carriages, which 
are being manufactured by a large private corporation, 
have been greatly delayed in completion, because two 
separate subcontracts, which it placed for the small 
castings involved, had been canceled on account of fail- 
ure to deliver them. 

In connection with this subject, I quote from an offi- 
cial letter of recent date as follows: “A reply to preced- 
ing indorsement has been delayed with a view to deter- 
mining what success we would have in obtaining steel 
castings on existing contracts placed with steel casting 
manufacturers. The results, except for cast 
steel] No. 1, are very discouraging. Practically all of 
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them make ‘steel castings,’ generally without regard t 
physical qualities. Cast steel No. 3 and No. 2 are almost 
beyond their ability. Many of them with whom the sub- 
ject has been taken up knew nothing about physical 
qualities. We had expected to obtain satisfactory re 
sults from the —, but they are having much trouble 
with a large order for steel castings No. 3. It is 
parently due to their inability to obtain coke with 
low sulphur content.” As regards this question of sul 
phur, I personally believe that if the sulphur difficulties 
are not sufficient to prevent the production of the No. 2 
grade, there should be no reason why the No. 3 grade 
could not. be made. 

Satisfactory small steel castings of both the No. 2 
and No. 3 grade can be made, and by any of you who 
possess ordinary foundry equipment, if you will take 
the precautions to procure suitable material and exer 
cise the proper care as to details. These latter extend 
not only to the production of the metal itself, but include 
the essential items of mold treatment, molding sand. 
gates, risers, etc. The best metal that can be produced 
will result in porous or cracked castings, if the mold 
which receives it not up t 
quirements. This problem of the mold you are meeting 
every day in castings demanded for the niotor-car in- 
dustry, and others where intricacy 
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of pattern equals 
or is greater than that encountered in ordnance work 


Huge Shipbuilding Plant To Be 
Erected at Fore River 

Considerable interest to the iron and steel interests 
is the Government’s appropriation of $80,000,000 for 
the construction by the Fore River Shipbuilding Cor 
poration, Quincy, Mass., of a new $9,000,000 plant and 
of 45 destroyers, the latter to cost approximately $1, 
500,000 each. The construction work on the plant it- 
self will be the Aberthaw Construction Co., 
Boston. 

Not only will tremendous amounts of steel be nec- 
essary for the construction of the reinforced concret: 
plant and for the gantry cranes, but also for the de- 
stroyers themselves, the minimum number of which is 
to be 46. Furthermore, the fitting up of the manufac- 
turing buildings, with the necessary quota of machine 
tools, is no small task, particularly since the collection 
of buildings to be erected have an aggregate floor space 
of more than 2,000,000 square feet. 

This is by far the biggest undertaking of its kind 
ever attempted in the United States, particularly in 
view of the fact that the end of the present year should 
see the work nearing completion. — 

To gain some idea of this tremendous undertaking 
compare it with the building of the great army can 
tonments, the largest of which contracts was two mil- 
lion dollars less than the job just awarded. It should 
also be noted that the present development is a perma- 
nent proposition, the work being almost entirely rcin- 
forced concrete; whereas, the cantonments were tem- 
porary structures, built mostly of wood. 

After the completion of the plant the program calls 
for delivery by the Fore River Shipbuilding 
within two years of at least forty-six destroyers. 

The construction of the plant will require more than 
4000 men. For the construction of these ships the 


done by 


Corp 
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Fore River Shipbuilding Corp. will need from 8000 to 
men at Quincy, 3500 at Buffalo, and 1000 at 
Providence. They will endeavor to obtain part of the 
necessary quota by offering positions to men working 
on the construction of the plant. 

Material for the ships will not be lacking since the 
priority board has given the destroyer builders prefer- 
ence over all other concerns working for the govern- 
ment, even over shipbuilders constructing the merchant 
fleet. Furthermore, it is possible to have the steel rolled 
by the large Pittsburgh mills in plenty of time for the 


10,000 


construction of the destroyers. 


Allowance for Clearance in Cored Holes 
By B. KAHN 

The clearance between certain parts of 

castings, the conditions that determine the differences 


necessary 


in the amount of clearance allowed, can be learned only 
by blunders in the shops. Very seldom a hard and fast 
rule can be formulated; experience is the only sure 
guide. 

One of the commonest cases is that of “black” bolts 
and the holes. It is more costly to drill holes through 
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CHAMBERED CORED HOLE 





a considerable depth of solid metal than to core them; 
using more often cored holes in 
turned, bolts in drilled holes. 
There are sometimes exceptional cases noted of special 
machines and special work. The general objection to 
cored holes is that the inaccuracy makes it impossible 
to fit the bolts closely in the holes and therefore the 
holes must be made larger in diameter than the bolts, 
expected inaccuracy. The 

and 4 in. or even more, 


hence, the reason of 


preference to black, or 


figuring by the amount of 
clearance will vary between 
depending entirely on the circumstances. 


LENGTH OF CORES IMPORTANT IN CASTINGS 


The length of the core and the direction of it always 
have to be considered in deciding the amount of clear- 
cored these are the most 
essential two points. It is easier to core a short hole 
true than a long one, and to insure exactness of a core 
set vertically in a mold than that of one laid horizontal- 
ly and obliquely. For a short core set vertically and 
stayed with a top print, a slight allowance for clear- 
suffice. But even then, with the core box 
made correctly to size and shape and the prints care- 
fully fixed. the molder must insert the cores very accu- 


ance to be given in holes; 


ance will 


rately. For these conditions the clearance allowance will 
be from to ,.. in. 
For cores of 3 or 4 in. in length, the increase of the 


allowance must be from to 4 in.; from 4 to 5 in. 
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long would need 4 in. to compensate for inaccuracy of 
fixing; and when 5 or 6 in. are exceeded, cores of small 
diameter cannot be depended on with even 4 in. of clear- 
ance, on account of inaccurate setting and the liability 
of the core to be bent by the flow or pressure of the 
liquid metal. In cases of long, slender cores the holes 
should be given a large amount of clearance, or they 
should be preferably chambered as shown. The diam- 
eter of the chamber need not be much greater than 
that of the clearance hole. If the core becomes bent by 
the liquid pressure, it will cause no trouble, because it 
will not affect the short length of the clearance holes at 
the end. It also lessens the cost of drilling deep holes, 
as only the end portions need be reamed out. 


HORIZONTAL CORES 


When holes are cored in horizontal positions, there is 
a general probability of greater inaccuracy, due to both 
the setting of the core and its bending, than when 
they are placed vertically. A horizontal core is almost 
always placed in pocket prints; and if the diameter 
does not correspond with the semi-diameter of the lower 
portion of the print, then the amount of the difference 
is always on the top side, and the core is set out of 
truth by that amount. The will often 
moved slightly in the print by reason of the sand hav- 
ing been broken and mended, or pressed and pushed out 
of place. To insure accuracy in cores set in drop prints, 
it is well to make a special core box, which will fill up 


core become 


the print impressions over the core, as well as core the 
actual hole, and to see that the dimensions of print and 
core coincide exactly, thus leaving to the molder noth- 
ing but to insert the core. Horizontal of con- 
siderable length are more liable than vertical cores to 
be curved lengthwise by the liquid pressure, as the 
curving is upward. Therefore, there is more 
why such cores should be chambered. 


cores 


reason 


Reaction from Oslerism vs. Necessity 
By FRANK H. JENNINGS 


The article by N. E. Hildreth, on page 407, proved 
very interesting to me; and while I agree with him 
heartily as to the stability and perseverance of middle- 
aged men, I differ from him as to the real cause of 
sO many advertisements at the present time calling for 
middle-aged men. 

The real reason so many firms are not wanting men 
under 31 years of age is because they know these men 
have to run the gantlet of the draft army. If they 
hire them today, they run a good chance of losing 
them tomorrow, so they try to play safe and hire a 
man past the military age, which consequently reverses 
the settled and hard rules of the past of hiring men 
up to 35 years of age first and making the men above 
that age play second fiddle. 

Now that the demand for these older men has become 
so distinct, I do not doubt in the least that there will 
be lots of employers telling these men how they have 
always had the best wishes and full confidence of the 
company, but that there were no vacancies until now. 
It is not strange how well we can get along with some 
people when we have to. 
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EVERAL gear boxes on engine lathes, as shown 

in Fig. 1 at A, had the tips for holding the lever 

pins in place, broken and mislaid. To repair these 
with plates would have taken considerable time, besides 
not making a very neat job. It was decided to cast and 
weld tips to the broken parts. 

Fireclay was packed around the part of the gear box 
to be welded and a pocket was formed in the clay against 
the broken surface—the same shape, but a trifle larger 
than the old tip. The broken surface was cleaned of all 
foreign matter. The torch was then played around the 
part of the box to be welded, until the metal around the 
broken surface started to run. Filler rod was melted 
into the pocket, at the same time allowing it to fuse to 
the gear box. Flux was applied freely to the weld dur- 
ing this operation. 

After the gear box was cool enough, the excess metal 
was chipped off, finishing the recast part to the size 
of the old one. The hole for the pin was drilled with 
an electric drill. These jobs were worked without re- 
moving the boxes from the machine. 

Again, the lug on the chucking arm of a Gridley auto- 
matic was broken, the smaller piece being broken into 
too many little fragments to weld. The arm was placed 
in a bed of sand, and a pocket was formed in the sand, 
around the place where the old lug was broken off. The 
pocket was the same size and shape as the old lug. 

The flame was then played around the arm until it 
was a dull red. The surface to be welded was cleaned 
well with a flux. When the broken surface began to 
melt, 4-in. cast-iron filler rod was melted into the pocket, 
at the same time fusing it to the broken arm. After 
the pocket was filled, the arm was allowed to cool slowly 
until it was solid enough to remove from the sand. The 
arm was turned over. The metal around the old break 
was melted away to where the metal had made a solid 
weld, leaving a V-shaped groove. The weld was then 
made on this side, giving a solid weld clear through. 
Flux was used very freely while running the new lug. 
The arm was then covered with sand to prevent it from 
chilling and becoming hard. The size of the lug was 
2x 2x14 in. After it was cold, the sand scale was 
knocked off. The arm was then drilled and tapped. The 
weld was hardly noticeable when completed. 

A fork arm A, Fig. 2, on a double-action press was 
broken within 14 in. of the fork. The thickness of the 
cast iron at the break was 1} x 2} in. The broken 
parts were ground to an angle of 45 deg. parallel to 
the 2} in. thickness and about } in. deep. This was 
done on both sides of both pieces. The pieces were 
then clamped to each other in their old position on a 
welding plate. The weld was completed, using plenty 
of flux. The clamps were removed before the weld was 
finished. 


WELDING ONE END OF A BROACHING MACHINE 


The head of a large broaching machine was broken 
from the main body. The break was from 3 in. to 1 in. 
from the end wall. Two pieces of flat steel } x 2 x 24 in. 
were drilled with a {} in. drill, 1 in. from each end. Two 
pieces of ?-in. round cold-rolled steel, about 2} ft. long, 


Oxyacetylene Repairs 


By CHARLES SHAEFF 
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The one flat piece 
was passed through a hole in the body of the broach; the 


had a thread cut 5 in. on each end. 


other piece was placed against the broken head. Th« 
two flat pieces were then drawn together with the {-in 
cold-rolled rods. 

Four gas flames were used for preheating. There was 
no chipping done on this job. After the body was pre- 
heated to a dull red, the welding torch was used to melt 
the metal from the crack, leaving a V-shaped groove 
The outside of the broach was welded, as shown in Fig. 
5, at A, after the groove was cut halfway through. The 
inside was grooved the same way and then welded. The 
flux was used freely during the operation. Working 
the weld this way, it was found, would give a solid weld. 
The thickness of the cast iron varied from { to 2 in. 
The gas flames were checked during the welding oper- 
ation. They were checked slowly until about eight 
hours after the weld was finished; then it was found 
that they could be checked altogether. 


REPAIRING A BRACKET 


The bracket 
matic was broken. 


A, Fig. 4, of a large four-spindled auto- 
This bracket was a hollow cast-iron 
arm 4 x 8 in. outside and 2} x 6} in. inside. A piece of 
flat steel 2 x 4 in., bent at right angles, was used 
for a clamp, and fastened to the inside of the bracket 
with j-in. capscrews. The machine was welded in its 
regular position. The part was preheated with the 
welding torch. The metal was cut away from the crack 
on the top and both sides, leaving a V-shaped groove. 
After the bracket was welded in several places, the 
clamp was released to prevent it from recracking the 
weld when cooling. 

After the weld was finished on top, it was found that 
fireclay would have to be used to prevent the metal 
from running away while welding the sides. The weld 
was worked this way on both sides, due to the vertical 
position of the two side welds. 

The bracket was welded on the two sides and top, as 
it was found impossible to weld the bottom with the 
machine in its regular position. However, there was 
strength enough with the steel clamp, which was drawn 
up after it was cold. The side welds were rough when 
the clay was removed. The torch was used to run off 
the metal and finish the weld off smooth. 

WELDING SMALL TANKS 

Several small tanks, Fig. 5, used for heating oil for 
drawing hardened steel had started to leak in spots A, 
due to heat strains. There was one that had the bottom 
replaced and was leaking at the seam. Due to market 


conditions, it was found that the tanks could not be 
replaced in less than two months. These tanks were 
welded and the metal around the cracks was melted 


until it fused together. 

A welding torch becomes very useful, not only for 
welding, but also for heating parts of machines, while 
in place for straightening. 

A shifting lever A, Fig. 6, on an automatic gear-cut- 
ting machine was bent, throwinz the automatic index- 


ing levers out of line. The bent lever prevented the head 
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from indexing, besides throwing the forward and re- 
The lever was of i-in. cast steel. To take 
to take off all the levers 
The lever was heated 


verse feed. 
it off, 
besides taking apart the gear box. 


it would be necessary 
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to help the metal to fuse properly; and third, to help to 
keep the weld soft by carrying off the excess oxygen. 
It is difficult to keep the torch burning with the proper 
mixture of gases. The oxygen that escapes the torch, 








Beemer wer we ee - 


with the torch until it was a cherry red, wrenches were 
placed on it and it was bent back in line. The ma- 
from the time the job 
time neces- 


was running in 25 min. 
was begun, saving not less than two hours’ 
sary to take it down. 

There are three points that should be considered in 
choosing a flux for welding cast iron, iron and steel. 
The first is to have a flux te clean the weld; second, 
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together with that in the air, will harden a weld and 
make it brittle. 

A cheap, simple flux that can be obtained anywhere 
is a mixture of salt, 664% per cent., and powdered borax, 
334 per cent. This flux, under proper conditions, has 
proved that it will cover the three points referred to 
above. In addition it is not as expensive as some of 
the cther compounds. 
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Keeping Notes on Grinding 
By RoBIN DUFF 


An expert grinding-machine operator, whom I know 
well, went to another city to take charge of a grind- 
ing department in a hustling shop. In about a week 
I received an urgent letter from him requesting me 
to send a formula that he could use in figuring piece- 
work prices on some.new grinding jobs. The answer 
I gave was to send him sketches of work I had ground, 
with all dimensions, including the stock to be removed, 
the limits of inaccuracy, the finish desired and the 
grinding and handling time. I chose a variety of 
sketches from my notebook, and strange enough some 
of them were sketches of work that he had also ground 
when we were shopmates together, but of which he 
had made no written note. There was nothing else I 
could do other than to apply some home-made rules 
I had formulated from my grinding observation. If 
he had sent sketches of his work, I might have given 
him further help; but the chances are ten to one that 
if I had attempted to aid him from memory alone of 
similar jobs, my suggestions would have been of little 
value. 

Somewhere I have read, or have heard, that, provided 
enough steadyrests are used, it makes no difference 
whether or not the piece of work to be ground is long 
or short, solid or hollow—the same amount of stock 
can be removed per minute; but my own mind is far 
from being satisfied on this point. For one, I cannot 
grind long, slender work or thin tubing with anywhere 
near the same degree of rapidity that I can grind a 
solid bar. If it were possible to remove say cu.in. 
of stock per minute in the roughing operation from 
any piece, regardless of its length, tensile strength or 
cross-section area, and to remove } cu.in. of metal per 
minute in the finishing operation continuously, then 
the keeping of performance notes would be a useless 
task and the matter of establishing piecework prices 
would resolve itself into the formula for finding amount 


a ; 
of stock to be removed, (D* — d’*), times the amount 


| 
to be allowed the operator per cubic inch. 

As things stand with me now, I sometimes am at 
a loss whether to estimate } cu.in. a minute, less or 
more, and in all cases I make sure to verify my figures 
by looking through my notes of past performances for 
a sketch that most nearly approaches the one on which 
I am figuring. 

My notes tell me that conditions must be very favor- 
able to permit the operator to remove 1 cu.in. of stock 
per minute, except the operation by a draw-in cut, 
as in the rough grinding of crankshaft bearings made 
of soft drop forgings. In this I find that I can remove 
14 cu.in. of stock per minute day in and day out, plus 
the handling of the shaft. 


NOTES SHOULD BE PROFITABLE TO THE OPERATOR 


Notes on grinding should not be kept by the oper- 
ator solely for the purpose of being able at some 
indefinite date to estimate the grinding time for others, 
but should be kept in a manner to enable him to profit 
daily by that which he has recorded. For instance, 
suppose that at a periodic interval of about every 
three weeks (long enough for him to forget the details 
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of the job) some machinery steel shafts 26 in. long, 
3 in. in diameter, and with 0.025 in. of stock to remove 
should come along for him to rough and finish grind 
at the rate of seven an hour, what wheel should he 
use, what work speed, what table traverse, and what 
depth of cut per pass? To find the most efficient com- 
bination he would have to juggle these variables until 
he hit upon the correct assortment to turn out his 
seven shafts per hour, but in the meantime valuable 
time (which means money to him if he is on piecework, 
and money to the company if he is on either piecework 
or daywork) would lost. If notes on each shop 
job were kept, how easy it would be for him to set 
his machine approximately right the first time. For 
example, let us take this shaft on a 10x 50-in. Norton 
plain grinding machine: 

Shop Order Number—8454. 

Article—Vertical shaft. 

Material—Machinery steel. 

ROUGH GRINDING 

Wheel—24 combination N, Norton 

Work Speed—Cone pulley sixth step, fast lever. 

Table Traverse—Cone pulley first step, fast lever. 

Depth of Cut—0.002 in. per pass. 

FINISH GRINDING 

Wheel—24 combination M, Norton. 

Work Speed—Cone pulley fourth step, slow lever. 

Table Traverse—Cone pulley second step, slow leve1 

Depth of Cut—0.0005 in. per 

Such notes could not help but prove of value, all the 
more so if accompanied by a sketch of the work with 
diameters and limits. 


be 


pass. 


USE OF SPEED TABLES 


In my work as a cylindrical grinding-machine oper- 
ator I wrote into my notebook a list of all work speeds 
and table traverse speeds for each pulley and then, 
when a new job came along, | test 
intelligently different combinations of speeds. In fig- 
uring work speeds I used a constant that aided greatly 
in making the computation a simple mental example. 
It would have been possible to have made it more 
simple by the use of a graphical chart, but this was 
an afterthought that came much later. My method 
of determining pulley speeds and the use of the con- 
stant is worth illustrating. Taking a 10x 50-in. Nortor 
plain grinding machine on which I worked for several 
months, my notebook gave me the following 
together with the constant: 


was able to out 


speeds, 


10 x 50-IN. NORTON, MACHINE NUMBER 988 
R.pm of Work Drive 
Rpn Rpn 
Step on Pulley Fast Lever Constant* Slow Lever Constar 
Fastest 193 50 5 7¢ 19 9 
2 137 35 9 r¢ 14 7 
3 ; 110 28 8 46 12 
4 95 249 38 10 
5 82 215 33 8 6 
6 74 19.4 9 7 6 
7 npn 
* Constant 
12 
TABLE TRAVERSE IN INCHES PER MINUTE 
Step on Pulley Fast Le Slow Le 
Fastest 148 50 
2 120 40 
3 100 33 
4 88 29 
5 75 
6 67 22 
7 60 20 
8 55 18 
Suppose that the 3-in. shaft mentioned should come 


to me for the first time and I decided, on looking it 
over, to try a rough-grinding work speed of 60 ft. per 


min. Sixty feet divided by the diameter 3 gives me 
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20. Looking at my list I find that the nearest con- 
stant to 20 is 19.4, and that I must run the work at 
the revolutions per minute the constant indicates, or 
74 r.p.m. This is the sixth pulley step, using the fast 
lever. Now, with a grinding wheel 2 in. wide, it is 
correct to rough out with the full face of the wheel 
to each revolution of the work; therefore the revolutions 
per minute of the work times 2 in. will give the table 
traverse in inches. Then 74 times 2 equals 148 in. 
as the table traverse, or the first pulley step, according 
to the list of speeds, using the fast lever. 

Assuming 30 ft. per min. to be a good work speed 
in the finish grinding of such a shaft, I divide 30 by 
the diameter 3 and, looking at the list of speeds for 
the constant nearest to 10, | find that the belt for a 
work speed of 38 r.p.m., as indicated by the list, should 
be on the fourth pulley step, lever. 
In finish grinding using one-half the width of the wheel 
(1 in.) I have a table traverse of 38 in., or the second 
pulley step, and the slow lever. 

Tables like this, on different machines, were of 
help to me in my grinding. 

Innumerable details only casually 
person’s memory cannot be considered a future 
In the keeping of notes there is a feeling of a 
of reliance on one’s own ability, backed up, not alone 
experience, but positive, recorded, 


facts. 


using the slow 


great 
impressed on a 
asset. 
sense 
by 


by a varied 


demonstrable 


A Quickly Made Pattern 

By M. E. 

The making of the pattern and the producing of the 

casting for the cap shown in the sketch is a very good 

example ef speed and practical mechanics in both the 
pattern shop and foundry. 


DUGGAN 


























At 10 a.m. the cap broke. The pattern was made 
and a casting produced that same day. The drawing 
7 
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4 QUICKLY MADE PATTERN 


showed the flanges as at A. The pattern was made as 
at B, and shaped and finished on the bandsaw. The 
shell C was made of strips cut to the exact length 
from a board and ripped on the circular saw. The 
clamping lugs D were made the same way. The bosses 
FE’ were shaped and finished on the bandsaw. The parts 
were assembled together and secured with wire nails, 
no glue being used. The V-spaces between the strips 
C were taken care of by the molder. These he filled 
with molding sand and slicked off even with the pattern 
in less time than it takes to tell it. 

No hand tooling was done or sandpaper used in the 
making of the pattern, and the job was done by one 
man. The casting was produced, machined and as- 
sembled in place and the “big shears” again started. 
The result was quite satisfactory. The casting lacked 
beauty, style and finish, but this would never be noticed 
by a man passing on a train running 50 miles an hour. 
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Why Special Micrometers are Necessary 
for Making Cartridge Tools 
By ADOLPH STARR 


[ have read with much interest the article by A. 
R. Whittle on the “Cartridge-Punch Templet,” page 
5322, Vol. 47, which no doubt is a good idea for ordinary 
drawing of parts where close limits are not essential, 
but for military-rifle cartridges this kind of gagework 
would never do. 

The piece of sheet steel No. 14 B. & S. gage, which 
Mr. Whittle speaks of as having the outline of the 
punch scribed on it and then filed to size, would not 
be close enough to figures used in cartridge work. 

The more accurate way of making a templet, as shown 
by Mr. Whittle, is also behind the times, as no templet 
can be hardened without some distortion, and the ac- 
curacy would be destroyed. 

In making the reamer spoken of in the article, it 
would be almost impossible to get the profile the right 
shape and size to figures, unless some measuring tool 
similar to the special micrometer mentioned on page 
651, Vol. 46, was used for this purpose. 

In making cartridge punches or bullet-cover punches, 
it is essential to have a perfect model; by this I mean 
as nearly perfect as our modern measuring tools, to- 
gether with human skill, will permit. Such a result 
can only be accomplished by a first-class gagemaker 
who is familiar with this grade of work in this particular 
line, as it requires the best nerves and eyesight, together 
with the finest touch in handling the tools. 

In studying the manufacturing of military cartridges, 
I find that this class of work is held to the closest 
limits possible for quantity production. In making 
bullet-pointing punches for the drawing of bullet covers, 
it is essential that they be made to figures as close as 
possible on shape and size; and in order to accomplish 
the result required, it is necessary to have a model 
made as nearly perfect as possible by measuring with 
the special micrometer in question. Then a profile 
gage or templet is made and fitted to the model so 
that it will close out the light. This templet is hard- 
ened, and any distortion can be corrected by stoning 
the templet with a fine pencil stone to fit the model 
and again closing out the light on the profile. Now the 
templet is ready for use in the manufacturing of pro- 
duction punches. When the gage wears, another is 
made in the same manner from the model; and if the 
model wears from constant use, we have the special 
micrometer in question to make another model, which is 
made to the figures called for on the drawing. 

I wish to say that there are very few mechanics 
outside of those who are in this particular line of 
business who know very much about the close working 
limits that are required in making cartridge tools. 


Machinery Club of Chicago 
Opens Clubrooms 


The Machinery Club of Chicago opened its new club 
quarters on Sept. 29, with a bancuet. Over one hundred 
members were in attendance, and Henry E. Rathbone, a 
prominent Chicago attorney was the speaker of the 
evening. The membership list now includes 522 names. 
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Lauipment Repairs in a Gold ad Silver Mine 














SYNOPSIS — Wherever extensive mining oper- 
ations are carried on, repair shops are essential, 
even though they are sometimes restricted in 
their work to the handling of moderate-sized un- 
dertakings. Many of the machine parts about 
a mine are of such proportions as to make it 
impossible to overhaul or replace them except in 
plants doing very large and heavy work and hav- 
ing an equipment that is rarely found in com- 
munities located a long way from engineering 
centers. 





HE greater part of the work required in a mine 

repair shop is of such a nature as to make it 

feasible to handle it with moderate-sized tools. 
Occasionally, if the work is apparently beyond the 
capacity of the machine equipment, the foreman with 
his gang of skilled mechanics may devise some rough- 
and-ready method of doing the job satisfactorily where 
in the fully equipped establishment a big boring mill, 
vlaner or lathe would be considered essential to the 
undertaking. If no such tools are available, the com- 
bination of machine and hand processes has to serve 
instead. 

A typical mine shop, which is of interest because 
of the world-wide notoriety in former times of the 
mines in this section, is that of the C. & C. Co., at 
Virginia City, Nev., which is still operating and pro- 
ducing gold and silver on the old Comstock lode. A 
general view of this shop is given in the leading illus- 
tration. It shows some of the lathes and planers that 
have long performed service on repairs of all kinds in 
} this region. As will be understood, common 
jobs in such places include the cutting and threading 
of pipe, the handling of fittings, overhauling of pump 
; parts, reseating of valves, etc. 

In connection with the handling of pipe work, Fig. 
2 should be of interest, showing as it does some special 
equipment for the threading of all sizes of pipe that 


repairs 
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are too large to be cut with the usual hand stock. 
This apparatus consists of a substantial two-jaw vise 
attached to the carriage of a 36-in. lathe and sufficient], 
large to hold pipe up to 16 or 18 in. in diameter. Ths 
jaws are independently opened and closed by heavy, 
screws at front and rear, and they are provided at the 





FIG. 2. 


PIPE VISE FOR USE IN A LATHE 


inner end with gripping surfaces that seize the pipe 
and prevent it from turning under the action of the 
threading chasers. These chasers are really the import 
ant feature of the equipment. They are four in number 
and are held in adjustable blocks carried by ste 
shoes, tongued and bolted to the faceplate of the lathe 
Originally, the base blocks in which the chasers are 
operated were made of cast iron, but this material was 
later displaced by solid steel blocks that were secure 
against breaking. 

The chasers are fitted up in the form of rectangular 
blocks about ? in. thick, which are fastened into their 
immediate holders by dowels and a pair of bolts and 


| guid 
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nuts. They were threaded to the desired pitch by 
placing in position on the lathe the blanks being num- 
bered 1, 2, 3 and 4, so that throughout their life they 
might retain a definite position in their holders, which 
were numbered to correspond. In threading the chasers 
with a single-point tool in the lathe, the chaser blocks 
were opened out to a diameter large enough to provide 
clearance; and in sharpening, all cutting of the wheel 
is done upon the leading face of the chaser, so that 
the life of the set of limited only by the 
thickness of the chaser which are gradually 
thinned down by grinding across the flat face in the 


four is 
blanks, 


resharpening process. 

This set of chasers, as shown in the illustration, 
was made from an old bar of steel that had lost its 
brand and identity, and there is no assurance, therefore, 
that it was originally the finest product of any parti- 
cular plant. The fact remains, however, that 
the one chasers has threaded over 1600 pipe 
ends, all of large diameter, and there has been so little 


steel 


set of 


regrinding of the cutting faces that the chasers may 
till be considered, after all this service, quite as good 
as new. 

When the lathe is not in operation on a pipe job, it 
is a simple matter to remove the work holder from 
the carriage and the four chaser jaws from the face- 
plate, thus permitting the machine to be used for its 
customary work. To set up the pipe-threading equip- 
ment in the lathe requires but a short time, and it 
is safe to say that the apparatus constitutes one of the 
handiest and most effective pieces of equipment in the 


shop. 
PUMP AND VALVE WORR 
The pumps of various types used about a mine 
necessarily require more or less attention from the 


repair shop, and a good many mining plants are in 
the habit of replacing certain parts of such equipment 
vithout waiting for new members to be shipped from 


some far-away point. Thus, in Fig. 4 are shown a 
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Fig. 3 represents a bench machine for valve work 
such as reseating and grinding in of valves. The valve 
hody is here attached to the faceplate, and the valve 
itself is actuated in the grinding process by the driver 
on the tail spindle of the machine. A number of re- 
seating tools that are used on larger valves requiring 





FIGS. 3 AND 4 TURNING AND GRINDING 
Fig. 3 An improved but effective valve-grinding machine Fig 
i—Centrifugal pump motors are cast and machined completes 


handling on the power machines are shown on the 
bench at the back of the hand machine illustrated. 
Of course, there are always a number of mine cars 
to be built or repaired and new wheels or axles to 
be made. The machine in Fig. 5 is of interest in 
this connection, as it is the motor used for hauling 
the small ore cars on the industrial tracks underground. 
This motor is known as a “go-devil” and is operated 








MPRESSED-AIR “GO-DEVIL” PULLS CARS 


number of pump rotors that have been cast in the 
foundry and machined in this repair shop. They are 
here represented assembled on their shafts and made 
with a minimum of delay in the 
The disks constituting these rotary members 
are of brass, the castings being made sufficiently over- 
ize to perfectly smooth finish when 


turned up and faced in the lathe. 


ready for service 


process 


allow a clean, 


IMPORTANT 


FIG. 6. REPAIRING HOIST CABLE IS 
by compressed air contained in a receiver carried b) 
two brackets at the end of the machine. One of these 
brackets is seen at the left in the view; the other has 
been removed and, like the air tank, is not visible in 
the photograph. The drive is by means of a pair of 
pistons and connecting-rods that operate the main gear 
shaft, which in turn is geared to one of the axles. 


The machine has link motion reverse and in the size 
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illustrated is sufficiently powerful to haul two or three 


loaded cars over the grades that are encountered on the 
mine tracks. 

The hoisting cable used about mines must be watched 
and inspected constantly, and usually two or three men 
put in most of their time examining old cable, splicing 
and repairing here and there and practically remaking 
the whole thing from beginning to end, the cable length 
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Fig. 6 shows various strands 


reference. 


for accurate 
spread out on carriers for freedom of inspection, and 
Fig. 7 shows more clearly the appearance of the sepa 
rated strands as they come from the reel. The second 
reel at the the 
it is wound back after being resewed. 
The advantage of flat hoisting cable is readily ap 
This and 


seen rear receives repaired cable a: 


form gives a compact strong 


preciated. 





FIG. 7. “SEWED” CABLE IS REWOUND UPON A 


SECOND REEL 


THE 


often reaching 3000 or 4000 ft. Figs. 6 and 7 are 
two views in a department at this mine showing the 
overhauling of a flat rope. This rope or cable is made 


up of 22 strands of ,°, twisted wire, and every bit of 


RESEMBLES A 


LANCE 


FLAT STEEL CABLE BELT I> 


ITS APPEAR 


section, and in winding it over the drum of the hoisting 


engine it obviates possibility of kinking or oi 
winding out of lead, an advantage well brought out by 


Fig. 8, which shows distinctly the neat and method 


any 





— 











FIG. 9 LARGE STAGGERED GEAR 


FOR MINE PUMP 


FIG. 10 


its 3000-ft. length has to be inspected for sections 
requiring new splices, resewing, etc. A chart of the 
cable is kept throughout its entire life. On this chart 
each section is designated by number, and a record is 
inscribed thereon showing the date and character of 
each item of repair, so that the history of the rope 
extending over many years of service is always available 


AN APPARATUS 





REGROOVING 


RIGGED UP 
WHEELS 


FOR 
SHEAVE 


ical action in coming off or returning to the reel where 
flat cable. 
the 


the opening is just wide enough to admit the 


Referring again to the subject of pumps, view 


in Fig. 9 is here shown as illustrating a set of staggered 
The main gears, which 


in diameter, are made in a pair and stag 


gears for a big pumping unit. 
are over 6 ft. 
gered one-half tooth to give smoother and more effective 
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action. This staggered effect is seen here more clearly 
in the case of the pinion on the floor at the right. 
The pitch of these gears is about 23 in. circular pitch. 
Once in a while a tooth is broken out, and it then 
becomes necessary to cut it out completely and dovetail 
the seat below the root to allow a new tooth to be 
fitted into place. This is one of the heavy pieces of 
work that tax the capacity of the shop equipment and 
the skill of the mechanics. 

The apparatus in Fig. 10 was arranged and set up 
for the express purpose of enlarging the groove in a 


number of sheave wheels. These wheels had been 
carrying a j{-in. round cable, and it was necessary to 
regroove them to receive a cable { in. in diameter. 


There was no lathe or boring mill large enough for the 
work, and so they were set up with a shaft in pillow 
blocks on a special foundation. Provision was made 
for rotating the work by means of a rope passed two 
or three times around the drum of an old hoisting 
winch, the winch itself being driven by a pulley belted 
from an old engine seen in the center of the illustration. 
The necessary speed reduction was obtained by selecting 
pulley sizes suitable for the operation and taking the 
final drive to the work from the small center of the 
drum on the winch. The tool for the grooving opera- 
tion was carried in the slide removed for the purpose 
from one of the regular machine tools in the shop end 
secured by suitable blocks at the front of the sheave to 


be regrooved. 


A New Tool Steel 

3ritish papers contain an announcement, on behalf 
of Darwin & Milner, of Sheffield, of the discovery of a 
tool steel stated to be equal in durability and hardness 
to high-speed steel, yet of which tungsten is not a com- 
ponent. 

The new steel is called cobalt-crom and is based on 
a discovery that by adding cobalt to chromium carbon 
steel the latter is converted into a steel which has red- 
cutting hardness. 

Tungsten high-speed steel has not been used to any 
large extent for milling cutters, taps, reamers, etc., and 
Darwin & Milner estimate that at least 90 per cent. of 
this latter type of tools are still being manufactured 
from carbon steel, which is probably mainly due to the 
difficulty which the toolmaker experiences in hardening 
tools. Tungsten high-speed steel requires hard- 
from 1250 to 1350 dee. C., if the best results 
are desired. To try to obtain this heat for milling pur- 
poses is very risky, and to harden at a lower heat gives 
less satisfactory results. 

It has been found, on the other hand, that the maxi- 
mum heat necessary for the hardening of the new steel 
is only 1000 deg. C. It is stated that hardening is sat- 
isfactory nearly always when the tool is allowed to cool 
naturally in air free from drafts and currents, and it 
is claimed to be possible with the new steel to get abso- 
lutely the same standard of hardness throughout. 

It is also stated that the cutting efficiency of the new 
steel is quite equal, even in the form of castings, to that 
of tools made from forged or rolled bar, in which high- 
speed steel is supplied commercially, and as the mate- 
rial in the molten state is much more liquid than high- 
speed steel, it lends itself to all forms of tool-casting.— 
1. S. M. EB. Journal. 


such 
ening at 
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Classifying Workmen 


By L. M. THORN 


On page 1044, Vol. 46, H. P. Murphy has an article, 
“Classifying Workmen.” Some of Mr. Murphy’s state- 
ments may be true, but I have used a system with fairly 
good success in hiring toolmakers. Under this system, 
I have been able to judge if a man has really done any 
toolwork at all. 

When a man asks me for a position as toolmaker, 
I ask him where he has worked and take a chance on 
his mentioning some shop I know of and the class of 
work done there. As my second question I ask him 
what he is used to working at. The applicants almost 
always answer jigs, fixtures, gages and sometimes dies. 
Now if our shop has a good deal of gagework to do, 
I make a sketch of a simple snap gage and ask the 
man how he would proceed to make it. The measure- 
ment is always to the tenth part of a thousandth, and 
the answers some men give are surprising. Of course, 
a man used to the work will smile and tell me right 
awey. 

Next, I make a sketch of a piece of square stock and 
explain that I want two holes in this piece a certain 
distance from the center, this distance also to the 
fourth decimal. The answer to this problem is also 
very ridiculous at times. While these questions are 
very simple, I have found that over 50 per cent. of 
applicants for positions, since the war, are unable to 
give satisfactory answers, proving that they have not 
had any experience along that line. Although the ques- 
tions do not keep all bluffers out of a shop, they make 
a fellow think that he must be able to do a decent 
job. Then if he is not sure of himself, he will say, 
“All right, I will come to work,” but almost always stays 
away. 


Ethy! Alcohol from Wood 


There is no reason for discriminating against ethyl 
alcohol made from wood in favor of that from grain 
or molasses, according to the Government chemists of 
the Forest Products Laboratory at Madison, Wis. The 
amount of impurities in commercial ethyl alcohol, they 
say, is very small, and the impurities are probably less 
objectionable when wood is used as a base than when 
grain or molasses is used. 

The prejudice against the use for some purposes of 
ethyl alcohol made from wood is probably accounted 
for, the experts say, by a confusion with methyl, or 
“wood,” alcohol, which is poisonous. Both products are 
derived from wood, but are radically different. The 
ethyl, or grain, alcohol is made by reducing the wood 
to sawdust, treating the sawdust with an acid to pro- 
duce chemical sugars and converting the fermentable 
sugars into alcohol by fermentation, as in the case of 
grain or molasses. Wood alcohol, however, is obtained 
by condensing certain gases that are liberated when the 
wood is heated in air-tight retorts. 

Ethyl alcohol has, it is stated, been commercially 
manufactured from wood for several years in this 
country. It is suitable for any use to which ethyl 
alcohol from any other base is put. Improvements in 
the precesses which have been developed at the Forest 
Products Laboratory have decreased the former cost. 
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Camshaft Facing Fixture 
By F. E. MASON 


A quick finish on the ends of a camshaft is obtained 
by the use of a special device consisting of a cast-iron 
base to hold a revolving fixture for the camshaft. 

The shaft is fastened to the fixture with V-blocks and 
toe clamps. At each end of the fixture are bushed 
holes to guide the spot-facing cutter centrally with the 
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CAMSHAFT FACING FIXTURE 


shaft. The base is supplied with an index pin and clamp 
to allow the fixture proper to be revolved so that both 
ends of the shaft can be milled without removing it 
from the fixture. A feature of this device is the method 
of equalizing the stock longitudinally. This is accom- 
plished by a block in which a tapering slot is milled 
so that a slight turn of the shaft before clamping causes 
the oil-pump eccentric to centralize itself in the taper- 
ing notch, thus equalizing the stock as well as taking 
the thrust of the cutter. 


Warring on Wasted Materials 
and Supplies 
By A. J. CHAMBERLAIN 


It is becoming evident in some industries that the 
cost of materials is a greater factor than the labor 
cost. Heretofore, the opinion has been prevalent that 
it was generally unprofitable to work up small pieces of 
material in some lines, due to the additional labor off- 
setting the lower first cost. 

The direct proportion of material cost to that of labor 
cost has increased on account of the greatly advanced 
prices of material, and hence many methods that were 
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proper two or three years ago, owing to their labor 
qualities, are very improper these days, on 
account of the material waste involved. 
Manufacturers of sheet-metal products are 
scrap pieces of metal in their operations, in order to 
for other parts of their products or to 
Stamping dies that were former) 


saving 
saving 
utilize them 
the material. 
considered money makers because of the speeds at which 
they could be operated have been set aside and replaced 
by dies that operate at slower speeds, but are more 
economical than the labor savers, being adapted to the 
cutting of small scrap pieces left over in other opera 


sell 



































tions. 
In these war-price days the great essential is the 
economical use of materials and supplies. In small 
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FIG.1 Two ways of babbitting a Bearing 
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A 
B 
FIG.2 Two ways of making a shouldered Shaft 
FIGS. 1 AND 2. BABBITTING AND SHAFT-MAKING METHODS 


plants even, it is well for the management to appoint 
one or more economy men, who can be constantly on 
the lookout for material or supply waste. 

Factory supply generally composed of a 
multitude of unnoticeable leaks that are hard to detect 
sometimes, but are worth the effort, as they will sun 
up to a considerable item in the course of a year. 

By small leaks in the machine shop I| refer to such 
practices as the use of high-grade lard oil where cheap 
cutting compounds would answer the purpose; the use 


waste is 


of large solid reamers instead of adjustable reamers 
where accurate sizes must be maintained; or even the 
practice of filling small oil holes with large oil cans, 
until oil has run all over the surrounding surface of 
the machine, and then wiping it off with clean waste 
Such practice materially increases the cost of oiling 
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Another good field to attack in our “war on waste” 
is the tool-steel supply, particularly that of high-speed 
steel tool bits. These should be watched carefully to 
see that they are not ground off wastefully. 

Give each man enough bits, however, so that he will 
not find it necessary to regrind a round-nose tool into 
a threading-tool shape, or vice versa, when he wishes 
to change bits. Also provide enough cutoff bits of the 
different necessary widths so that he will not grind 
them on their sides when narrow slots are required. 
However, I believe the most effective way of reducing 
the tool-bit account is to discourage the practice of 
sharpening tool bits by grinding them on their tops 
instead of on the cutting ends only. Another way to 
keep down the tool-bit expense is to heat the short 
bits that can no longer be held in toolholders, flatten 
them out and weld them to carbon-steel shanks. 

The economy man will find that the more important 
savings can generally be effected by more economical 
use of the materials required for the product. For 
instance, why are so many brass machine screws being 
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these days, ever realizes the cost of a new belt to run 
his machine. Much leather belting is wasted through 
improper lacing, machinery being out of line and oil 
running on belts at loose pulleys. 

We read much these days of the importance of pre- 
serving our food supplies, because of the shortage that 
prevails. It is surely just as essential for us to use our 
manufacturing supplies judiciously. 


Clutch and Brake for Textile Machine 
By C. F. MEYER 


The illustrations show the so-called Coulier brake 
motion of a certain textile machine. A is the main- 
shaft, to which the cam B is fastened. A bearing W, 
mounted upon the two rafters of the machine, holds 
another shaft X, at right angles to the shaft A. 
A bevel gear R is keyed to this latter shaft in 
the manner shown by the illustrations. This bevel gear 
is in mesh with a pinion Q, which is made in two 





FIG. | 


FIG. 1 FRONT VIEW OF CLUTCH AND BRAKE DEVICE 


used these days because of their noncorrosive qualities 
when electro-galvanized iron screws would answer the 
purpose nine times out of ten? 

Another extravagant and wasteful practice is that of 
pouring journal babbitted boxes in such a casting as 
that shown at A, Fig. 1, when a slight change in the 
pattern would give a journal as shown at B. The latter 
is just as durable and requires less babbitt metal to 
fill it. 

In Fig. 2, A illustrates a large shouldered shaft 
turned from a solid bar. It can be produced more 
economically if made with a collar shrunk on, as at B. 

I find it necessary here to go back to supply savings, 
as I do not wish to omit the important leather-belting 
problem. I often wonder whether the average mechanic, 
who perhaps grumbles over the high cost of shoe leather 











FIG. 3 
FIG. 3 PLAN VIEW OF MECHANISM 


halves and revolves loosely about the shaft A. It is 
held in its place by a suitable bracket P, which is 
fastened to the bearing O. The latter in turn is 
mounted upon the bearing W. 

The upper part of the bearing O carries a loose shaft 
F, which is held in place by two levers E and G. The 
lever E is provided with a roller C held by the stud 
D and resting upon the cam B, as shown. The lever 
G is, by means of the studs L and 7 as well as the 
spring H and the bracket M, connected to the brake band 
N, which acts upon the level gear 7. 

The other side of the pinion Q is shaped to form a 
straight-toothed clutch coupling into which fits a corre- 
sponding coupling S. The latter is, for the sake of easy 
repairing, also made in two halves and securely fastened 
to the shaft A. It is clear that the pinion Q will be 
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taken along with the shaft A when the latter revolves, 
as long as the coupling S is coupled to the pinion. The 
pinion Q in turn revolves the bevel gear R and the 
shaft X with the large cam Z. 


The action of the machine demands now that the 


revolving of this cam Z must be interrupted at certain 
intervals and for a certain number of revolutions. 


This 











GENERAL VIEW OF MECHANISM 
is accomplished in such a way that at the proper time 
the shaft A is shifted to the right, taking the coupling 
S with it and thus disconnecting the latter from the 
pinion Q. Simultaneously, the roller C and the lever 
E will be lifted by the cam B, the latter being moved 
with the shaft. That will 
also turn the lever G and 
consequently bring the 
brake band N into action, 
thus stopping the gear R 
and, therefore, the cam Z 
immediately. The shaft 
makes the desired number 
of revolutions and is then 
shifted back again. The 
clutches of S and Q must fit 
into each other perfectly 
to prevent any lost motion 
when the machine is turned 
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The device is shown in Fig. 4. It consists of a 
hardened-steel stud U. The edge of the coupling S is 
taken away, and the bolt U is put in its place in such 
a way that the one flattened side of U takes the place 
of that edge. The bolt U is adapted to move easily 
in a hole drilled into S for that purpose. A spring 
V is always pressing U out of S, but the stud is held 
by a pin working in a flat surface filed on U for that 
purpose. This pin also prevents U from turning. It 
is clear that the returning coupling S, if the shaft is too 
far advanced, will strike the edge of Q with the pin U. 
The latter is simply pressed back until the couplings are 
in their proper respective positions. The pin U is then 
free again, the spring V presses it forward, and thus 
the space for the clutch of S in the coupling Q is entirely 
filled out, preventing any lost motion. The device works 
very well and found exceedingly useful for 
similar constructions. 


may be 
Meaning of Co-operation 
3Y ENTROPY 


indulged in in 
time is 


The greatest indoor sport manufac- 
turing establishments at the known 
by the euphonious name of “passing the buck.” It 
differs from “having an alibi” only in degree. 

Two plausible may be advanced 
popularity of this game. One is that human 
is pretty much the same now as it has been for the 
last few thousand years, which makes it easy to see 
the other fellow’s faults; the other is that margins 
of profit, as a whole, are constantly growing less, and 
therefore men must be held more strictly accountable 
than ever before. 

To the first of these suggestions we might say that 
human nature may be the same, but that human action 
is getting to be a mighty sight more charitable. Human 
weaknesses were never so leniently dealt with in the 


present 


for the 
nature 


reasons 
































backward. It is therefore 
clear that the pinion Q 
must remain in the exact 
position which it had at the 
moment of disconnection in 





order to meet the returning FIG 


coupling S properly. That, 

however, is very difficult, as a little oil under the brake 
band will cause the gear R to slip somewhat after dis- 
connection. Thus, the edge of the returning coupling 
S will strike against the edge of the too far advanced 
pinion Q, and something is sure to break. As this hap- 
pened quite frequently a device was made as follows: 


Ss 
\ 
we - D) YE 
4 DETAILS OF SAFETY DEVICE 


past, and there never was a time when more effort 
was put into trying to give the failure the glad hand 
and help him to his feet. That can hardly be the reason. 

The second suggestion that this is something which 
goes with modern organization is much more likely. A 
shop with a hundred or two hundred men can run on 
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either ancient or modern lines and succeed or fail, 
not on system, but on personality. There are very few 
men who can make their personality pervade an organi- 
zation of five hundred, and still fewer can reach a 
thousand. We cannot imagine one that could reach 
some of the really large organizations that are becoming 
an accepted factor in industry. 

The moment a man, whether he is superintendent, 
foreman or workman, feels that he is merely a detached 
unit of the machinery, he has no reason to care what 
happens to anyone but himself. If, too, he finds that 
his income and his very tenure with the company de- 
pend on the approval of some official who does not know 
him and does not want to get acquainted, he cannot be 
blamed if he covers his own mistakes at the expense 
of whoever will accept the burden. 

The trouble seems to be that our organization is too 
often made up without thinking of whether each unit 
is complete in itself. If we are designing a new lathe, 
we make the apron a complete unit that can be as- 
sembled and inspected at the bench. When it is done 
and passed on, then the responsibility of the apron 
gang is over; but in our office and sales departments 
there is seldom this complete correlation of authority 
and responsibility. When one department is working 
with another and both are doing parts of a job that 
must fit nicely together to make a complete job, there 
is sure to be backbiting and disorganization. We can 
talk about diplomacy and coéperation all we please, but 
self-preservation is the first law of nature; and the 
kind of men that we most desire in our shops want to 
hold their jobs for long periods. 

It seems as if many organizations could to advantage 
look over their charts with an eye to discovering 
whether there are places where dollars can be saved 
by making each of the things which are done in a 
department complete within that department. For ex- 
ample, if there is a timekeeping department, let it have 
the entire job of timekeeping and not be dependent 
on foremen for information. Let its authority be 
shown and be final. If there is a timesetting depart- 
ment, let it be complete in itself without having to 
depend on making time studies upon men while they 
are working under the direction of some other depart- 
ment. If a man’s work or that of a department is thus 
a complete unit, then its work may be readily defined 
and responsibility may be placed. This does not in 
any way do away with codperation, but simply takes 
off its back one of the burdens that is now breaking 
it down. 

Coéperation is dependent on definition of duties. A 
man must know whether to do a thing himself or to 
help someone else do it. Without some such check it 
is inevitable that the desirable work will gravitate to 
the men who have the least codperative and the most 
selfish spirit, while the real codperators, who are the 
men who should carry the greatest burden of the 
valuable work, will share among themselves the left- 


overs. 
Coéperation does not mean to live closely within the 
lines of a defined job. It means helpfulness to others, 
even when that help consists in minding one’s own 
business in faith that the other man will work out his 
own problem in an original way unhampered by our 
superior knowledge. It means patience with beginners. 
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It means the promotion of good company spirit, which 
builds and broadens men. Like every other vehicle of 
human progress, it breaks down if too heavily over- 
loaded; hence the necessity of using it mingled with 
definite system. 


Dimensions of Standard Metric 
Machine Screws 


In response to requests for information regarding 
the sizes of metric machine screws, the following trans- 
lation from Zeitschrift fiir Instrumentendkunde has 
been prepared. The formulas are based on the diameter 
of the screw D in millimeters, and the table is figured 
out from these proportions to the nearest appropriate 
value. The illustrations show the different types of 
heads referred to and also give the dimensions. No 
threads are given. 

d = Diameter of screw shank; 

D = 4 (5d + 1) = Head diameter of cylindrical and 

hemispherical heads; 

D, =—=2d=—Head diameter for countersunk 
heads, rounding off to the near- 
est whole or half millimeter 
when d exceeds 3; 

hs 0.6D — Height of head for all forms of 
slot-head screws; 

h; = 0.8D = Height of head for all forms of 
capstan screws. 

In countersunk screws the head is made with a coun- 
tersunk taper of 90 deg.; the top of the head is given a 


FORMS AND DIMENSIONS OF METRIC MACHINE SCREWS 
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d D Dy hs hi b t ] L 
Mm Mm Mm Mm Mm Mm Mm. Mm Mm 
10.0 17.0 20 0 10.2 13.6 1.2 5 3 4.0 31 
9 0 15.5 18.0 9.2 12.3 11 4.8 3.6 28 
8.0 13.5 16.0 8.2 11.0 1.0 43 3.2 25 
7.0 12.0 14.0 7.2 9 6 0.9 3.8 2.9 22 
6.0 10.5 12.0 6.2 8 3 0.8 3.3 4.2 19 
$.5 95 11.0 ee 7.6 0.8 3.0 2.4 17 
5.0 85 10.0 5.2 7.0 0.7 2.8 2.2 16 
45 8 0 90 47 6 3 07 7 2 2.0 14 
40 7.0 8.0 42 5.6 0.6 2.3 1.8 13 
35 6.0 7.0 3 7 5.0 0.6 2.0 1.7 i 
3.0 5 3 6.0 3.2 43 0.5 1.8 1.5 10 
2.6 47 5.2 2.8 38 0.5 1.6 1.4 7 
2.3 42 4.6 2.5 3.4 0.4 1.4 ‘3 8 
2.0 37 4.0 2.2 3.0 0.4 1.3 11 7 
1.7 3.2 3.4 1.9 2.6 0.4 11 1.0 6 
14 27 2.8 1.6 2.2 0.3 1.0 09 5 
1.2 2.3 2.4 14 19 0.3 0.9 09 5 
1.0 2.0 2.0 a 1.6 0.3 0.8 0.8 4 


spherical contour of radius 2d, or else the side of the 
head is made cylindrical at the upper edge to the height 
of 0.4d. 
b = 0.1d + 0.2 = Width of slot; 
t— 0.5d + 0.3 Depth of slot; 
l 0.35d +- 0.45 — Diameter of capstan hole; 
L=3d+1=—Length of threaded portion of 
shank. 
Length of neck (unthreaded portion of shank) is an 
integral multiple of 0.5d. 
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Combination Blankingand Piercing Die 
3Y FRED RAUTER 


Die designers are often confronted with the problem 
of designing a large combination blanking and piercing 
die where the stock is of heavy gage and there is 
insufficient space for springs or rubber to eject the 
blank from the die. The die shown was designed for 
piercing and blanking an oblong shape 9 x 4 in. by 0.187- 
gage stock. The total pressure required for piercing and 
blanking is approximately 200 tons without shear, and 
the pressure required for knocking the blank from the 
die and stripping it from the punches is approximately 
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COMBINATION BLANKING AND PIERCING DIE 
14 tons, which is 7 per cent. of the total pressure. 
This could not be obtained with springs or rubber, and 
the mechanical knock-out and stripper were designed 
for the die. 

The die is shown at the bottom of the stroke. The 
knock-out and stripping arrangement work as follows: 
The punch holder A and the knock-out carrier B ascend, 
carrying the rods C and the sleeves D along. Sleeves 
traveling through the holes in the die base E contact 
with the stripper F, carrying the latter upward, strip- 
ping the scrap from the die G. Hexagons of sleeves 
then strike against the lugs on the die base, stopping 
the movement of the knock-out arrangement. The 
punch continues its upward course for } in. (it then has 
reached its maximum height), the knock-out H ejecting 
the work from the punch. 


Scoop-Shovel Methods 


By ELMER W. LEACH 


The word passed from desk to desk that the boss 
wanted to see everyone in his office at once. 

“We're in for it now,” whispered a new stenographer 
to the billing clerk. But the billing clerk was an old- 
timer in the office, so with perfect confidence in her 
presumption she remarked, “No, this is Friday; it’s 
probably the weekly ‘Efficiency talk’!” 

We slunk into the boss’ office like dogs expecting 
to be whipped; but his first words to us were, “Well, 
folks, I don’t want you to fear you’re being brought in 
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upon the carpet for a calling-down; for I called you in 
rather that I might tell you a story which I trust may 
send you back to your work in a somewhat better and 
more earnest spirit.” 

Now, when we’re in for a calling-down, the 
doesn’t start in as passive as that. Consequently, we 
breathed in unison a sigh of relief, knowing that we 
were to receive, not a calling-down, but an efficiency 
talk. The story we heard was one which illustrated 
so aptly a fault common to many manufacturing plants 
that I am sure it is both interesting and instructive 
enough to bear repetition. 

“Here is a complaint letter,” he began, “from an 
Eastern customer who has recently received one of our 
machines. I have the order and the correspondence 
here, and I shall tell you the whole story. The electric 
current in the city where this particular customer lives 
necessitated sending him an odd type of motor, one we 
do not carry in stock. Knowing that much time would 
be saved by having the motor shipped direct, the order 
was handled in that way. 

“When we sell a machine without a motor, we of 
course do not supply a motor belt or pulley. The order 
clerk merely wrote up an order for one machine with- 
out motor—consequently, the first letter of complaint. 
It reads: 

“*T have my machine and my motor, but you have 
failed to provide any means for connecting the two. 
I must delay the opening of my new shop until this 
matter has received your attention.’ 

“This meant that the letter had to be answered. A 
new order card was made out for the belt and pulley, 
and the shipment made by parcel post at our expense. 
Now, this morning I have received a second letter of 
complaint. The man says he has received the belt, 
but no pulley. I have just looked up the order-card 
file. The pulley item has never been checked by the 
packers, so I assume that through an inexcusable over- 
sight on their part the pulley was forgotten. Now 
a third order card will have to be made out. 

“Do you see all the inconvenience and expense which 
has resulted merely because the order clerk was satis- 
fied to use ‘scoop-shovel methods’? If he had taken 
time to give the order the attention it deserved, to 
study each detail, even though it may have seemed 
insignificant, our customer would have been spared all 
his annoyance, and we would have been saved consider- 
able expense and the probable loss of future orders. 

“Rushing things through in a hurry without giving 
each individual situation reasonable thought is an evil 
which is not confined to this shop alone, but it is one 
which at times is bound to creep into every factory, 
whether large or small. If one department is behind in 
its work, and it manages to catch up only by putting 
another department behind, the condition of the organi- 
zation as a whole is no better. Nothing is gained by 
cleaning up delays only by throwing them onto the next 
fellow. It 
situation that the business of the shop can be handled 
expeditiously and satisfactorily.” 

The little talk with a few bits of 
encouraging and stimulating advice; and we all went 
back to our work, each one determined to do his in- 
dividual best toward putting an effective taboo on 
*“scoop-shovel methods.” 


boss 


is only by conscientiously analyzing each 


boss closed his 
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How the New War Profits Tax 
Affects the Manufacturer 


HE NEW war revenue tax is probably one of the 

most involved and unintelligible pieces of legisla- 
tion that has ever been placed on our law books. It is 
admittedly unfair and over drastic in places and it is 
freely predicted in Congress that it will be greatly 
modified at the next session which opens in Decem- 
ber. But both for the purpose of showing just what 
it means and just how it is applied to a machine busi- 
ness, we have worked out a few typical examples. 


The first taxable year means the twelve months end- 
ing Dec. 31, 1917, or in the case of a partnership or cor- 
poration having its own fiscal year, it is the year end- 
ing during 1917. 


The “prewar” period is the calendar years 1911,, 


1912 and 1913, or such part of them as a new firm 
has been in business. If, during this prewar period 
the firm earned 7 per cent. or less on its investment, 7 
per cent. is the allowed deduction for prewar profits 
If, however, it earned 9 per cent. or more, during the 
prewar period, it may deduct 9 per cent. as the prewar 
earnings. But should it not be easy to determine just 
what the earnings were in the prewar period, then 
an allowance of 8 per cent. may be deducted. 

Invested capital, as interpreted by the act, means 
the average invested capital for the year. It does 
not include stocks, company bonds, nor money or prop- 
erty borrowed. The earnings are based on the capital 
actually invested and not on any nominal capitaliza- 
tion. Patents, copyrights and trade-marks can be 
counted as capital at the actual cash paid for them. 


There are few machine builders who have not put a 
large share of their earnings back into their business 
during the past two years, and they naturally wonder 
whether this investment will be recognized in reducing 
the amount of the new taxes. All surplus which has 
been used in the business of the company adds to the 
actual investment, and in that way lowers the percent- 
age of earnings which are taxable. If, for example, 
$100,000 of earnings has been invested in a plant they 
would make a total investment of $200,000, a profit of 
$100,000 this year would make only a 50 per cent. divi- 
dend instead of a dividend of 100 per cent. as would 
have been the case without this reinvestment. This 
nakes the tax $17,400 instead of $47,400. 


It is next necessary to bear in mind that we must 
zonsider four separate taxes, which are: First, the 
existing tax of 50c. per $1000 of invested capital, 
known as the capital tax. Second, the profits and in- 
come tax of 1916, in which corporations can exempt 
$3000. Third, the new 1917 income tax. Fourth, the 
new war profits tax. 
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Having determined the capital invested, and the 
prewar profit, the first step is to deduct the existing 
Federal tax of 50c. on each $1000 of actual capital 
invested. So, assuming a concern with an invested 
capital of $100,000, we must first deduct the 50c. 
per $1000, or $50. 


If the business paid more than 9 per cent. during the 
prewar period, we deduct a 9 per cent. dividend or 
$9000 and the allowed exemption of $3000, a total of 
$12,000. Assuming a profit of only 10 per cent. on the 
invested capital, or $10,000, there is no war profit tax 
to pay, nothing but the $50 capital tax, as the exemp- 
tions more than cover the profits. 

Considering the profits as $20,000, the exemptions 
remain the same, leaving $8000 to be taxed by the 
third and fourth laws of 1917, just mentioned. 

The first tax is 20 per cent. on the amount by which 
15 per cent. of the invested capital exceeds the exemp- 
tions allowed, which are $12,000. As 15 per cent. of 
$100,000 is $15,000, this deduction leaves $3000 to be 
taxed at 20 per cent., making this tax $600. 

This leaves $5000 of the profits still to be taxed by 
the next provision which takes 25 per cent. of the next 
5 per cent. earned; and as $5000 is just 5 per cent. of 
the invested capital, the 25 per cent. of this, or $1250, 
completes the taxation schedule. Summed up this gives 
the results shown in the accompanying table: 


Deduction for prewar profit at 9 per cent $9,000 
Income allowance of 1916 3,000 

Total allowance $12,000 
Fifteen per cent. of capital $15,000 
Total deductions allowed 12.000 

Difference $3,000 
laxable at lowest war profit tax of 15 per cent $3,000 
First tax of 20 per cent. on $3,000 600 
Balance of profit, $5,000 at 25 per cent 1,250 

Potal taxes $1,850 


* * * 

With a $50,000 profit in the same company the de- 
ductions remain the same as before, so that the taxable 
dividend is $38,000. 

The first tax is the same 20 per cent. of $3000, or 
$600. Then comes the tax of 25 per cent. on the next 5 
per cent., which is $5000 or $1250, and at 35 per cent. 
on the next $5000. The next 8 per cent. of the divi- 
dend, which is in excess of 25 per cent. of the invested 
capital, is taxed 45 per cent., while all over 33 per cent. 
is taxed at 60 per cent. 

Summing this up shows how much more heavily the 
large earnings are taxed than the small dividends: 


20 per cent. of $3,000 $600 
25 per cet f $5,000 1,250 
35 per f 5,000 1,750 
45 per cent. of 8,000 3,600 
60 per cent. of 17,000 10,200 

$17,400 


This leaves a net income of $50,000 less $17,400 
$32,600, which is taxable at 6 per cent. (4 per cent. 
more than last year), or $1956. This added to $17,- 
400 makes a total tax of $19,356. 

















October 18, 1917 


Profits in excess of 33 per cent. on the invested 
capital are taxed at 60 per cent., so that a dividend 
of 100 per cent. or $100,000 would add $30,000 to the 
$17,400, making $47,400, on which 6 per cent. or $2844 
must be paid. This makes a good total of $50,244, or 
over 50 per cent. of the total. 

In a partnership the deduction is $6000 in addition 
to the 9 per cent. or $15,000 (or 7 or 8 per cent. as 
previously described). This, with a profit of $50,000 
as before, leaves a taxable income of $35,000. 


Tax of 25 per cent. on first $5,000 excess over 15 per cent $1,250 
Tax of 35 per cent. on the next $5,000 1,750 
Tax of 45 per cent. on the next $8,000 3,600 
Tax of 60 per cent. on the remaining $17,000 10,200 

Total excess tax $16,800 


With these examples it will be easy to work out 
any specific case, taking care to get the exemptions 
straight in the first place. After that it is compara- 
tively easy. 


The Duty of Every Shop 
Production 


HE watchword for all shop men, from owner to 

apprentice boy, is “production and yet more pro- 
duction” of everything that can be called necessary for 
the vigorous prosecution of the war. And this means 
not only shells, rifles and munitions of war, but ma- 
chine tools, drills and cutting tools of all kinds and 
everything that does not come under the head of 
luxuries. 

Whether or not we approve of the way certain depart- 
ments are conducted, whether or not we feel that some 
decisions are unjust and unnecessary, it is our job to 
increase production as much as possible—not by special 
occasions of crowding or overtime work, but by so im- 
proving methods, and by rationalizing specifications and 
inspection that we can supply serviceable articles at a 
greater rate than before. 

We must feel this as an individual responsibility and 
not attempt to shift it on inefficient executives in some 
other departments. We must do the best work possible 
under the circumstances and not wait for the conditions 
to become ideal. We must remember that the delays 
are due to the inability of the old organization to handle 
the gigantic problems that were thrust upon it; that 
the lack of knowledge of modern manufacturing condi- 
tions rather than any desire to obstruct or delay the 
work is responsible for whatever conditions may not 
be as we would wish. We must also remember that this 
puts it up to us to do more than would otherwise be 
necessary and that we must do the seemingly impossible, 
if need be, to place us where we belong in the present 
struggle. 

Old ideas of shop management may have to be modi- 
fied to get and to hold men for the shops—it is no time 
to stand on precedent that may have little foundation 
except that it has always been the custom. Men may 
get exaggerated ideas as to the profits that are being 
made and quite naturally demand a share in them. I1 
they are mistaken, it is much better to show them the 
situation freely and fully than to risk a delay in pro- 
duction by adhering to the old-time policy of not dis- 
cussing such questions with them. When this is done, 
when we sink our older individualistic ideas and realize 
that we are one link in a great productive chain that 
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is necessary to win the war, we can justly demand that 
labor coéperate to the same extent. 

One point to be carefully watched in the matter of 
production is the small, but intentional, delays which 
are so hard to detect, but which greatly affect produc- 
tion. It is comparatively easy to delay the output of 
any shop by methods that are difficult to detect, and 
this matter should receive greater attention than has 
yet been given to it. The breaking of a tool at a critical 
time on an important job, sidetracking work or devising 
unusual and difficult methods of accomplishing it are 
among the favorite methods of the German sympathizer, 
and they ‘are not easy to detect. That they are a real 
menace is indicated by a recent raid which took about 
a hundred men out of one shop engaged on vital Gov- 
ernment work. 

Nothing must stand in the way of production, as in 
that direction lies the end of the war. Employers and 
employees, designers and engineers, men of military 
training and production managers must get together for 
the good of the whole. Whatever stands in the’ way 
must be eliminated; whether it be prejudice and prece- 
dent, unnecessarily severe specification and inspection 
or even the slightest trace of sabotage, it must be 
swept aside. No ore can shift his own responsibility 
in this matter. Unless we are doing our best to help 
production, no matter if we know someone else is falling 
behind, we cannot claim to be doing our full duty at 
this time. 

The country demands, and has a right to demand, the 
best that is in every one of us. 


The Second Liberty Loan 


HILE there is no question as to the success of the 

new Liberty Loan, the subscriptions should be 
made quickly and as generously as possible. We should 
all be glad of the opportunity for investing our money 
safely and at the same time doing what we can to help 
win the war. We could far better afford to give the 
money than to fail to do our share of the work, which 
must be done, and we should all be glad to make some 
real sacrifices in order to do so. Cutting out a few 
luxuries, denying ourselves some of the things which 
are not essential, will not only allow us to invest in 
Liberty Bonds but help develop our will power. 

Many of the foreign born within our borders are 
setting us good examples in this. The Pennsylvania 
Railroad makes some astonishing returns as to the 
amount of bonds taken by their employees who first 
saw light in foreign lands. Do we want to acknowledge 
that they appreciate our institutions more than we do 
ourselves? 

The success of the Liberty Loan lies not in the ulti- 
nate getting of the money, but in a prompt, generous 
and universal response. Numerous small contributions 
are better than a single one of the same aggregate 
amount. The money invested is safer than in a savings 
bank, will draw interest until it is paid back, and the 
bond can be reconverted into cash or used as a security 
at any time. The limit is so small that anybody can 
get in. You can get one of your bank, at the post office 
or of your employer. Buy one today, and show the 
boys who are going to the front that there is no lack 
of willing and earnest support behind them. 
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This department is open to all new equipment of interest to shop owners. Photographs and data 
should be addressed to Editorial Departme nt, “American Machinist.” 


Lapointe Drilling Jig 


The universal master jig illustrated has been placed 
on the market by the Lapointe Machine Tool Co., Hud- 
son, Mass. The device consists essentially of movable 
guide bushings, securely fitted to a bushing in the 
slide which is operated longitudinally by a -in., 10- 
pitch acme screw. The work is held between two sta- 
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tionary and two adjustable gripping jaws, fitting in 
slots in the table, which may be moved transversely by 
a similar screw as that used for the bushing slide. The 
table is fitted to a circular base, which may be rotated 
through the entire circle by means of a worm and wheel, 
and which may be clamped in any desired angular posi- 
tion. Graduations are provided, indicating movements 
of } deg. As a tally for the number of turns of the 
spacing screw on the bridge, a pointer and steel scale 
are provided. Both adjusting screws are provided with 
dials graduated in 0.0005 in. All bearings are so made 


that wear may be taken up, and are equipped with dust- 
proof oilers. The illustration shows the bridge open 
for insertion or removal of the work. Equipment in- 
cludes gripping jaws, wrenches, guide bushings, ream- 
ers, parallels, adjustable die clamp, and test plug. 


“Telsmith” Drilling Machine 


A 24-in. heavy-duty high-speed drilling machine that 
is now being marketed by the Smith Engineering Works, 
32nd and Locust Sts., Milwaukee, Wis., is shown in 
the illustration. Ten different speeds are obtained, 

















“TELSMITH” DRILLING MACHINE 
Capacity, work up to 24 lt 1 dia I pac 6 n 
by 2 ft. 4 ir height. 7 ft. 9Z in.: speeds, ten 30, 40, 54, 74, 101, 
78 8 » and 446 r.p.1 feeds, six 0.0072, 0.01102, 
1766, 0.02848, 0.04624 and 0.07081 ir ver spindle revolution 


through a system of gearing, which vary from 30 to 
446 r.p.m. Gears are also used for the feeds, six of 
which are available, the greatest being 0.07081 in. and 
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the smallest being 0.0072 in. per spindle revolution. An 
adjustable automatic stop is provided for use where it 
is desired to drill holes to a given depth. The machine 
is equipped with a lubricant circulating system. 


Reliable Revolving-Grip Plug and 
Ring Gages 
The Reliable Machine Works, 48 Lafayette St., Ridge- 
wood, Long Island, are now manufacturing a line of 
plug and ring gages equipped with revolving grips. Two 
of these gages are shown in the illustration. The idea 
is that with this arrangement the gages may be used 

















REVOLVING-GRIP RING AND PLUG GAGES 


for testing the size of the piece being machined with- 
out stopping the machine. The revolving portion runs 
on ball bearings and is held in place on the plug gage 
by means of a screw while a spring ring serves this 
purpose on the ring gage. The gages are ground and 
lapped to size and are furnished in a large number of 
sizes. 


Peerless High-Speed Metal-Saw 


The illustration shows a high-speed metal-saw that 
is being marketed by the Peerless Machine Co., Racine, 
Wis. This machine is now made with six speeds rang- 
ing from 50 to 150 strokes per minute. These speeds 
are obtained by means of gears operating in a gear box 

















HIGH-SPEED METAL-SAWING MACHINI 


attached directly to the machine. If desired the ma- 
chine can be furnished with a motor drive, the motor 
in this case being mounted above the machine in order 
to reduce floor space required. Where motor drive is 
used the machine is equipped with a set of reducing 
gears. The capacity of the machine is work up to 
6 x 6 inches. 
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Hoefer Adjustable Drilling Head 


The illustration shows a heavy-duty, 
auxiliary drilling head manufactured 
Mfg. Co., Freeport, Ill. It will handle drills up to 1 in. 
in diameter. The head is clamped to the spindle nose 
and the drive is from a taper shank toothed driver 
through hardened helical gears. The helical gears ex- 
tend the length of the head in order to provide for 
lateral adjustment of the individual drilling spindles 
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HEAVY-DUTY FOUR-SPINDLE DRILLING HEAD 
End thrust on the horizontal shaft is reduced by making 
half of the helical gears with a left-hand lead while 
the others are cut right-hand. Ball thrust bearings are 
used to take up the remaining end thrust. The indi- 
vidual spindles run in bronze bushings and ball thrust 
bearings in the lower spindle nut carry the end thrust. 
The adjustable spindles slide on scraped bearings and 
are locked in proper position by means of set screws. 
Lubrication of the lower spindle bearings is through 
oilers that may be seen projecting through the side 
of the head, while the gears run in an oil bath in small 
oil pockets. 


Layouts Versus Computation for 
Obtaining Angles 
By HENRY GINSBURG 


Versus for 


Koontz, 


The article on “Layouts Computation 
Obtaining Angles,” Mr. on page 186, 
terested me, because I have had frequent occasion to 


by in- 


for obtaining dimensions not 
as easily computed as those of angles. An error seems 
to have crept into Mr. Koontz’ figures, since it is 
obvious that a measurement of 0.005 in. 100 to 1 
layout will mean only one-half a ten-thousandth, not 
one-half a thousandth. 

In enlarged-scale layouts, I have rarely found it neces- 
sary to use anything larger than 10 to 1. This is a 
very convenient scale, as it permits the use of an or- 


use large-scale layouts 


ina 


dinary steel scale graduated to hundredths, which gives 
practically a direct reading in thousandths and is close 
enough for all ordinary work. With ordinary care in 
making the drawing, the maximum error should not ex- 
ceed 0.001 in., while the chance for errors in reading the 
converting the readings to full scale is 


seale or in 


almost entirely eliminated. 
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LATEST ADVICES FROM OUR 
WASHINGTON EDITOR 




















Washington, D. C., Oct. 13, 1917—One of the diffi- 
culties under which the men of the Council of National 
Defense labor was brought out, inadvertively I pre- 
sume, in a recent statement of Representative Britten of 
Illinois, in connection with the proposed Central Pur- 
chasing Board for all war supplies. Mr. Britten com- 
pared the purchasing efficiency of the Army and Navy, 
much to the latter’s advantage, and objected strongly to 
putting it in the hands of a board composed of members 
of the Council which has no legal status. When the real 
history of the Council comes to be written, if it ever is, 
it will probably show more self-effacement on the part 
of men who are powers in their respective fields than 
we might think possible. These men give their time 
and their experience early and late, but can act only in 
an advisory capacity. 

But no matter whether it is composed of members of 
the Council or not, there is no question as to the need 
of such a Central Purchasing Board for all supplies 
and equipment for all branches of the service. The 
present arrangement induces competition as to deliver- 
ies, and also as to price in some cases. The better 
organization of the navy, according to Mr. Britten, cn- 
ables it to secure supplies at once, supplies which may 
perhaps be more urgently needed by the Army. If the 
proper priorty of machine tools and their outputs is of 
sufficient importance to have a committee formed for 
determining this, there is surely need of some similar 
apportioning of material to places where it is most 
needed by men in the active service of the country, 
either on land or sea. 


WHAT THE RAILROADS ARE DOING 


As an example of what may be accomplished by co- 
Operation between departments there is perhaps no bet- 
ter illustration than that given by the railroads of this 
country since they have been practically welded into a 
single unit the Railroads War Board, under the 
leadership of Fairfax Harrison, President of the South- 
ern Railway System. Instead of the former competition, 
the new methods have resulted in such close coéperation 
that cars are transferred from one road to another to 
avoid congestion at one point and idle cars at another. 
This, in addition to the more careful loading of cars, has 
enabled the railroads to move approximately 25 per cent. 
more freight than before, with the same equipment. 
By increasing the loading from 50 bales per car to 70 
bales per car the estimated saving in moving the 18,000,- 
000 bales for the season is given as anywhere from 83,- 
000 to 125,000 small cars. 
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The direct bearing of this on the war can be seen 
when it is known that from now on 2500 cars a day will 
be required to move food and supplies to men in train- 
ing at the national camps, while the demand of the allies 
for cars to move goods to the seaports will be practi- 
cally doubled. 


EXEMPTING MEN FOR INDUSTRY 


The question of securing exemption for drafted men 
is still puzzling many employers, and seems to be an- 
other case where there lack of coéperation be- 
tween governmental departments. Knowing the neces- 
sity of maintaining a supply of munitions, of airplane 
engines, and of other supplies, as well as of the ma- 
chinery with which they are made, it seems incredible 
that we are likely to make the same mistakes as were 
made in England and in France earlier in the war. And 
vet we seem destined to make these same mistakes un- 
less some method be found whereby the final question 
of exemption shall be settled by men with a broader 
knowledge of manufacturing requirements, and better 
able to determine where a man will be of the most 
service to his country, than seems to be possessed by 
the average local exemption board. 

The general assumption seems to be that every claim 
for exemption is to avoid service and, while this is too 
often the case, there are many instances where it is 
simply the earnest desire of a man to serve in the ca- 
pacity in which he will prove of the greatest value, and 
not to avoid the hardships of active military life. 

It is also another case where there seems to be too 
little coéperation between the Army and Navy, several 
instances having arisen where even those very high in 
authority seem unable to have a drafted man transferred 
from the Army to the Navy even when it must be ap- 
parent to all that he would be of far greater service 
in some special work in connection with naval develop- 
ments. 

It is, of course, an enormous task, and even if one 
were gifted with the wisdom of Solomon, it would still 
be difficult. It would seem, however, as though the 
whole matter might well be handled from the same point 
of view as the inspection system of a large manufactur- 
ing establishment. The local examining board could 
well act as the first inspection, working to fairly definite 
rules and regulations, just as the preliminary inspection 
in a large shop must be of an arbitrary character. 
Final inspection, however, upon which depends the ac- 
ceptance or rejection of a valuable machine or part, re- 
quires very careful judgment on the part of those who 
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are thoroughly familiar with all the requirements of the 
case, and a somewhat similar arrangement might well 
settle the question of exemption, just as the Priority 
Board determines where certain machines and supplies 
are most needed. 

We must not expect perfection in any line of en- 
deavor, and we must be prepared to overlook many mis- 
takes which are honestly made, just as we do in running 
any sort of a business. We should, however, strive to 
reduce the number of errors to the lowest possible mini- 
mum, so as to secure the greatest efficiency in the utili- 
zation of men and of machines, as both are important 
factors in the conduct of the war. 


Iron Industry in Chile 


The National Congress of Chile during the special 
session convened May 9 adopted measures for the estab- 
lishment of the iron industry. 

The iron and steel imports of Chile during 1913 
amounted to 266,000 metric tons, which would indicate 
an actual consumption of 65 kg. per capita. This con- 
sumption is considerably less than that recorded in coun- 
tries where the development of manufactures is further 
advanced than in Chile. The per capita consumption 
in Germany, for instance, was 380 kg. prior to the war; 
that of the United States, 250; of Great Britain, 170; 
and of France, 150. There has begun an era of indus- 
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trial progress in Chile, and it is probable that the per 
capita consumption of iron and steel will increase. 


The absence of good coking coal will be a handi- 
cap to the new industry. It is at present planned 
to use charcoal in the furnaces, and the govern- 


ment is planning to secure the services of Swedish 
and Belgian experts who are familiar with this indus- 
try. The forests of southern Chile will supply an abund- 
ance of charcoal for many years to come, and the rivers 
of the same region can be made to produce the horse- 
power required for the new industry. 
~_ > — 
Loose Pulleys 
By HERBERT S. DAVIS 


Shepherd’s article 
pulleys. I 


I saw on page 1045, Vol. 46, P. C. 


on bushings and keeping in order loose 


might add that, while we have had no 
loose pulleys in our machine shop, we have had great 


trouble with 
success in fitting mule pulleys on a woodworking ma- 
chine that we build with treated wood bushings made 
by a regular manufacturer of such goods. These pulleys 
run on a stud at about 2000 r.p.m., and 
have been in 10 years. 

The bushings must be used on a perfectiy smooth 
shaft to start with, and the directions of the manu- 
facturer as to outside diameter, etc., should be followed. 


i-in. some 


service 

















LIBERTY LOAN MEETING OF EMPLOYEES OF McGRAW-HILL PUBLISHING CO., INC., AT WHICH THERE WAS 
UNFURLED A SERVICE FLAG WITH 42 STARS, SHOWING THAT 42 MEMBERS OF THE COMPANY HAVE 
ENTERED MILITARY SERVICE SINCE THE MEETING FOtl STARS HAVE BEEN ADDED 
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Threading Dial For chasing odd threads, such as 18, it will be plainly 

seen that by moving the carriage one division of the 
By C. Ross LEwis dial, or 4 in., the threading tool will be moved 3 in. 
along the work, or 64 threads. If the nut is engaged 
at this point, the threading tool will enter the work 
icchemicn’ feature ta on Mitts Wadeccbeed te ths ween at 6) threads, thus splitting the thread; but by moving 
the carriage from a short line to a short line, the 
carriage is moved 1 in., or 13 threads, which allows 
the threading tool to enter the work thread properly 
Hence, the rule on the dial, ‘“‘When chasing odd threads, 
engage nut on short lines only,” or on the long lines 


Although the lathe is generally regarded as the 
simplest of all machine tools, it is doubtful if any 


age mechanic as the lathe threading dial. If used 
according to the directions, it generally produces the 
desired result; but how and why is to most machinists 
hidden mystery. 
In order to explain fully the mechanism, certain 


: only, if that threading was started on a long line. 
things must be emphasized: First, most lathes have B sce 


By observing the dial or it will be seen that the 
long lines are numbered 1, 2, 3, 4 and 0. The following 
illexplain why: Suppose the pitch of the work thread 
is 45. By moving the carriage one mark, or in., 
we get 2} threads on the work. This will not allow 
the tool to drop into the work thread. By moving 
he carriage from a long line to a long line, or 1 in., 
we get 43 threads on the work, which still will not 
allow the tool to engage the work thread. But by mov- 
ng the carriage two long lines, or 2 in., we get nine 
eveeds on the work, which allows the threading tool 
to engage the work thread properly. Hence, the follow- 
ing rule, which I have never yet seen on a machine, 
but which is generally to be found under the hat of 
a good mechanic: ‘When chasing threads of a pitch 
involving one-half of the thread in each inch, as 43, 


6-pitch lead screws; next, the threading dial is divided 
into ten parts by five long and five short lines. > 
counting the number of teeth on the worm gear that 
meshes with the lead screw at the bottom of the dial 
shaft, it will be found that there are 38. Therefore, 
30 turns of the lead screw will cause one revolution 
of the dial; or six turns of the 6-pitch lead screw, 
which is l-in. travel, will move the dial one-fifth revolu- 
tion, or from one long line to the next long line. The 
space between any two long lines or any two short 
lines on the dial represents l-in. travel of the lead 
screw. The space between a long and a short line 
would consequently mean 3-in. travel of the lead screw. 
Therefore, when — threads which are an even 
number per inch, as eight, for example, the carriage 
can be moved from one line to the next, or 3} in., which ! ; 
equals four threads of the eight on the work, thus engage the feed nut at line 1 for the first cut; for 
allowing the threading tool to enter the work thread the second cut, skip one long line and engage on line 
properly. Hence, the rule on the dial, “When chasing 3; for the third cut, engage at 5, and so on until 


even threads, engage nut at any line.” the thread is finished. 
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Cramer is president and C. A. Kay vice , 
> 5 v resident The new offices are located in Association Monthly meeting on first 
New I ublica' ations : he Newhouse Building Wednesday of each month, Young's H teil 
i : Donald H. C. Tullock, Jr., secretary, Room 
CrocsnensnsnasssssnsnessssonsnsnesessceeseessseneaeT seein acacia = The Worthington Pump and Machinery 41, 166 Devonshire St., Boston, Mass, 
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Munition Makers By \ & Hes + . Ps . or unch TF ar t othe America Providence Engineering Society Month- 
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yew Y k Pri ie < . 1 ‘ : 
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lee laid : a gia wg ye cot Cleveland Monthly meeting, third Satur 
anints of « : - rdw Napier Band Saw Machine. Napier Saw da) Philip Frankel, secretary, 310 New 
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prese do , “ festern Society o Ingineers *hicagt 
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been incorporates nd will continue the : Forthcomin Meetings = Howard Evans ecretary, Pier 45 North 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 


Chuck, Quick-Change Keyless Lathe, i2-Inch Screw-Cutting 


steel-Art Tool Co lg 11] (Hercules) 
Steel-Art 7 ie in, ier Windies Ce. Asteria 























American Machinist,” Oct. 4, S , ¢ ' bed 1 , 
1917 g er carriag de Ti ir 
Made in six sizes to accom ength of bed . « distane 
modate drills up to 1 in. in between center a fr t 
diameter. Is a strictly hand- pind bearing, 13 x4 ir real 
operated chuck and_ permits dle bearing, 1% x in. ; taper 
changing drills while the ma é te! Morse No diameter 
chine is in operation without of hole through spindle 1 it 
danger to the operator The - dle nose threaded .. x 10 
chuck is always open to its full ratio back gear 8.52 to 1 
capacity, but can be re duced in- diameter of lead ‘Crew Zz it 
stantly to any size within its thread cut to 4 diameter 
range by holding the knurled ta toc] pindle, 4 move- 
sleeve, the gripping being done nt f tailstoc) hindle 1} 
by three tool-steel jaws that are Op ie n teadyvr t 
hardened and ground to size ry > car! Lge r t Pp 
rest dia +e ad 
)) t ' ( ] a ; 
l G iy eht. 7¢ } 


I 


Dog, Lathe, Screwless Pulley, Split Steel 











Steel-Art Tool Co., Elgin, II Americ Pulley or 
Ml Ave I 
yhia P 1 
‘American Machinist,” Oct 4, 
1917 
Made in even Ze which American Macl 1 t Oct } 
cover all sizes of work up to 8 1917 
in. in diameter The device Pulleys of this special he 
may be put on and removed dut pe can be f hed m 
without the use of keys, to 84 in. ji liameter l 
wrenches or screws of any kind th either _ ! i s 
and is claimed to admit of a bore They are particula * 
great saving of time whcre re- tended for driving drop ham- 
peat work is being handled a me! or other machinery ib 
well a insuring safety to the ect to heavy intermittent load 
workman ich a air compressors, rock 
breakers, crushing rolls, et 




















. > . 
Pump, Gear (Roce) Piston-Boring Jig 





















































Cc 3 toeper Cr oper le > 1 
m ] pe! ) Hopedale, B CL S midt Co Davenport 
“American Machinist,” Oct 4 
1917 
For circulating cutting lubri- \merican Machinist Oct 4, 
cant or other liquids. The gears, ste — 1917 
instead of having the ir end sur- ( of a V-blo to hic 
face in the same plane, are oO , i on? t 
placed that one gear extends ae he eee 
. z guid for the r gz 
past the other This arrange- voke that ‘ e guide lt } 
ment makes it possible to cover ins { bee a . “th Raper 
one end of each gear with a | uD r Pl ’ ‘ thr ae ‘e 4 
nonturning spring-controlled pis-  ~ Ra vse aire i xe 
ton, which presses against the re “mee :t a , 
end of the gear and pushes it : - Wadd a ; A yt age 
against the opposites irface of t 1g wera S gs p 7 
the body This make a tight v" a gay i : : 
fit at the end of the gears and two |] a ‘ é for ; nn y 
takes up end wear. Will deliver to. the mack eg tahie. Ins fitted 
either a large volume of liquid N aie “4 desired <a i 
at low pressure or at a pressure } son F " a tah re 
of from 20 to 60 Ib. per sq.in a Se ee ae a 
Made in four sizes with capaci- : sofesd a all cial 
ties per minute at 100 rp.m. of ee 
1, 1.6, 3 and 8 qt 
boring and Prilling Machine, Horizontal rriangle, Draftsman’s 
Rockford Drilling Machine Co., Rockford, Tl rn. B. Ware, 101 Northampton 
\ Springfield, Ma 
as ; Tt; A on { 
; 
qi ‘ of the 1° deg 
| but t i i tac- 
t ed vith the ( er ( it 
- and 60-deg ‘ \ n 
t f are id I p 
hole at - : 
te ( i for ro ( gz Tt d rf 
shaft ther h work on a 
. ( £ With tl two corner 
“American Machinist,” Oct. 4, 1917 | suare. the de of the hex- 
Capacity with high-speed drills in steel, up to 24 in.;: distance igonal hole in the corner g 
from spindle to table and between spindles, to suit custome the isual 15-deg lant for t 
specifications length of feed, 20 in.; diameter of spindle sleeve, tering With the juare placed 
in.; Morse taper in spindle, No. 5; width of rack, 2 in diam- witl t ide against the T 
eter of spindle-driving gear, 18 in.: size of regular table, 24 x 7 quare, the des of the hexag- 
in.; height of table from floor, 30 in.; feed changes, four, | l onal hole are at 60 deg \ fea 
0.015, 0.022 and 0.030 in. per revolution driving pulley or ture of _ the juare the 
countershaft, 14 x 6} in speed of countershaft, 500 r. ge knuckle-jointed handle wl 
ratio between drive and spindle, 5 to 1 folds flat when not in use 


Patent Applied For 
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WEEKLY PRICE GUIDE OF 


ES rvnunnnzenuuvvcvevvvevgnveeaenevsevegzvvvecvcveevevenvevenvnveeveveneeveveovevenenveevvvvaeeaaeesaeciasceeeeeeeaceeeaccaveccaseeeaceeaeeeeveveeeeceveecveusscnsevasceceeccccncccocaceceveeeeceecciceeeeec accent til 


MISCELLANEOUS STEEL—tThe following quotations in cents 


IRON AND STEEL 
ver pound are from warehouse at the places named 


The ae Ne aaeuse hw = hs Mew York Cleveland Chicacs 
ol cage Me tra cot oP =the bent tee dnl Oct.12,1917 Oct.12,1917 Oct. 12, 1917 
, = seo . ‘ir 5.00 5.00 £50 
5.70 5H0 4.75 
spring steel 7.50 8.25 8 004 8.50 
le anal 
00 11.2 1.00 


cib 
ysis) 
» ON l t rt t foul i ONS -_ - , > 
— = cate PIPE—The following discounts are for carload lots f.o.b. Pitts- 
t h ne burgh; basing card of May 1, 1917, for steel pipe; of July 2 for 


BUTT WELD 
Steel Iron 
Black Galvanized Inches Black Galvanized 
15% % to 1% 33 7 


AP WELD 
) 26 

: ste g to 4 28 

*Delivered Pittsburgh yb lley » cents less i% to 6 OS 
+Subject t t ‘T WELD EXTRA STRONG PLAIN ENDS 
_ . nd iS 20 1 33% 

STEEL SHAPES—1 f y ase ‘ . : oe $3° 30 1, ¢ . 

structura hape > i DY - — . besten = : , tk , 17 % 3414 

ee WELD. EXTRA STRONG PLAIN ENDS 


heavier it 


m oODers ¥ . . " 
28° ye 
314s 2% to 4 29 
to 6 28 


basing card dated Apr. 1 


- 4 to ‘ 2 
4% to 6 29 30% ¢ $1 
Note National Tube Co. quotes or 
Stock discounts cities named are a 
> O00 " ; 7 , . . 
4 p44 a= ' ; —New York —Cleveland — Chicago — 
10.00 ( Gal Gal Gal 
= Black vanized Black vanized Black vanized 
28 37.9% 329% 
: 41.9 26.9 


follows 


3 in. steel butt welded 38 oa 453 
: N > ‘ 
BAR tRO to 6 in, steel lap welded 18 sist 39 Fs) 

Malleable fittings. Class B and New York stock sell at list 

Pitts? . Cast iron, standard sizes, 15 v 
Ware} , ‘or 
Warehous eve ' 5 32 

— METALS 


Wareh 


STESE wwe . = eanfin a pers ed MISCELLANEOUS METALS—Present and past New York quotations 
: . a : , n cents per pound, in carload lots 
a = rare Oct. 12, One One Year 
land Chicas 1917 Month Ago Ago 
,50F "6.00 "9 00 
62.00 61.75 4” 00 
850 10.50 7.00 
8.50 8.00 11.00 


pound from 


market until Government intentions are known 


ST. LOUIS 


10.75 7.00 
8.25 11.00 


ZLZ 


laces named, the following prices in cents per pound prevail, 
more 
——New York —Cleveland—. — Chicago. 


ZZ: 


9.05 
t 


Sees“AAeZeer 


‘A 


ugated sheet 


ner 100 Ib . 
COLD DRAWN STEEL SHAFTING—From warehouse t imer ; ed ; 
juantiti e tne andar r e¢ 3s 37.50 33.00 38.50 34.00 38. 


at ist 1000 Ib. of a size smaller < 


5 dt 


the following liscount j r wire my 

) Ik 50 38.50 32.00 33.00 33.00 36.00 33.25 
. ‘ : - $3.00—-45.00 43.00 46.50 11.00 46.00 42.00 46.00 
New York ysUS , —- , $0.00 $0.00 $4.50 33.00 43.00 37.00 39.00 


Cleveland = I 
‘ ane ( 89 25 39.25 26.62% 37.00 27.00 39.00 25.75 


Ch 


extras 


olle WN at t Pe . > 
folloy . h Copper heets quoted above hot rolled 16 oz cold rolled 14 oz and 


a 
per sq.ft. extra for 20-in. widths and 


DRILL ROD—Discounts from 
places named . heavier. add lé« polished takes lc 
Extra Standard der: over 20 in. 2 ic 
New Yor 30 +0 
Cleveland 0 10 = : 
Chik — 10 n BRASS RODS—tThe following quotations are for large lots, 
_ mill. 100 Ib. and over, warehouse; 25 to be added to mill prices 
SWEDISH (NORWAY) IRON—The verage pri per l ! for extras; 50% to be added to warehouse price for extras 
ton lots. is Oct. 12, 1917 One Year Ago 
, 7 } d Mill $29.00 $42.00 
New York New York 35.00 $5.50 
Cleveland 2 i, Cleveland 34.00 38.00 
Chicago : Chicago 37.00 $2.50 
1 prevail 
19.00 


WELDING MATERIAL (SWEDISH) —Pric ire as follows in cents ———In Casks———, Broken Lots—, 
; y % , rk iT 7 le ~ | ‘ r “ a . 
! f.o.b. New York, in 100-Ib. | ve Oct. 12 One Oct. 12 One 
1917 Year Ago 1917 Year Ago 
20.00 18.00 "0.50 19.00 
by 12 long ] 21 00 16.75 31.2 17.50 
= i9 o —_ r °1.50 17.00 25 18.00 


lly is ¢ d 
ZINC SHEETS ' following prices in cents per pour 


In coils ar rdvance of 50 sual 
™ , 


' 
l 
Note Stock very scarce enerally 
"lo lots f.« 


r , 
I l 


Welding Wire®* Cast-Iron Welding Rods 


% by 19 in long 
1.00 @ 30.00 by 21 in. long : ANTIMONY—Chinese and Japanese brands cents per pou 
; ton lots. for spot delivery. duty paid 
*Special Welding Wire 


One 


nd 
1d 


Cleve! 


Y 
13 
1: 
Chicag 1: 


New York 
1: 
oO 


‘Very scarce 








There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 
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SHOP MATERIALS AND SUPPLIES 





TELLUS CLCCCL LCL 





OLD METALS—The following are the dealers’ purchasing 
prices in cents per pound 
—New York——~ — Cleveland 
Oct. 12 One Oct. 12 One 
1917 Year Ago 1917 Year Ago 
Copper, heavy and crucible 24.00 24.75 2°? 00 5.00 
Copper. heavy and wire 23.00 24.00 222.00 4.50 
Copper. light and bottoms 20.50 "0.50 °0.00 1.50 
ead heavy 8.00 6.10 7.00 6.25 
Lead, tea 6.75 5.50 5.00 1.75 
Brass. heavy 15.50 13.75 14.00 14.50 
Brass, light 11.50 10.75 11.00 11.75 
No. 1 yellow rod brass turnings 16.25 14.50 14.00 14.°5 
Zin 6.00 6.50 6.00 7.95 
ALUMINUM—tThe following prices are from warehouse at 
places named 
New York Clevelans 
No. 1 aluminum, guaranteed over 99 pure, in 
ingots for remelting (ton lots). per Ib $2 +0 
COPPER BARS from warehouse sell as follows in cents per pound 
for ton lots and over 
Oct. 12, 1917 One Year Ago 
New York 41.00 37.00 
Chicago 39.00 $5.00 
Cleveland 39.00 39.50 
BABBITT METAL—Warehuse prices in cents per pound 
——New York—— —Cleveland—— —————Chicago————~ 
Oct. 1° One Oct. 12 One Oct. 12 One 
1917 Year Ago 1917 Year Ago 1917 Year Ago 
Best grade 70.00 50.00 69.00 $9.95 70.00 15.00 
Commercial 40.00 25.00 22.00 16.75 25.00 @ 30.00 18.00 
SHOP SUPPLIES 
NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list 
—New York— —Cleveland— Chicago 
Oct. 12 One Oct. 12 One Oct. 12 One 
1917 Year Ago 1917 Year Ago 1917 Year Ago 
Hot pressed square List $1.50 $1.65 $3.00 $2.00 $3.00 
Hot pressed hexagon. List 1.50 1.50 3.00 » 00 3.00 
Cold punched square List 1.00 1.25 2.00 1.50 °.00 
Cold punched hexagon. List 1.50 1.25 2.75 1.50 2.75 
Semifinished nuts sell at the following discounts from list price 
Oct. 12, 1917 One Year Ag 
New York 50 50 10 
Cleveland $5 ° 50 10 
Chicago 50 0—10 
CARRIAGE BOLTS—From warehouses at the place imed 


the following discounts from list are in effect 

New York Cleveland Chicago 
% by 6 in 30 30 +0 
Larger and longer 10 »0 20 


MACHINE BOLTS—Warehouse 


liscounts the following 


In 


zities 
New York Cleveland Chicago 
% by 4 in. and smaller 30° 35 40—10' 
Larger and longer up to 1 in. by 30 in 15% 25° 30 , 
WASHERS—From warehouses at the places imed = the follow 
amount is deducted from list price 
New York $1.00 Cleveland ..... $3.80 Chicago $3.00 
For cast-iron washers the base price per 100 lb. is as follows 
New York $5.00 Cleveland $450 Chicago $3.50 


COPPER RIVETS AND BURS sell! at the following rate from 





warehouse 
—__—_—— Rivets ——— —————— Burs-———_————, 
Oct. 12.1917 One Year Ago Oct. 12, 1917 One Year Ago 
Cleveland. List plus 10% List price List plus 10% List price 
Chicago. . List price List price List price List price 
New York. 10% from list 10-2%% from List price os" nl from 
list ist 
RIVETS—tThe following quotations are allowed for fair-sized 


orders from warehouse: 


New York Cleveland Chicago 
Steel and smaller ens 30 % 30 % 10%* 
Tinned : vr ‘ 30 % 30 % 40% * 
*For less than keg lots the discount is 35% 
Button heads, 3, Z, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 
New York ..... $7.00 Cleveland $6.85 Chicago ..... $5.50 
Coneheads, same sizes: 
New York $7.10 Cleveland $6.95 Chicago $5.60 


POUND 
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Tee nn 
MISCELLANEOUS 
SEAMLESS DRAWN TUBING—The base price in cents per pound 
from warehouse in 100-lb. lots is as follows 
New York Cleveland Chicago 
Brass ts OO—45 00 41.00 $3.00 
Copp MOO 0.00 »0.-00 
For immediate stock shipment 3 isually adde The prices of 
irse vary with the quantity purchase: For lots of less tha 100 Ib 
but 1 ess than 75 Ib the viva l« 10 ots of less thar 75 Ib 
but 1 ss than 50 lt the advance is ( ve base (100-Ib ts) 
for tha x0 Ib, but not less than 25 ib « hould be to the 
base price ind for quantiti« inder 25 Ib. the ease above base is 1{ 
TIN PLATES—Ware! e } es per box 
Coke tin plate 14 x 20 
——New ¥ kK — Cleveland — — Chicago ~ 
Oct. ] One Oct. 1 One Oct. 1 0 
L917 Year Ago 191 Year Ago 1917 Year Ago 
L100 S18.00 $7 00 7 00 6.60 S11 S630 
I. C. 10 t 18.15 7.15 l 6.75 11.90 H.45 
Terne plate 0 x 28 
Bas Net Coat 
We ht Weight X 
100 i 00 $19.00 $1050 $18.95 S10 85 s) 90 $9 90 
I.C 14 s 19.30 10.80 19.25 11.00 18.25 10.25 
I. ¢ TO ~ 1.30 12.80 1.75 13.35 O35 ] 0 
I. - 4 150 12.50 175 #1225 19.25 11.75 
I Cc 1 l 00 13.50 »50 13.00 19.50 1°.60 
I.C 6 0 0 14.50 35 14.25 "0.50 13.50 
I. ¢ $1 ,00 14775 $50 15S 21.30 14 ) 
I 36 30 RDO 16.50 7D 16.25 eo 985 15.75 
I.C 41 ; 00 18.00 6.75 17.50 295 16.85 
L. ¢ "46 40 0 »0.00 8.00 18.50 24.55 18.10 
COTTON WASTE The following prices are in cents per pound 
New York 
Oct. 1 1917 One Year A Cleveland Chicago 
Whit 11.00 to 13.00 10.00 to 1°.00 16.00 14.00 to 15.00 
Colore mixed 8.50 to 12.00 7.00 to 8.00 1490 10.00 to 12.00 
SAL SODA sells as follow pe 10 } 
Oct. 12, 1917 One M«¢ A One Year Ag 
New York $1.75 $1 > e° 05 
Philadely i 1.75 l “oO 
Cleveland »10 1( 1&5 
Chicago 00 00 > 00 
COKE The following are prices per net to it ovens, Connells- 
ville and cover the past four wes 
Sent. ?1 Sept. 28 Oct. 5 Oct. 1 
Pron t wet $1°.50@ 13.00 6.00 $6.00 S800 
Prompt iry 13.00 13.50 6.00 6.00 6.00 
WIPING CLOTHS In ¢ ve d the jobbers’ price per 1000 ts 
as follows 
13% x13% $35.00 13% x 20% $45.00 
In Chicago they sé t $30@33 per 1000 
FIRE CLAY The following price pre 
Oct. 12. 1917 1 Month aA 
Ch age 100-lb. bag $0.50 $0.50 
Cleveland 375-Ib. bag 2.50 2.00 
ROLL SULPHUR i: 60-Ib. bbl ells as f ows per 100 Ib 
Oct. 1 1917 One Month Ago One Year Ago 
New Y $4.30 $4.30 $2.05 
Cle 1 i £50 160 60 
Cc} + oo ; 7 
LINSEED OIL—These prices are per gallo 
New York Cleveland ~ — Chicago —, 
Oct. 12 One Oct.12 One Oct. 12 One 
1917 Year Aco 1917 Year Ago 1917 Year Ago 
Raw in barrels $1.23 $0.88 $1.23 $0.97 $1.26 $0.9 
»-ga ins l 98 1.33 1.07 1.36 1.02 
WHITE AND RED LEAD 500-lb. lots sell as follows in cents 
per pound 
Red - - ——— White—___. 
Oct. 12, 1917 1 Year Ago Oct.12,1917 1 Yr. Ago 
Dry Dry 
Dry In Oil Dry In Oi! andiIn Oil and In Oil 
100-lb. keg 12.25 12.50 1050 11.00 12.00 10.50 
25- and 50-Ib. kegs 1250 12.75 10.76 11.25 12.25 10.75 
12%-lb. keg 12.7 1.00 11.00 11.50 12.50 11.00 
1- to 5-lb. cans 14.25 14.50 12.50 12.50 1440 12.50 
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New and Enlarged Shops 
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If you are in need of machinery or supplies, the first thing to do is to consult the Buying Section. If you cannot find 


t what you want, send us particulars, and we will be glad to publish it free of cost, thus putting you in touch 


with reliable manufacturers. 











MET AT WORKING N. J., Newark—J. Wiss & Sons Co., 31 N. Y., New York—(Borough of Manhat- 
4 Lf 4 1 Littleton Ave., manufacturer of cutlery, tan)—The Atlas Co. plans to build a ga- 
has awarded the contract for a new 2- 

, LAND 8ST. 7) + sana ‘ a . @ . ce . . 
NEW ENGLANI TATE story 25x45-ft. addition to its forge shop. rage at 310-14 East 53rd St Estimated 

Conn., Stratford—The Housatonik oe Noted Aug. 16. cost, $25,000. kK. Sternlicht, 485 Park Ave., 
building Co. plans to build a shipbuilding pres, 
plant. F. L. Hawkins, Gen. Mgr N. J., West New York (Weehawken P : 

O.)—The Hercules Storage gattery Co., N. Y., New York —( Borough of Manhat- 

Maxss., Boston—A. Lobel, 77 Grove St., 443 16th St., recently incorporated with tan)—-The Federal Shipbuilding Co., 59 
Chelsea building a l-story garage Esti- $20,000 capital stock, plans to build a Dey St., is in the market for tools and 
mated cost, $45,000 Noted Sept. 13 plant for the manufacture of storage bat- cranes. 

teries, : 

Mass., Boston (Revere)—Wallack & N. Y., New York— (Borough of Manhat- 
Dizik, c/o. S. S. Eisenberg, Arch., Exchange N. ¥., Albany—The Esco Electric Sup- [t4n)—T. J. McCahill, 45 East 42nd St., is 
3ldg.. Chelsea, will build a 1-story, 100x ply Co., 368 Broadway, has recently in- having plans prepared by G. W, Culgin, 
100-ft. garage on North Shore Rd Esti- creased its capital stock and plans improve- Arch., 15 Broad St., for a garage to be 
mated cost, $20,000 ments and extensions to its plant built at 144-148 East 41st St. Estimated 

cost, $75,000. 

Mass., North Attleboro—The Wizard N. Y., Buffalo—The Atterbury Motor Car : ' 

Foundry Co., Chestnut St., has awarded the ©€o, Elmwood and Hertel Ave., plans to N. Y., New York—(Borough of Manhat- 

contract for a 1-story addition to its plant. puyild 2 additions to its plant. tan)—Marlburg Bros., Inc., 90 West St., is 

Estimated cost, $3800 in the market for a 25- to 35-ft. new or sec- 
, = = . : ond-hand boring mill. 

Mass., Quincy—The Fore River Ship- N. Y., Buffalo—The Buffalo Foundry Co., ; 

: a : a . “ > ne Fillmore Ave. and East Ferry St., has . » 
building Corp in the market fo aie awarded ine abinke uct for : 1-etoey att —_ N. ¥., New York—(Borough of Manhat- 

5 rane for orpedo-boat destroyer “"* i = =a ~ S 7 par tan)—The Restaur: Machinery C 5 
or 50 crane for torped ; shop Estimated cost. $20.000 an re z aurant Machinery Co., 51 
building yg most y 5- oe ca- ° , ” . oe ‘saan St., has — a site of land at 
macity; also large number macnine ools, . - 2 1ite St... anc Jans to build an ex- 
punching and shearing machinery, hydrau- N. Y., Buffalo—The Strong Steel Foun- tension to its plant ' , 
lic machinery, et dry Co., 33 Norris St., plans to erect a 1- 
a . . Story, 20x50-ft. addition to its plant N. Y., New Yark—(Borough of Man- 

R. I., Portsmouth—The Rhode Island Ma- 3 hattan)—The Scientific Apparatus Co., 110 
rine Construction and Dry Dock Corp., re- _N. Y., Elmira—The Willys Morrow plant West 34th St., has increased its capital 
cently incorporated with $500,000 capital of the Willys-Overland Co. has awarded stock from $12,000 to $25.000 and plans 
stock, plans to build a plant here The the contract for three 1-story buildings extensions. ‘ ii 
incorporator are H _ Anthony, Ports- including new assembling and testing 

} res ftorder ,orts oO orks to e sé oO e Tr nufac "e > , , 

HL Read, and others soaireraft-engine parts. Estimated cost, heNan®” ane %w werk (Borough, of Man- 
H. H. Read, and others $300,000. not ' oe . 13. camatec cos, hattan)—-The Western Electric Co., of Chi- 
L. W tck—The Narragansett Cotton — NOS ey . cago, manufacturer of electrical goods, 
. 1 7 Varwic " me arrens pS etenaens. — a plans to establish a_new manufacturing 
Mil . a weg hh: vo eS a probenchteos i N. Y., Endicott—The International Time plant in New York. Estimated cost, $500.- 
Bidg., Providence, has hat oo eso. Recording Co. plans Suild a 3-story fac- 000. Executive offices are at 195 Broad- 
— a i-story mill Estimated cost, $80,- tory. J. E. Rogers, Mgr way, New York City. 
H00. 
MIDDLE ATLANTIC STATES N. Y., New Rochelle—The Cadillac Motor N. ¥., New York—(Borough of Queens)— 
, 1 , 1 Car Co., 297 Main St., will soon award the A. W. Ellis plans to build a new 1-story pat- 
Md., Baltimore The American Propeller contract for a 2-storv 79x113-ft rarage tern shop on Orchard St. Estimated cost, 
seper : ain 4 i ) 4 gz 4 
and Manufacturing Co., 233 East Ham- at Hugenot and Pratt Sts Estimated cost, 310,000 
burg St., is receiving bids for a 1-story ad- $25,000 S. Calafati. 224 Main St., Arch. ; : 
dition to its plant Estimated cost, 3$60,- = N. Y¥., New York—(Borough of Queens)— 
000. Noted Oct. 11 w. Y.. N York Borousi € Br “ xe ome Co. of America, 1790 Broadway, 
N. We, ew or (Borough of Bron - New York City, manufacturer of ball-bear- 
aan mapanene C .. ee. oS bh t ze ae 5 alll o plans to build a garage ——, ae os *i - = and = 
t : ar e 4 tidgway ave ! vume! A ‘ ‘ - FOO, sOCUleVE re i ans o erect a new 
had ane aren a by C N Friz. Arch., 000 Moore & Landsiedel, 148th St. and plant. ; 
1523 Munsey Bldg. for a 3-story, 75x117- 3rd Ave., Arch : 
ft. garage. to be erected at 1302-4 North ; N. Y., Schenectady—The General Electric 
Charles S Istimatec “ost, $30,000 N. Y¥., New York—(Borough of Bronx)— oO viver ine is receiving bids for ; ew 
harles St. Estimated « $ Wee Yor ( R Rd ; bids for a n 
The Oval Garage Corp., 950 Ave. St. John, drop-forge shop. Noted Oct. 

Md., Sparrows Point (Baltimore P. 0.)— _ is receiving bids for a 3-story garage to be 
The Eastern Shipbuilding Corp., 2 Rector built on the southeast corner of Whitlock Penn., Chester—The Aluminum Brazing 
St New York City, has purchased a ship- Ave. and Faile St : Estimated cost $75,- Co., Chester, will soon receive bids for a 
building plant at Sparrows Point and plans 000. Goldner & Goldberg, 391 East 149th 1-story, 35x60-ft. brick mill. H. H. Kline, 
to build an addition to same R. R. Liv- St., Arch. Chester, Arch. 
ingston, Pres 

as a ; : N. Y., New w ork (Borough of Br ok Penn., Cornwell Heights — The Baden- 

N. J., Collingswood The J. J. MecClos- vn) -The E \ sliss Co., 17 Adams St., housen Boiler Co. has had plans prepared 
key Co., Enterprise Ave manufacturer of manufacturer of presses, tools, etc., has had for a_ 1-story 200x230-ft. plant Esti- 
cast-steel loot plans to double the size plans prepared by W. Pfaendler, Arch., 618 mated cost, $50,000 pts 
of its plant lith St., for a 1-story factory Estimated 

cost, $10,000. Penn., ,rwtoare a M. Cohen. 117 

N. J., Harrison—The Crucible Steel Co South 3rd St has had plans prepared by 
of America, Pittsburgh, is in the market N. Y¥., New York—(Borough of Brook- L. Festow, Arch., New Cumberland, for a 
for new equipment to be installed in its lvn)—The Decorated Metal Manufacturing 3-story garage Estimated cost, $20,000. 
Harrison plant Co., Degraw and Henry St., has had plans 

prepared by W. Pfaendler, Arch., 618 11th Penn., Harrishurg—Fire recently de- 

N. d., Jersey City—W. Ames & Co 417 St., for an addition to its factory Esti- stroyed the automobile repair shop of An- 
et pe og Ave mm u i “ hs mated cost, $5000 drew Redmond at 3rd and Boyd Sts. Loss, 
and spikes, plans to bui F -story addition $75,000. 
to its plant. Estimated cost, $6000 N. ¥., New York—(Borough of Brooklyn) 

. —The Lewis Constr. Co., 361 Fulton St., _Penn., Johnstown—The Johnstown Trac- 

P NM. de Kearney —(Ar ington P. O.) The has had plans prepared by S. Millman & tion Co. has awarded the contract for a 1- 
Ford Motor Co 1723 Broadway and 17 Son. Arch.. 1780 Pitkin Ave., for a 1-storv story car repair shop hs Estimated cost 
Battery Pl New Yor K receiving bids garage Estimated cost, $65,000 Address $10,000. Noted Sept. 27 
for a 4-story assembling plant G. Plain- §, Seederman. 
tiff and E. C. Sherman, Mer Noted Sept Penn., Morton—The Bowen Anchor Co 
13 , , ; . is in the market for 4 cranes, 2 of 20-ton 

» oroug! f trook- : pes , : 

‘ P : ; N. Y¥., New York —(B rough of Brook capacity with 50-ft. span and 2 stationary 

N. d., New Market The Reade Manu- n)—The Midwood Building Co., 44 Court yard cranes of 15-ton capacity, with fuil 
facturing Co 9 Grat d St Hoboken St is having p ans prepared by Cantor & circle swing The company aiso plans to 
recently incorporated with $300,000 capital Dorfman Arcl 73 Fulton St for a Ze install an open-hearth furnace and will be 
z c as ure n -acre eite of ste 4 rarage e rrecte ) e me : : —ao ’ rer er : 
stock, has purcha ed a 11 acr f ry garage to be _ erected on th south in the market for gteel-making equipment 
land here and will build a plant for the re- side of Atlantic Ave near Albany Ave. Noted Sept. 27 
fining of cobalt nickel and arsenical ore. Estimated cost, $50,000 L. Gold, Pres. iets 


Penn., Philadelphia—The Brown Instru- 


N. J., Newark—Oscar Froehlich, 51 Bruen N. Y., New York—(Borough of Brook- ment Co. has secured a site of land the 
St.. manufacturer of wire, plans to build a lyn)—H. Triebitz, 1734 Pitkin Ave., will south side of its factory, which it plans 
new 1-stor) 10x100-ft plant on South build a 1-story garage Estimated cost, to use for future additions. R. P. Brown, 


Pres. 


l4th St. $20,000. 
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de- 


Re- 


recently 
Stove 


Penn., Philadelphia — Fire 
stroyed the plant of the Central 


pair and Foundry Co., 2318 Washington 
Ave. Loss, $25,000. 


Penn., Philadelphia—J. Picucci, 1333 Reed 
St., plans to build a 1l-story, 20x40-ft. ma- 
chine shop on 15th &t. 


Penn., Philadelphia—A. Schoenhut & Co., 
Adams and Sepviva St., manufacturer of 
toys, has had plans prepared for a 1-story 
addition to its factory to be built on the 
northeast corner of Venango and Amber 
St. Ballinger & Perrott, Arch., 17th and 
Arch St., receiving bids. Noted Aug. 23 


Penn., Philadelphia—The Tioga Steel and 
Iron Co., 51st and Gray Sts., has awarded 
the contract for a gun factory. 


Penn., Pittsburgh—The FEichleay Co. has 
purchased a site of land in Hays Borough 
and plans to build an erecting and fabri- 
cating plant for structural steel. 


Penn., Pittsburgh—The Westinghouse 
Electric and Manufacturing Co., East 
Pittsburgh, has leased a 5-story factory at 
927-31 North Front St., to be used for the 


manufacture of its specialties. 

Penn., Pottstown—The Industrial Foun- 
dry and Machine Co. has had plans pre- 
pared for a new 1-story, 30x30-ft. pattern 
shop. 

Penn., Sellerville— The United States 
Gauge Co., Clymer St., is building a 2- 


story addition to its plant. Estimated cost, 
$15,000. The company also plans to build 
a new 1-story tube and paint shop to cost 
$6000. Noted July 19. 


Penn., Troy—The Troy Engine and Ma- 
chine Co., Railroad Ave., has had plans 
prepared for a new 1-story, 45x45-ft. ad- 
dition to its foundry on Canton St. Noted 
Aug. 9. 


Penn., Williamsport — W. V. Mussinn, 
c/o. T. J. Litzelman, Arch., 129 West 4th 
St.. is receiving bids for a 1-story garage. 
Estimated cost, $20,000. 


Penn., York—Hoffman Bros., pattern 
makers, plans to build an addition to its 
plant. 

Southern States 


Ala., Mobile—The Kelly-Atchison Constr. 
Co., Penn. R.R. Terminal and Taylor St., 
Chicago, Ill., is building a machine shop at 
its local shipbuilding plant. Estimated 
cost, $50,000. Noted Aug. 16 


La., Monroe—The Vicksburg, Shreveport 
& Pacific R.R. plans to build a 7-stall round 
house and machine shop and will install 
electrically driven cranes, locomotive hoist, 
ete. Estimated cost, $100,000. 


Va., Richmond—The Richmond Enet- 
neering Co., 12 South 8th St., manufacturer 
of sheet-metal specialties, has awarded the 
contract for a 2-story plant. Estimated 


cost, $15,000. E. W. Farley, pres. Noted 
Oct. 4. 

W. Va., Huntington—The Tri-State Ga- 
rage and Motor Co., 2042 8rd Ave., plans 


to build a 2-story, 50x90-ft. garage. P. H. 
Marcum, Mer. 


MIDDLE WEST 


Ill., Chicago—Chicago Short Line Rail- 
way Co., 9726-40 Ave has awarded 
the contract for a 1-story brick shop. Esti- 
mated cost, $15,000. 


Il, Chicago—A. Kemper, 3621 Byron 
St., has awarded the contract for a 1-story 
garage. Estimated cost, $20,000. 


IlL, Chicago—The Octogan Drop Forge 
Co., 2430 Lowe Ave., has awarded the con- 
tract for a 1-story machine shop. 


Tl, Chicago—Raymond Bros Tmpact 
Pulverizer Co., 1319 North Branch St., has 
awarded the contract for a 1-story factory 
and 1-story boiler house 


Ill., Harvey—The Buda Manufacturing 
Co., manufacturer of railroad supplies, is 
building a 4-story addition to its plant. C. 
Viles, Pres. 


Ill., Rock Island—The Rock 
Co. is building an addition to 
plant. 


Island Plow 
its tractor 


Ind., Indianapolis—The Stutz Motor Car 
Co., Capitol Ave., plans to build a new 
factory. Estimated cost, $38,000. 


Ind., South Bend—The Werra Aluminum 
Co. has awarded the contract for an addi- 
tion to its pnlant. 


AMERICAN MACHINIST 
MIDDLE WESTERN STATES 


Mich., Detroit—The Double-Detroit Steam 
Motors Co. has purchased a site at 4th and 


Porter St., and plans to establish a fac- 
tory for the manufacture of engines and 
boilers. 

Mich., Port Huron—The Mueller Manu- 
facturing Co., 512 West Cerro Gordo St., 
Decatur, Ill., plans to build an additional 


a brass foundry, rod 
ete Estimated 
Pres. 


factory here, including 
mill, power house, sheds, 
cost, $400,000. A. Mueller, 


Mich., Saginaw—The Saginaw Shipbuild- 





ing Co. has awarded the contract for a 
shipbuilding plant. 

Ohio, Akron—The Akron Mold Machine 
Co. is building a foundry. Estimated cost, 
$150,000. 

Ohio, Akron—The Williams Foundry 
and Machine Co., 62-64 Cherry St., has 


brick and steel 
Noted Aug. 


awarded the contract for a 
shop. Estimated cost, $75,000. 
30. 

Ohio, Bucyrus—The Allen Motor Car Co. 
plans to build an addition to its plant. 


Ohio, Bucyrus—The American Clay Ma- 
chinery Co. plans to build a steel foundry. 


Ohio, Canton—The Canton 
corporated with $100,000 capital stock, is 
building a 60x240-ft. factory for the manu- 
facture of auto rims and other automobile 


Rim Co., in- 


accessories. W. P. Beardsley, Pres. Noted 
May 17. 

Ohio, Cincinnati—Breese Bros., 1606 
Reading Rd., manufacturer of roofing and 
sheet-metal goods, is receiving bids for a 
14-story shop and office building. Esti- 
mated cost, $8000. F Cordes, 1403 
Union Trust Bldg., Arch. 

Ohio, Cleveland— The Auto-Rest Co 


Fairmount and Cedar St., has awarded the 


contract for a 3-story garage and repair 
shop. 

Ohio, Cleveland—-The Champion Rivet 
Co., 4900 East 116th St., has awarded the 


contract for an addition to its plant. Esti- 


mated cost, $3000. 


Ohio, Cleveland—The Euclid Square Ga- 
rage Co., East 13th St., has awarded the 
contract for a 3-story garage. Estimated 


cost, $115,000. Noted May 3. 

Ohio, Cleveland—tThe Interstate Foundry 
Co., East 61st St. and Erie R.R., has 
awarded the contract for a 1-story addition 
to its plant. Noted May 24 


Ohio, Cleveland—vThe 
matic Machine Co., 12416 Euclid Ave., has 
awarded the contract for a machine shop 
to be built at 2562 East 93rd St. Esti- 
mated cost, $7000. 


Perfection Auto- 


Ohio, Cleveland—The Reliance Electrical 
Engineering Co., 1938 Ivanhoe Rd., has 
awarded the contract for an addition to its 
factory. Estimated cost, $2500. 


Ohio, Cleveland—F. FE. Riley, 8713 Cedar 
Ave., has awarded the contract for a brick 
garage. Estimated cost, $20,000 


Ohio, Cleveland—The Rubay Co 1318 
West 78th St., manufacturer of auto bod- 
ies, has awarded the contract for an addi- 
tion to its plant 


Ohio, Cleveland—tThe Silvernail Welding 
Co., 5608 Hough Ave., has awarded the 
contract for a l1-story factory. Estimated 
cost, $4000. 

Ohio, Cleveland—The W. W. Sly Manu- 
facturing Co., 4700 Train Ave., manufac- 
turer of foundry appliances, etc., will soon 
receive bids for an addition to its plant 
Estimated cost, $10,000 Poe Engineering 
Co., Rockefeller Bldg., Engr 

Ohio, Cleveland—F J Svoboda 3308 
East 55th St., has awarded the contract for 
a 2-story garage and shop Estimated cost, 
$20,000. 

Ohio, Cleveland—J. A. Wigmore & Co., 
1330 Williamson tlidg., has awarded the 
contract for a 2-story, sales and service 
station and garage Estimated cost, $125,- 
000. J. Wigmore, Pres 


McIntyre Manufac- 
farm tractors, 


Ohio, Columbus—The 
turing Co., manufacturer of 
plans to build an addition to its plant 


Ohio, Dayton—The Miami Tool and Die 
Co., Pryor Blidg., recently incorporated 
with a capital stock of $35,000, plans to 
build a large plant G. E. Keller, Milton 
Stern and Arthur Fileen, are the incorpora- 
tors. 


80c 
Ohio, Lima—W. ©. Allen and E. Liben- 
thal have organized a company to be known 
as the National Security Co., with a capital 


stock of $100,000, and plan to build a plant 


here for the manufacture of automobile 
trucks. 

Ohio, Lorain Pickands Mather & 
Co., Western Reserve Bldg.. and the M 
A. Hanna Co., Leader Bldg., both of Cleve- 
land, have taken over the holdings of the 
Cromwell Steel Co. and plan to build an 
addition to same 

Ohio, Mansfield—The Mansfield Pattern 
Works Plans to build a new 2-story plant 
W. J. Neidhart, Proprietor 

Wis., Milwaukee—The C. H. & E. Manu- 
facturing Co., manufacturer of gas and oil 


engines and 
awarded the 
be erected at 


F. F. Hase, 


Ohio, Mt. Vernon—The Mt. Vernon Foun- 
dry and Engineering Co., recently incorpor 
ated with a capital stock of $100,000, plan 
to erect a plant here The incorporators 
are J. Sexton, G. L. Mooney and R. C 
Evick, of Columbus 


Ohio, Springfield—The Kelly Springfield 
Motor Truck Co. has awarded the contract 
for a 2-story addition to its factory Ks- 
timated cost, $30,000 A. Gardner, Gen 
Mer. 


Ohio, Toledo—The 


contractors 
contract for a 
Clinton 
secy.-treas 


equipment, ha 
2-story shop to 
and Mineral St 


American Magneto Co 


of Monroe, Mich., plans to build a factory 
here. 
Ohio, Toledo—The Toledo Machine and 


Tool Co., c/o. C. W. Greening, 1736 Dorr 


St., is having plans prepared by Langdon 
& Hohly, Arch., 1331 Nicholas Bldg., for a 


machine shop and foundry to be erécted on 
Dorr St Estimated cost, $150,000. 


Ohio, Urbana—-The American Tool Manu- 
facturing Co. has awarded the contract for 
a 1-story factory and office building. Esti- 
mated cost, $15,000. 


Wis., Milwaukee—The Northwestern Mal- 


leable Iron Co., Park Ave., has had plans 
prepared for a 1-story addition to its fac- 
tory. Estimated cost, $15,000 H. L. Siv- 


yer, Pres H 
receiving bids. 


Wis., Milwankee 
feger, 38th St. and 
plans prepared for a 
machine shop Estimated 
Kirchhoff & Rose. Arch., 
receiving bids 


Esser, Arch., 


Camp Bldgz., 


Pawling & Harnisch- 
National Ave., has had 
l-story addition to its 
cost, $20,000 


Majestic Bldg 


WEST OF THE 

Colo., Pierce—Aday & Crowe, 1900 15th 

St., Denver, will build a 2-story beam mill 
in Pierce. Estimated cost, $4000. 


Iowa, Clinton—The Star Boiler Works, 
c/o. S. E. Cullen, has awarded the contract 
for an addition to its factory. 


MISSISSIPPI 


: Moines—F.. M. Hubbell Son & 
Co., Hubbell Bidg., has awarded the con- 
tract for a 3-story garage. Estimated cost 
$75,000 Noted Sept. 20. 


Iowa, Des 


Minn., Albert Lea—The Motor Inn, c/o 
P. Knutson, has awarded the contract for 
2-story addition to its plant. Estimated 
cost, $25,000 Noted May 31 

Minn., Minneapolis -— Chadbourne Bros 
825 Palace Bldg., has had plans prepared 
by McElroy & Kinport, Arch., 416 Essex 
Bldg., for a 2-story garage to be built 
on Nicollet Ave. between 13th and Grant 
St. Estimated cost, $40,000 

Minn., Minneapolis—H. S. and W. P 
Christian, 4101 Sheridan Ave., plans to 
erect a 50x146-ft brick and _ reinforced- 
concrete garage at 1417 Hennepin Ave. Es- 
timated cost, $55,000 Hewitt & Brown, 
716 4th Ave., S., Arch 

Minn., Minneapolis—The Electric Machin- 
ery Co., 14th Ave and East Tyler St 


plans to build an addition to its plant 


Minn., Minneapolis—The Minneapolis 
Steel and Machinery Co 29th St and 
Minnehaha Pkway., is having plans pre- 


pared for an addition to its plant 


Mo., St. Louis—The Schlueter Manufac- 
turing Co., 4616 North Broadway, is having 
plans prepared by C. F. May, Arch $08 
Merchants’ Laclede Bldg., for a 2-story gal- 
vanizing — - and warehouse to be erected 
on Bulwer St., between Grand and John 


Ave. 
Neb., Lincoln—FE. G. Bohannon, Bohannon 


Blk., will build a 2-story machine shop at 
300 South 9th St. Estimated cost, $12,000 
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Sand-blasting castings, forgings, etc., thoroughly removes all sand, 
scale and other foreign matter so that they machine with maximum speed 
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Paint, in fact any material, applied to ind-blasted® survace, hold 
a clinched nail 
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MACHINE TOOLS 
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Hk TERM “machine tools” as applied to our various lines 
means more than just machinery. It stands for the highest 
h type of machine. It is backed 


i 


possible de velopment of Cal 


by a manufacturing and engineering service of broad experience. 
Under the supervision of experts our various lines are being con- 
stantly improved, insuring all the most advanced ideas in design 
and construction. 

We are by far the largest manufacturers of machine tools in 
the world, and are in a particularly favorable position to furnish 
complete machine tool equipment for a general machine shop, 
railroad shop, shipyard or arsenal. | 
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Belt-Driven 


Planers 


Planers are furnished 


ith two belt and tour 
belt drives and motor drive 
through belts 

Planers also furnished 


vith reversing motor drive 


Built to plane any prac 
tical length, these planers 
are of heavy construction 
throughout and _ provided 
vith ample power and ri 
gidity to work high speed 
tools up to their capacity 





54-in. Planer with Two-Belt Drive. 


Electric Travelling Cranes - Steam Hammers 
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Mr. J. M. FITZGERALD 


IVEN, a youth born in Pennsylvania, April 26, 
J 1877, educated in the public schools and the 
Philadelphia School of Technology, we find, a 


man who “‘arrived’’ in mining and railroading before 
he was thirty-five—Mr. J. M. Fitzgerald. 


At nineteen Mr. Fitzgerald was purchasing agent 
and general storekeeper for the Columbus, Sandusky 
& Hocking Valley R.R. The road was in a receiver's 
hands, no records were being kept of supplies given out 
or returned. The new storekeeper got each employee 
interested in saving, each man was held accountable 
for supplies received, articles were repaired instead of 
being thrown away. scrapped material was sold 


From the engineering and maintenance depart 
ments of the Choctaw, Oklahoma & Gulf R.R., Mr 
Fitzgerald was made assistant to the general manager 
of the Virginia and Southwestern R.R. His immed 
diate job was to get sufficient cooperation from the 


Bos 0 AE = 


We 5 wae ES ee sastet See 


force to rebuild, reorganize, and put on a paying basis, 
two hundred miles in fifteen months. He did 1t. 


After being assistant to the vice president of the 
Virginia Iron, Coal and Coke Co., vice president of 
the Pittsburg Terminal R.R. & Coal Co., president of 
the Davis Coal & Coke Co., and vice president of the 
Western Maryland Railway, Mr. Fitzgerald found 
himself at the head of the Western Maryland Rail- 


way—and the youngest railroad president in the 
United States. 
Mr. Fitzgerald is a member of the American Iron 


and Steel Institute, Iron and Steel Institute of Great 
Britain, Engineers Society of Western Pennsylvania, 
\merican Institute of Mining Engineers. 


He is now president of the Davis Machine Tool 
Company, Inc., and you may have guessed that his 


hobby 1 BUSINESS. 
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LANE PPRODUCTION 


ae 


Byl. William Chubb 





work 


SYNOPSIS —A large proportion of the 


on British airplanes is performed by women. 
That their work has been satisfactory is proved 
by the the this 


work doubled beginning of 


fact that number of women on 


has been since the 


this year. 





T is no secret that all belligerents in the world war 

are engaged as actively as circumstances permit in 

the production of flying machines of the heavier 
than air type. Great Britain herself has than 
one thousand factories employed one way or another on 
this work and, according to the figures given recently by 
Dr. Addision while still minister of munitions, the out- 
put at the end of the current year in Great Britain 
alone will be more than six times what it the 
middle of 1916. In about the first five months of the 
year the number of workpeople employed in British air- 
per cent., the increase 
it was stated that the 


7.7 
»/ 


more 


was in 


plane factories increased by 25 
being largely woman labor, for 
percentage of female labor has risen from 19 to: 


THE SCHOOLS FOR WOMEN 

Great Britain has schools in which women are trained, 
and with the work simplified by subdivision of opera- 
tions, there is no limit except physical strength to their 
employment. As _ recent have the 
work of the women ranges over the whole of aircraft, 
from the production of cylinders and machined parts 
for Clerget, Hispano Suiza, Le Rhone, Gnome and other 
engines to the metal and wood parts and the assembling 
Except possibly 


exhibitions shown, 


and testing of the planes themselves. 
as regards machining and plain assembling operations, 
the time required to perform operations cannot readily 
be stated, but the series of illustrations here offered 
will give a fairly good idea of the work of women directly) 
on aircraft construction. Special mention may perhaps 
be made of the use by women of the carpenters’ jack 
plane for planing up struts, the truing up of tie-rods on 
planes and the finish-shaping of propellers. The illus- 
trations are from photographs taken in factories in va- 
rious districts of England and were courteously provided 
by the labor-supply department of the Ministry of 
Munitions. 


* a 





. 


4 
— 


& ; 


Women in England now do all classes of rib work for 
In the headpiece they are 
men in this 

Ribs are built in jigs. 


make of airplane. 
shown engaged—with a 
working in a rib-making shop. 
Women frequently operate machines in the woodworking 
machine shop for grooving the outer members of built- 
up ribs. They act as assistants in assembling planes, 
ailerons, fins and rudders, sometimes with no more than 


every 


few instance 


male supervision. In Fig. 2 is shown an assemt ling 
shop, the women being engaged on elevators and aile- 
rons. They glue together the mahogany laminations 
for nacelles and construct all kinds of three-ply wood 
fittings, etc., such as ammunition racks, camera boxes 
and so on for the use of the pilot. They bind the main 
planes, Fig. 3, string-sew planes, Fig. 4, and in assemb- 
ling planes and ribs, place all the metal fittings, as- 
semble the tie-rods, etc. Here the woman’s keen sense 
of touch is invaluable, as the work has to pass a rigid 
official inspection. 

Such 
planes, Fig. 
and any metal fittings that are added after the covering 
They paint the 
illustration, and 


the covering and varnishing of 


5, are of course always done by women, 


processes as 


is complete are also put on by women. 
identification disks, as shown in the 
in fact undertake all work on fabrics, as may be seen 
in the general view of an aircraft fabric workroom in 
Fig. 6. Women the fabrics together, operating 
double-needle sewing machines; they stretch canvas over 


sew 


the planes, tack it into position, edge-sew, string-sew 
through the body of the plane, etc. Further, 
undertake general inspection both for the firm of manu- 
Thus, Fig. 7 


women 


facturers and also for the Government. 
shows women engaged in plane inspection, and in Fig. 
shown acting as “mates” (assistants) 


8 women are 


to joiners in building up floats for the sea planes. 

TIME FOR VARIOUS JOBS 
exhibition of women’s work 
with male 


occasion of an 
the time 
in each case for assembling only was given by the manu- 
facturers concerned. The figures included tail plane, 
inner rib, 30 min.; intermediate rib, 15 min.; inner 
rib, center web, 20 min.; outer end rib, 50 min.; fuselage 
rear-body strut tie, 1 hour; main-plane inner wing, tip 
hour; wing flap, tip rib, 55 min.; inner rib, cen- 


On the 


in Leeds necessary supervision 


rib, 
ter web, 10 min.: assemble inner rib, 55 min.: elevator, 
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708 AMERICAN 
center web, 15 min.; intermediate rib, 45 min.; and in- 
ner rib, 20 min. 

In Fig. 9 will be seen a woman engaged in drilling 
the hole in the hub of a propeller. Women operate thick- 
nessing and planing machines, either rough-thickness- 
ing boards for hand finishing or thicknessing and plan- 
ing boards ready for block gluing for pro- 
pellers. They set out from templets or draw- 
ings the pencil lines for band-sawing, and 
they also do the band-sawing itself. They 
operate the halving machines for four-bladed 
They bore and drill the hubs 
They undertake all the 

They wood- 


propellers. 
of glued-up blocks. 
doweling operate 
shaping machinery after it is set up by men, 
and they rough and finish with the spoke- 
sandpapering 


necessary. 


shave between guide grooves, 
and finishing, and when necessary sharpen 
the spokeshaves on oilstones. All operations 
in French polishing and painting are under- 
taken under male supervision. They do such 
work tipping, Further, they com- 


plete all operations of fabric wrapping; they 


etc. 


as 


solder edge-seams after brass sleeve tips wan 
have been fitted by skilled men; they insert 

rivets and screws, spot-solder the heads, rasp and 
rub down with emery blocks and final-finish with 


Transfers of the name of the 
are also added by women. 


emery cloth and polish. 
maker, etc., 

No detail reference is made here to the machining 
operations undertaken by women. They do much of the 
minor fitting and also of laying out, girls being trained 
for bench fitting of airplane parts both at special cen- 
ters and at the factories themselves, where they pass 
\wo or three weeks before being sent into the shops. 
Chey machine fittings in turret lathes, automatic screw 





J 
f 


FIG. 1° wi 


MEN WELDING AIRCRAFT PARTS 


machines and also in engine lathes, in some instances 
setting up for themselves. They lay out, as shown in 
Fig. 10, as locking clips for exhaust nuts 
using surface gages and all the ordinary machinists’ 
small tools About in six to 
be the usual proportion of women who without much 
training can read ordinary drawings for this purpose. 

In Fig. 11 women are shown engaged at the bench, 
making control brackets, etc., and in Fig. 12 they are 
seen adjusting packing blocks and form-filing, bending, 


such details 


and methods. one seems 
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gaging by micrometer, etc., for control cable clips. In 
Fig. 13 women are shown fixing elastic shock absorb- 


ers on tail skids; in fact, all partial assemblies of rear 
skids are completed by women. In the course of their 


fitting work they thread the ends of tie-rods and as- 
semble the fork ends, putting on the thread by machine 





17 WELDING EXHAUST MANIFOLDS FOR ENGINES 


or by hand with stocks and dies. They also swage wires 
in rolling machines for airplane construction, operate 
presses, both hand and power, etc. 

Much coppersmithing, tinsmithing and similar work 
is undertaken by them. They braze nipples and cocks 
into pipes. They test pressure gages and tanks; they 
draw copper tubing; they cut sheet metal with shears, 
and they do every kind of welding for aircraft, in many 
cases without male help, while in some instances only 
one man is retained for the heavier work. Oxyacetylene 
welding, including aluminum and electric welding, is of 
course undertaken, and Figs. 14 to 17 give a series of 
In Fig. 
14, for example, they are shown welding metal sockets; 


views of women engaged in this kind of work. 
in Figs. 15 and 16 oxyacetylene welding is being done 
on other parts, and finally Fig. 17 shows women weld- 
ing About 
three weeks of training is needed for such work as oxy- 


exhaust manifolds for airplane engines. 
acetylene welding the pipes used on silencers. 

The operations undertaken on metal parts of aircraft 
thus include laying out, filing, drilling, welding, braz- 
ing, tinning, blanking, bending, riveting, threading, tap- 
ping, turning, fitting bolts and nuts, assembling, sand- 
blasting, painting and enameling. 


Thin, Loose Collar Parts a Shaft 
By HERBERT S. DAVIS 


We 


tor 


use a Root positive blast blower to supply air 
In overhauling the blower a thin 
steel collar was placed on the shaft of one of the blades 
to take up the side play, but it not or 
made a tight fit on the shaft. 

As the blower is somewhat noisy, it is in the cellar, 
where it is least heard and seen, but is oiled regularly. 
The ashes and dust in the cellar are naturally attracted 
to the blower, and the consequence was that the thin 
steel collar, along with the ashes and oil, gradually 
cut the shaft off about the same as steel blades, sand 
and water cut stone into slabs. 


our furnaces. 


was fastened 
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A Study of Velocity Diagrams for Shapers 
and Slotters—I 


By A. LEWIS JENKINS 


Assistant Professor of Mechanica! 





SYNOPSIS —An analysis of particular appli- 
cations and modifications of the “four-bar chain” 
mechanism. What is stated not only applies to 
shaper and slotter crank motions, but is useful 
also to machine designers who have occasion to 
use modifications ef this common quick-return 
motion. 





UICK-RETURN mechanisms are used on shapers 

and slotters to increase the speed of the ram 

during the return stroke and thereby decrease 
the time required per each cutting stroke. The speed 
of a ram driven by a quick-return link motion is not 
constant throughout either stroke, as in the case of a 
planer table. It is obvious that the velocity of the ram 
is zero at the ends of the strokes and cannot be made to 
attain a velocity of 20 to 60 ft. per min. within a travel 
of a fraction of an inch without requiring a large force 
to produce the necessary acceleration, but it should ac- 
quire a suitable cutting speed at a short distance from 
the beginning of the cutting stroke and maintain this 
speed until the end of the stroke is almost reached. 

Many shaper and slotter mechanisms do not give even 
approximately constant speed throughout an appreciable 
portion of the stroke, whereas others satisfy the prac- 
tical requirements for the velocity of the ram or cut- 
ting speed throughout the stroke about as accurately as 
such requirements may be specified. Some consider it 
desirable to have the tool running at full speed when 
it enters and when it leaves the cut, and others prefer 
the tool to enter and leave the cut at a slower speed than 
is attained at the middle of the stroke. 

The rate of change of velocity, or acceleration, at 
different points in the stroke not only affects the action 
of the tool on the work, but produces inertia forces 
throughout the mechanism which may be greater than 
the forces caused by the pressure of the chip on the 
tool. 

FORCES ON GEARS AND BEARINGS 

The analyses of some shaper mechanisms show that 
pressure on the gears and bearings due to the force re- 
quired to produce the necessary acceleration at the be- 
ginning of the return stroke is greater than the forces 
resulting from the pressure of an average chip against 
the tool during the cutting stroke. 

The number of strokes per minute may be easily de- 
termined for a given revolutions per minute of the driv- 
ing pulley for a shaper or slotter mechanism in much 
the same way as the spindle speeds of a lathe or other 
machine tool are determined; but only a velocity dia- 
gram will show the variations in velocity throughout 
the stroke. A velocity diagram is a curve, the ordi- 
nates of which represent the velocity of the ram or the 
cool. The abscissas may represent equal distance or 
spaces passed through bv the ram, in which case the 
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of Cincinnati 


diagram is known as having an “equal displacement 
base’; or the equally spaced abscissas may represent 
equal intervals of time, in which case the diagram is 
said to have an “equal time base.”’ The ovoidal curve, 
which will appear in Fig. 10, is the velocity diagram 
on a displacement base for that mechanism. The ab- 
scissas are measured along the center line or path of the 
point R and represent the actual positions of the ram. 
The velocity of the ram, or point R, may be found for 
any position of the ram by drawing a vertical line 
through R and measuring the ordinates of the curves 
for this point. The curve below the center line is for 
the return stroke. The ordinate GR represents the ve- 
locity of the point R in the position shown. Such 
curves may be drawn for any shaper or slotter mech- 
anism, and it is the purpose of this discussion to explain 
the methods of procedure. 

A velocity diagram may be used in drawing an ac 
celeration diagram from which a force diagram may 
be drawn for a given speed and cut that will show the 
total force required to produce the acceleration and also 
drive the tool at any point in the cutting stroke—and 
also the force required to produce the necessary accel- 
eration at any point in the return stroke. There are 
several methods used in laying out velocity diagrams 
for quick-return mechanisms. For drawing a complete 
velocity diagram the method based on the principle of 
“instantaneous centers” is probably the best to use. If 
it is desired to find the velocity for only a few posi 
tions, the “velocity-ratio diagram” is the most conveni- 
ent to use. 


SPECIAL MODIFICATIONS OF THE FOUR-BAR CHAIN FOR 


SHAPER MECHANISMS 


Any mechanism consists of one or a combination of 
two or more modifications of the four-bar chain, and 
those used in the construction of shaper and slotter 
mechanisms are herewith described. 

The simple mechanism consisting of four links with 
P. P. fixed, as shown in Fig. 1, is generally used as an 
example of an elementary mechanism. The link AP 
turns about P,; BP, turns about P,, and the coupler AB 
may be considered as a means of merely keeping A and 
B the same distance apart for all positions of A or B. 

It is seen in Fig. 2 that if the link P,B were made t 
extend around A and provided with a circular slot hav- 
ing its center at B, and radius equal to BA, the points B 
and A would always be the same distance apart and the 
kinematical relations, such as the ratio of the angular 
velocities of AP, and BP, about P, and P., would be the 
same as in Fig. 1. 

Fig. 3 shows that if a straight instead of a curved 
slot were used in Fig. 2 the effect on the motion would 
be equivalent to making the link AB infinite in length, 
as far as the ratio of the angular velocities of AP, and 
BP. is concerned. The slot may be in any position with 
respect to P., and in the case of the slotted bar used 
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in shaper mechanisms the center line of the slot usually 
passes through P,, as in Fig. 4. Hence, the mechanism 
hown in Fig. 4 is a special modification of Fig. 1, in 
which the slider has been substituted for a coupler of 
infinite length. 

The in 
modification of the four-bar chain shown in Fig. 1, in 
which a slider has been substituted for the link P_B, Fiz. 
1. Since the path of the point B, Fig. 5, is a straight 
line, the point P,, B be at 
infinity. Although it is impossible to construct P,B 


mechanism shown Fig. 5 is also a special 


around which rotates, must 
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coincide with the center of the the 


crank PA. 
In Fig. 7 both P, and P, are at infinity. 
seen from the sketch that the cylinder 


would pin A on 
It is easily 
or pin at B mov- 
ing between the guides gives the same motion or has 
the same effect as a slider or crosshead like that shown 
at A. 


anism 


These devices may be interchanged on any mech- 
without in any way modifying its kinematical 
relations. 

In Fig. 8 the introduction of the slider B is equiva 


lent to having P, at infinity, as in Fig. 5. The curved 
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equal to infinity, the same motion of the links AB and 
P A with respect to the fixed link PP. is obtained by the 
substitution of the slider. Hence, so far as the motions 
of the parts are concerned, the slider-crank or crank and 

ynnecting-rod mechanism is merely a special case of 
the four-bar chain shown in Fig. 1, in which the length 
‘f one of the links, P.B, is made equal to infinity. 

In Fig. 6 the influence of the straight slot in which 
the pin A both rolls and slides is equivalent to making 
AB equal to infinity. The slider, being constrained to 
nove between the straight guides, is equivalent to mak- 
ing P.B equal to infinity. Hence, this mechanism is a 
modification of the one shown in Fig. 1, in which both 
P. and B are at infinity. Each point in the slotted bar 


shown in Fig. 6, has the same motions as a point that 


slot, Fig. 8, having its center at A and radius equal to 
iP. maintains a constant distance between the points A 
and P 
lies on the circle described around P. as a center with a 
radius equal to PA. 
shown in Fig. 5. 


at all times. For any position of B the point A 
This is very similar to the mech- 
anism 

In Fig. 9 the slot is straight, and if produced, its 
center line would pass through the point B in the slider. 
In this case both P, and A are at infinity. 

Shaper mechanisms consist of a combination of two 
or more modifications of the four-bar chain. The first 
of these may be the modification shown in Fig. 4, in 
which the crank P.A is connected to the bull wheel and 
causes the slotted bar to oscillate about the center P,, 
P AP. in Fig. 10; 


as 


and the second modification may 
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be the one shown in Fig. 5, in which the slotted bar 
P.Q, in Fig. 10, becomes the crank P,A; the ram of the 
shaper takes the place of the slider, and the connecting 
rod is QR, Fig. 10 instead of AB, Fig. 5. 

The motion of the slotted bar may be transmitted to 
the ram by substituting the ram of the shaper or slotter 
for the slider B, and the slotted bar for P,A in Fig. 5; 
P.A in Fig. 6; AB in Fig. 7 and the slotted bar in Fig. 
9. It is also seen that two sliders or two cylinders or 
any combination of the two may be used as in Fig. 7. 
Hence, the pin Q, used in Fig. 24, effects the same mo- 
tion as the vertically sliding block shown in Fig. 22 
In Fig. 16 a large pin fastened to the slotted bar and 
moving in the slot would have the same effect as the 
crosshead C 

Although these nine mechanisms are quite different 
in appearance, application and results, they are funda- 
mentally the same; and any general geometrical rela- 
tion that is applicable to Fig. 1 is also true for the other 
eight. 

INSTANTANEOUS-CENTER METHOD 


The principle of instantaneous, or virtual, centers 
may be used in proving the two theorems used in find- 
ing the velocity of the ram of a shaper or slotter. The 
proof of these theorems may be found in most any text- 
book on mechanism, but their special applications to 
crank and slotted bar and the modifications of the slider- 
crank mechanisms as used on shapers and slotters are 
not always pointed out. 

In Fig. 1 the link AB rotates instantaneously about 
the point O, which is called the instantaneous center, 
and hence, 

Linear velocity of A Va OA P\A 

Linear velocity of B Vb OB PN 
where P.N is drawn parallel to P,BO; Va equals linear 
velocity of A about P,, and Vb equals linear velocity of 
B about P,. The theorem for the ratio of the linear 
velocities of A and B is to the effect that if P.A repre- 
sents the linear velocity of A about P,, then P.N drawn 
parallel to P.B represents to the same scale the linear 
velocity of B about P.. In Figs. 3 and 4, B is at in- 
finity; P,N is parallel to AB or perpendicular to the 

P\A 


Va 
Hence, Vb = 0. 


slot and equal to infinity. 

In Fig. 5, where P,B = ©, the line P.N is drawn per- 
pendicular to the slot, or perpendicular to the motion 
of B. 

Although the point B in Fig. 6 is at infinity, every 
point in the slotted bar has the same motion as B; and 
if the slotted bar is the ram of a shaper and the PA 

; : Va PA 
the oscillating bar or pendulum, then Vb PN 
In Fig. 7 the points P,, P, and N are at infinity, and 


> r 


N.. . . 
the ratio . 4 38 indeterminate; but the value of 
V OA 
+ OR and may be found. 


The ratio of the linear velocities of A and B in Fig. 8 
is obtained in the same way as for Fig. 5. In Fig. 9, 
. . Va x 1 
P,and A are at infinity and the ratio ;, —— == 08 

’ Vb PN 0 

The second theorem concerns the ratio of the angular 
velocities of P.A and P.B and may be stated as follows: 
“The angular velocity ratio in link work is inversely 
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proportional to the segments into which the coupler 
divides the line of centers.” In Fig. 1 the coupler A/ 
is produced to cut the line of centers at K and divide 
the line of centers, externally, into the segments PA 
and P.K. This theorem means that 


Wa angular . locity of A about P PK 
Wh angular velocity of B about P P\K 
In Figs. 2, 3 and 4 the line AK, or imaginary center 


line of the coupler is perpendicular to the slot. Hence, 

in Fig. 4 the point K is found by drawing a line through 
Wa P.K 

A perpendicular to the slot, and 7 PK 


. 


Pattern Dimensions and Lumber Sizes 


sy M. E. DUGGAN 


Three castings were wanted. For the production of 
these castings a pattern was required. 
Notice the dimensions A and B in the illustration. 
Rough lumber dimensions carried in stock for pattern- 
makers’ uses are 1, 1{|, 13, 2 in. Stock above 
2 in. is seldom kept on hand in pattern shops. Two- 
inch rough stock, 
1{ in. or less. 
Let us assume, for example, that the whole plate B 


is to be made to the dimensions called for on the draw- 


and up. 


after surfacing two sides, measures 





PATTERN DIMENSIONS AND LUMBER SIZES 


ing. For the 2-in. dimension, boards must be glued 
together; 2-in. board surfaced two sides cannot be pro- 
duced from a 2-in. rough plank. 

Making this plate out of two thicknesses of lumber 
it makes no difference whether it is nailed or glued 
or slapped together—the preparation calls for extra 
material, labor and time that could be eliminated if the 
thickness dimension was slightly under 2 in. If the 
plate could be out of 2-in. rough the 
change would in no way affect the strength or the pur 
pose of the casting and would be a big help to the 
natternmaker. 

The use of stock lumber can be applied to the rib 
A, however, in a different way. No gluing of stock 
is necessary. The l-in. rib can be made out of the 


made boards, 


1|- or 1i-in. boards, but why convert a }- or a }-in. 
thickness of good, bone-dry and expensive pattern lum- 
ber into shavings when a [-in. rib made from a 1-in 
rough plank would be just as satisfactory? In fact, 
a j-in. rib, in a great many instances, would be strone 
enough for the purpose for which the casting is wanted 

The draftsmen in a large shop where I was employed 
The note 


following a dimension, appeared on a great 


kept themselves posted on the lumber stock. 
“minus,” 
many drawings, meaning, “dress the plank to that dimen- 
other words, for 2-in. 
If draftsmen would 


sion as near as possible.” In 
minus, a 2-in. plank would be used. 
put this plan into practice, they 
the work 


would greatlv assist 


patternmaker in his 
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From Jack to Bill—Breaking up a Spy 
Plot and Other Things 





to know that all the 


Jack-and-Bills is a 


Readers may be amused 


a) } ’ ] 
damfoolishness in these 


] 


transcript of actua occurrences. some years 


ago I was running an inspection job, which in- 
cluded 


required in the shop. 


furnishing all the mathematical lore 


“Jack” ran the “sawmill,” 


stock, and came to me every week 
had 
might 


cutting up steel 
to have the 
multiplied by 17 e., 


number of hours he worke d 
that the 
heat him out of any part of his 


He filled the heart of the 


and holy joy by 


s} op not 
“sallery.” 
with 


desire to be 


“Su pe r pure 
announcing his 
considered in the line of promotion to my job. 
The superintendent set forth the necessary quali- 
they are 
following, and was delighted by “ Jack's” 
that he might be, 
but “‘the 


old h Win 


fications about as enumerated in. the 
reply 
perhaps, obliged to study up the 
rest of it didn’t jar him none.” 
“There is a land of 


which, to my mind, ap- 


“trig,” 

The 
delight,” 
plies well to the 
has the kind of eyes to behold the 
features of life therein. T he 


bomb incide nt happe ned in a Ne iw England City, 


Says pure 
a desc iption 
shop, if one 


ave rage machine 


prope? amus- 
ing “limbe rga”’ 


a few days ago, almost exactly as narrated. 


The Author. 





Deer Bill—Ive bin thinkin abowt beein a inspektur 
thay gits good salleris and dont hav no hevvy wurk. 
abowt me lurnin to bee one Bill, 
hav to taik no baths like wat the 
mecanniks does in that shop in Misshergun you no 
ware a man tels me thay has sqirls to pik up dropd 
nuts do you bleev it Bill. Showr baths and 
dont look good to me but 5$ dolers a day does so wat 


Wat wood you advize 


thay dont showr 


sqirls 


wood you doo. 

I ast the hed inspektur hear he gits sevn and a 
a day & he tels me all I nead is yeers of experuns in 
the traid and Ive had that and to bee abetr wurkman 
than enny one els in the plaice & that dont scair me 
none and to no evry dimenshun and evry alouans on 
evry bluprnt and moar triggernometri than wat old 
Mr. Trig dun wen he gut it up & then the foremen 
are on your bak all the time for junkin so mutch wurk 
& the guvmunt inspekturs for nut junkin moar. Thairs 
anuther kine of inspektur he sez wat dont hav to no 
nuthin but just tri parts in gaijes all day but that 
kine dont git no good pay so I dont no but wat Ile go 
to Misshergun & run the resk of the baths. 

Woodent you Bill to see me warein a 
Carrneggy heero med! not coper-lookin like that wat 
you win at the plumers yunions piknik for beetin in 
the py eetin raice but reel goald. 

Ile tel you abowt it Bili wen I was cumin hoam from 
wurk I see boys chaisin a duch lookin guy and thay 
yeld that he sed hok der Keysur but thats no sents 
for no hokshop wood look at a Keysur no not if he was 
eevn a booldogg. Then thay yvels hes gut a bum. Furst 
I thort thay sed bun for he lookd thataway but thay 
ment the kine of bum wat blose peep! all to bitts & 


feal pleesd 
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I seen he had it rapd in payper. Soa kid tripd him and 
I kikd his hed no the kids Bill but the 
duchys and a copp caim and pinchd him and a reepoarter 
gink tels me Ime a heero & Carneggy shoold giv me a 
goald med! for savein my country from distruecshn and 
I toald him if he payper to Ime a 
skild mecannik & he prommisd too. 

So Ile send you the payper and by a lot of em for 
to send my uther frends. JACK. 

PS—Bill I aint sendin no payper for that reepoarter 
gink was a feend in hueman form and the payper tels 
that the bum was a bundle of limberga the duchy wat 
was reely a Jermun was taikin hoam and pretzuls and 


| 
| 
| 


not you no 


roat in his say 




















Hook de ay Keys UT — _| 





the reepoarter geezr sez I kikd a man wat was down 
& clamed I ort to hav a heero med! for my currij and he 
cant rite inglish & I foren spi for he 
cawld me a mechanic witch looks to me like it was foren 
tawk for mecannik wat do you think Bill had nt I ort 
to tel the pleece abowt that reepoarter or woodent it do 


bleev hes a 


enny good. 


Cutting Large Radii on a Lathe 


By H. L. TURNER 

The method described for cutting a large radius on 
a miller, page 577, Vol. 46, reminds me of one I used 
for cutting large radii on a lathe. 

To machine a number of pipe flanges so that they 
would fit with reasonable closeness around the outside 
of some steel tanks about 5 ft. in diameter, a cutting 
teol was mounted on the faceplate, as shown at A in 
the illustration, and the flanges were held by screwing 














LARGE RADII 


LATHE RIG 


FOR 


them onto the piece B, made for the purpose and held 
in the toolpost. The amount the compound rest was 
turned to give the correct radius was found by trial. 

The axis of the work should be at the same height 
as the lathe centers and in a plane parallel to the 
travel of the cross-slide. The work was fed past the 
cutting tool by hand, by means of the compound rest 
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SYNOPSIS —/ngenious steam and water cur- 
tains to prevent the heat issuing from the mouths 


Tool 


admirable design and a home-made forging ma- 


of oil-fired forges are described. racks of 


chine or bender are also shown. 





T IS seldom one has the privilege of visiting a better- 
organized or more neatly conducted forge shop than 
that in the Southern Pacific repair plant at Sparks, 
Nev. The clean, exhilarating atmosphere and the clear 
sunlight peculiar to this section of the West are natu- 
rally important factors in the satisfactory operation 
of an industrial plant. These features, coupled with 
the personal characteristics of executives and workmen, 
have made possible at Sparks the maintenance of a 





FORGE FITTED WITH COOLING 
STEAM JETS 


STATIONARY 


blacksmith department along lines that might well be 
followed in many larger establishments doing a man- 
facturing business. 

The variety of work handled in this shop and the 
methods of accomplishing results in forging, forming, 
welding, etc., are in themselves of sufficient interest to 
justify several articles. Descriptions of specia! opera- 


It is the pur 


tions will appear later in these columns. 
pose of the present article to deal more specifically with 
certain unusual features in the equipment itself. 

Both oil and coal fires are used in the shop, and 


in connection with the oil-fired furnaces, 


several of which are located along the shop wall, some 


forges and 











CIRCULAR RACK FOR HEAVY BLACKSMITH*TOO 


FIG. 3 


noteworthy cooling apparatus has been developed and 
installed. The operation of this equipment has there! 

been made most effective and satisfactory by reducing 
to a negligible quantity the volume of heat that would 
issue from the mouth of 
discomfort and disadvantage of the workman. 


otherwise the forge to thi 


Fig. 1 illustrates clearly this cooling system as ap 
plied to an oil-fired heating forge or furnace. The 
piping for oil fuel and for the air supply, with the 

ntrolling valves, is shown at the left side of the 
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casing. The cooling apparatus for preventing the dis- 
charge of hot gases directly outward from the furnace 
mouth consists of two elements: One, a series of minute 
steam jets discharging vertically from a point directly 
in front of the flame to carry the gases upward; the 
other, a baffle-plate in front of the vertical heat zone 
thus formed. This plate is made to serve as a most 
effective cooling shield through the medium of a row 
of water jets that, flowing downward from the top of 
the baffle-plate, provides a continuous film over the 
entire outer face of the sheet 

The pipe from which the small steam jets play up- 
ward is shown in horizontal position immediately in 
front of the mouth of the The water pipe 
passes upward at the front; and the horizontal length 
extending across to the right, which is drilled with 
small holes to allow the water jets to discharge down- 
ward, also serves as a support for the upper end of the 
sheet-steel baffle-plate. The lower edge of this plate 
rests in a V-shaped channel that slopes slightly to the 
left and discharges the water into the funnel-shaped 
mouth of the vertical waste pipe. 

The camera has registered accurately the 
effect produced by the combined action of the upshoot- 
ing steam jets and the confining baffle-plate. The actual 
results so far as concerns the practical elimination of 
heat at the front of the apparatus can be appreciated 
only by personal observation and test. It is of interest 
to be able to this that the bare 


metal. 


furnace. 


visual 


state in connection 
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nection with the apparatus illustrated in Fig. 1. The 
application of the water-cooled baffle-plate is imprac- 
ticable in this case, and in any event is not required 
owing to the location of the heating chamber in respect 
to the working edge of the forge. 

The steam pipe lies across the forge just in fron! 
of the mouth of the fuel chamber, and the action of 





FIG. 4. RACK FOR TONGS AND SMALL TOOLS 

the series of fine jets in carrying the flame and gases 

directly upward is illustrated with remarkable clear- 
ness in the illustration, Fig. 2. Tak- 








FIG. 1. OIL FURNACE WITH SPECIAL 
hand may be held on the face of the metal plate for 
an indefinite period without other sensation than that 
of a mild degree of warmth. 

The forge, in Fig. 2, is an open 
blacksmith fire operated by oil fuel and provided with 
for diverting the flame upward, 


brick-chambered 


a steam-jet system 


thus securing the same advantages as described in con 


APPARATUS FOR COOLING 


ing proper care of miscellaneous 
tools about a blacksmith shop is an 
undertaking with difficulties of its 
own, and only too frequently little 
attempt is made to solve the prob- 
lem at all. Tongs, chisels, swages, 
dies and the like are apt to be thrown 
in a heap when out of use; like all 
tools they are 
difficult to locate when wanted, and 
when found are in anything but 
first-class condition. In contrast to 
this fairly common state of affairs, 
it is a pleasure to illustrate the 
systematic manner in such 
tools are taken care of in the shop 
forming the subject of this article. 
Two views, Figs. 3 and 4, represent 
two types of racks that permit black- 
smith tools of all kinds to be kept 
in good order, so as to be easily lo- 
cated when needed and readily re- 
moved for use and replaced when 
their work is completed. The first of 
these racks is for heavy tools and is 
located behind the big power ham- 
It is circular in 


improperly stored, 





which 


mer, as indicated. 
form, consisting of a steel ring some 
6 ft. in diameter supported upon a series of arms 
branched out from the standard, which is mounted in 
a square flange at the base. The supporting hooks 
for the tools are U-shaped and double ended. When 
placed over the ring that forms the top of the rack, 
one end projects and the other out, thus enabling tools 
inside the ring as well as outside. 


to be hung up 
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The rack in Fig. 4 is also of metal and is for three 
banks of tools, which are separated sufficiently from 
one bank to the next to allow any given tool to be 
selected easily. In form, the rack is a rectangular 
frame supported at the rear by standards that slope 
backward toward the wall and carry two additional 
horizontal bars for holding tongs and similar appliances. 

A special device for various bending and forming 
operations is the home-made machine shown by Fig. 5. 





FIG. 5. HOME-MADE FORMING AND BENDING 
It is used for light and medium work. The ram is 
operated by an air piston the controlling valve for 
which is located at the front of the cylinder. The end 
of the ram is fitted with a slotted head that carries 
a former of the required shape to 
suit the work in hand, and the op- 
posing die or anvil is of course made 
to conform to the bend or angle de- 
sired. The cylinder is part of an old 
air-brake equipment and has a stroke 
long enough to answer for a wide 
variety of parts requiring forming 
up in this manner. In worn-out axles 
the smith shop always has a source 





of supply for material for certain 
classes of forgings desired for one 
purpose or another. Fig. 6 shows 
the working up of an axle into a 
rectangular section for a bar or 
strap, an operation accomplished 
under the steam hammer with very 
little trouble. The long-handled 
gage seen on the edge on the anvil 
is held horizontally man at 
the right of the hammer to regulate 
accurately the width of the bar as FIG 


by a 


forged edgewise, or in the position 

shown; in working the forging to thickness, the gage 
head is tipped flatwise to establish the correct depth 
of the work from end to end. 


Machine-Tool Building in Holland 
By H. J. J. ESMEYER 


It was with much interest that I read the article, 
“Is America Going To Lose a Good Market?” page 254, 
Vol. 46, of the American Machinist, by Jan Spaander. 
No doubt it may interest American machine-tool 
builders and other readers of this journal to know 
something more regarding the possible development of 
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the manufacture of machine tools in Holland. Being 
closely connected with the Berkels Patent Co., Rotter- 
dam, manufacturing an 18-in. American type double 
back-geared quick-change engine lathe, I believe I am 
in a position to furnish some interesting information. 

In the first place I would remark that manufacturing 
machine tools in Holland will probably lead to an ex- 
tension of the American machine-tool sale, as no doubt 
the imports of American machine tools will grow larger 
as Holland becomes a more industrial 
I am inclined to believe that 
Eng- 


country. 
the 
land, Germany, Sweden, Belgium and 
other countries have not been reduced 
by the fact that these countries are 
machine tools 
Many of the 
Belgium, 
had 


ars, 


machine-tool imports into 


manufacturing 
for their own 
smaller countries, 
Switzerland and Denmark 
machine-tool works for 
and still these countries import large 
quantities of American machines. No 
doubt the high figures at which Amer- 
ican machine tools are sold have been 
the direct cause of the manufacture of 
machine tools in Holland undertaken. Having 
once started, I believe the pioneers will not drop their 
efforts, even if in the first few years no big profits 
can be made. Several factories in Holland have started 


many 
use. 
such as 
have 
many ye 


being 





MAKING A FLAT BAR OUT OF AN OLD AXLE 
to build their own machines. I know of one Amster- 
dam concern which manufactured something like 36 


Some smaller firms at Dordrecht, Stads- 
Tegelen other their 
gap-bed lathes; others make presses, sensitive drills, 
ete. A Arnhem shapers and 
milling machines. But few companies, I believe, will 
continue machine-tool building when the war is over: 
The Berkels Patent Co., of Rotterdam, which is build- 
ing lathes; the Eerste Nederl. Kogellager & Schroe- 
venfabriek, Voorburg, making small turret lathes; the 
Holland Machine Co., the Hague, which makes gap- 
bed lathes; the Rotterdam Iron Metal Foundry, 


engine lathes. 


kanaal, and places make own 


firm in makes small 


and 








718 AMERICAN 


making board drop hammers, drilling machines, gear 
hobbers, etc. 

Going into the question of building machine tools 
in Holland, I believe two points are to be considered: 
First, will the Dutch manufacturer be in a position 
to build a machine tool that can compare favorably with 
those supplied by the foreign market; second, how will 
cost price compare? Answering these questions will 
be a reply to the article referred to above: 

Although Holland, as Mr. Spaander says, does 
any mining ) 


not 
resources, our 
Before the war, 


boast of natural (steel or 
castings are cheaper than in America. 
good-quality castings were supplied by Dutch foundries 
Pig iron is imported from Eng- 
land, etc. rolled 
chiefly from Germany and whereas 
drawn stuff is supplied from Germany and England. 


at $5 to $6 per ton. 
Sweden, comes 


bright 


Germany, Our steel 


Sweden, 


This rolled stock is purchased at figures far lower 
than those prevailing in America, and can be obtained 
to fulfill the desired specifications. So we can use, 
for example, a high-grade carbon steel or chrome- 
nickel steel for the spindles and other materials to 
suit each special purpose. 

As regards the cost price of rough materials, I 


believe that this will certainly not be higher in this 
country than in America. 


WHERE AMERICA HAS THE ADVANTAGE 


There is, however, one great point in which we com- 
unfavorably with America, and that is in the 
the various parts and making the ma- 


pare 
machining of 
chines with such accuracy and with such a stiffness as 
is found in American tools. 

Therefore our company started by purchasing high- 
class machine tools, such as Gray planers, Pratt & 
Whitney grinders, Milwaukee milling machines, Eber- 
hardt shapers, Eberhardt gear hobbers, Fellows gear 
shapers, Bilgram bevel-gear planers, thread-milling ma- 
chines, Gisholt turret lathes, Norton and Landis grinders, 
and a number of special machines were built to suit 
various operations. 

Moreover, the American system was adopted, using 
special gages, jigs and fixtures designed to suit all 
purposes, the Periodograph time-register 
system supplied by the Gisholt Machine Co., which 
system works to great satisfaction. 


also using 


WITH AMERICAN MACHINE TOOLS AMERICAN 
TIMES MAY BE EQUALLED 
American 
experience 


Using the best machine tools, we believe 
we will, after sufficient and training of 
our workmen, be able to reach the American producing 
times, although we do not expect to accomplish this 
within years. Seeing, however, that the 
standard of living is so much lower in Holland than 
in America, the Dutch workmen would be able to work 
only two-thirds speed unless higher wages are paid. 
3esides, there is the question of freight, which, un- 
doubtedly, even after the war, will remain an element 
not to be neglected. 

To give some idea of the results obtained in one 
year, following examples are quoted: About a year 
ago the time required for aligning spindles with shears, 
tailstock with head, spindle with cross slide, etc., was 
3 hours. 


four or five 


$8 hours; this time has been reduced to 2 or 
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The limit of error allowed in 1916 was 0.001 in. in 24 in.; 
this has been reduced to 0.0005 in. in 24 in. Planing 
an 8-ft. lathe bed used to take 190 hours; the time 
is now something like 34 hours, the 
quality of the planing has been greatly improved by 
As the beds are very accu- 


and moreover, 
the use of a Gray planer. 
rately planed, scraping has been considerably reduced, 
a true planed surface being superior to a scraped one. 

It will be readily understood that in starting the 
manufacture of machine tools in the present abnormal 
times, we met with a lot of difficulties. We were 
obliged to make a complete set of snap’ gages, using 
the Swedish Johannson measuring blocks. A number 
of special reamers, milling cutters, etc., had to be made. 

The 18-in. lathe now placed on the market by this 
company is an American machine, double back-geared, 
with quick change, but the company is now bringing 
out a new 24-in. machine, designed entirely on the 
American type but to suit the Dutch market, embody- 
ing special features that Dutch machinery works 
always found lacking in American machines. I really 
do not understand why American machine-tool builders 
never tried to suit the Dutch market in these respects. 


The Berkels Patent Co. is closely connected with 
a modern foundry, the Rotterdam Iron and Metal 
Foundry; also it has its own screw works. 

I am inclined to believe that a serious effort will 


extend machine-tool building in Holland, and I am sure 
this can be reached only by following the American 
system—specialization. 

We are now turning out lathes at the rate of four 
per week, and we shall be able within a very short 
time to reach six lathes weekly without extending our 
works or erecting further machine tools. 

The Berkels works have been building some special 
machines for the Dutch Arsenal Works, Hembrug, in- 
cluding a gun-barrel drilling machine and a rifling 
machine for gun tubes up to 4/-in. bore. 


Metal-Slitting Attachment 


By S. E. BARBER 


h-in. brass sheets had to be cut into 
Fig. 1 illustrates the simple lathe at- 


Fig. 2 


A number of 
narrow strips. 
tachment that was made to handle the work. 


Lo 
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is an end view and gives the relative positions of the 
slitting saw and the roller used to hold the strips down 
on the table. Fig. 3 shows how the table can be tilted 
to secure a bevel cut. 
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V. 


Assembling Operations 





SYNOPSIS —A few of the machine and as- 
sembling operations of the body and elbow parts 
and the hand grinding operations on the 


Also, a brief out- 


gears 
are described in this article. 
line of the inspection requirements is given. 





N THE azimuth-circle hood, Fig. 51, there are 13 
operations, as follows: (1) Rough and finish bore 
the large inside diameters A. The inside thread is 

not cut in this operation. (2) Finish top surface. Finish 
hole to 2.403 in. (3) Bore, ream and face azimuth- 
worm holes B. (4) Bore, ream and tap plunger hole 
C. (5) Bore and tap for cam retaining nut D. (6) 
Mill radius E. (7) Straddle-mill radius E. 
(8) Mill elongated hole F for clearance of azimuth- 
worm stem. (9) Mill face and cut opening for azimuth- 
circle window G. (10) Mill radius and section for glass 
for azimuth-circle window. (11) Cut qualified thread. 
(12) Drill five holes H for azimuth circle hood screws. 
(13) Drill four holes J for movable index cover. 

To complete the azimuth worm, Fig. 53, six operations 


sides of 


are required: (1) Center both ends. (2) Rough turn 
all over. (3) Mill thread. (4) Finish turn; allow 
0.001 in. for fitting. (5) Mill flats on end. (6) Drill, 


tap and ream end for locking screw. 

For the azimuth circle support, Fig. 55, the work is 
divided into the following operations: (1) Rough turn 
outside diameter and inside recess; drill 14-in. hole; fin- 
ish thread and face. (2) Face, bore, recess inside clear- 
ance cut, and cut inside thread for shank, using two 
taps for sizing. Screw on thread-lathe chuck; 
rough outside, finish inside, and recess. (4) Screw 
firmly to shank, Fig. 54, after the shank has passed 
its seventh operation, to obtain location of dowel holes. 
Place identifying marks and numbers on shank and 


(3) 


Copyright, 1917, MeGraw-Hill Publishing Co., Ine 


Take apart and drill dowel holes in support 


support. 
Mill (6) 


mark and file. 
Nine operations are necessary on the shank, Fig. 54: 


clearance cuts F’. Stamp piece, 


Assemble support and shank. 


only. (5) 


(1) Bore and ream l-in. hole; face end. (2) Face 
to length plus 0.050 in. Rough down hub for support 
even with outside diameter of the shank. (3) Hold 


in miller vise with false jaws and form mill outside 


shape. (4) Rough mill T-lug. (5) Finish mill T-lugs 
and scrape to gage. (6) Bore, ream to size, chamber, 
cut qualified thread for elbow and face end. (7 


Finish turning and threading for support and face to 
correct length. (8) Screw the azimuth-circle support, 
Fig. 55, after the support has passed the third opera- 
tion, to the shank, and drill the dowel-pin holes to 
the shank (9) Drill screw holes 
for attaching to elbow. 

The operations on the rotating prism holder, Fig. 56, 
Broach square hole, turn and thread on square 


from the support. 


are: 
mandrel and jig drill screw holes. 


SPRING PLATE FOR AZIMUTH CIRCLE 


unannealed 
The 
-in. diameter, 


made of 
stock. 


») 


Fig. 57, is 
flat 
dimensions of the punched disk are 
lj-in. hole. The disk is then held 
chuck on the lathe. The chambered 
and finished and the hole bored. The side thus finished 
is placed on a taper shank expansion arbor that fits 
the lathe spindle, and the opposite side is turned. The 
lower bearing A and the upper bearing B must be 
turned true so that the thickness 0.062 in. will gage 
the same at every point. 

The brass block, Fig. 58, when finished, is cemented 
into the rotating prism flush with the 
making the blocks, a brass ring is turned and bored 
and the angle turned on each side. The ring is sawed 


The spring plate, 


german silver punched from rough 


in a spring step 


side is roughed 


surface. In 


into eight segments. The flat is then milled and the 
pieces drilled and burred. 
For the elbow, Fig. 59, there are 10 operations: (1) 


Broach seats A, Fig. 59—two roughing broaches and 
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one finishing broach. (2) Lathe, bore and thread one 


side for elbow cover. Keep correct dimensions from 
center. Use sizing tap and gage. (3) Lathe, bore and 


thread opposite side for elbow cover. (4) Bore, thread, 


tap and face hubs B and C in the lathe. (5) Mill the 
sides of the elbow with the end mill. (6) Burr. (7) 
Shape outside diameter. (8) Mill window opening. 
(9) Trim castings. (10) Drill all holes except the 
four holes used for attaching to the shank. 

The operations on the azimuth-circle support and 
shank (assembled) are: (1) Screw support and shank 


together, transfer and drill dowel-pin holes in shank 
and permanently dowel the parts together. (2) Finish 

threading. In cutting the 
support, it started at a 
so that the hood, when assembled to 


turning, and 
the 


point 


all outside 


thread on must be pre- 


determined 


the support, will be seated in its correct position. 
This is called a qualified thread. (3) Drill and ream 
the double-pinion shaft hole, Fig. 54. Drill the hole 
to flat figures with no tolerance. The double pinion 


the 


sleeve. 


directly transfers the measuring movement from 
rotating head to the rotating the 
No allowance is made for backlash errers in the gears; 
shaft holes 


prism in 


be accurately 
located in their true vertical position. (4) Mill clear- 
ance cut for the Drill four 
holes in shark and tap for elbow retaining screws. 


therefore, the pinion must 


pinion in support. (5) 


HAND GRINDING OPERATIONS 


the azimuth circle, Fig. 48, to its 


powdered pumice stone is used. A 


In assembling 
support, 
small quantity of 
lower seat, and the parts are lapped or ground by hand. 
The the teeth of the azimuth- 
circle wormwheel with pumice and oil. A small quantity 
a sharpened stick, and the worm and 
revolved together until the wormwheel 


Fig. 55, 
moistened pumice is applied to the 
worm is ground into 
is applied with 
wormwheel are 
teeth show a smooth bearing. 
Each 
gear of the double pinion, Fig. 37, is ground in separate- 
then and cleaned. If an 
made to grind both gears in at the 
operation, it in backlash. 

After the azimuth circle has been fitted to the sup- 


The gears are also ground in with pumice. 


ly and thoroughly washed 


attempt Is same 


will result 


port, Fig. 55, the small gear on the double pinion may 
be ground with the gear teeth on the lower inside 


During this operation the 
Fig. 50, is the shank. 
pinion shafts are used for holding the 


hub of the azimuth circle. 


geared sleeve, removed from 
six temporary 
pinion in the support during the several grinding or 
lapping operations on the small pinion and azimuth- 
gear. For the first grinding operation a tem- 
porary pinion shaft under size in diameter is 
used to hold the pinion in the support. A small quantity 
of pumice and oil is applied to the pinion and azimuth- 
and when fitted together, the high 


revolving the 


( ircle 


0.008 in. 


circle gear teeth; 
ire ground away by 

hand. 

0.002 in 


spots of the gears 
azimuth circle by 

A shaft then used 
and the grinding operation again performed. This is 
repeated until within 0.002 in. of the regular shaft size; 
the last During the grind- 
ing process a close inspection with a magnifier should 
} 


larger in diameter is 


two shafts vary 0.001 in. 


riding on the edge 
the azimuth 


made to prevent bottoming or 


of the tooth. The bearing surfaces of 
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circle are wiped perfectly clean and oiled slightly wher 
replaced at the end of each grinding operation. 

After the small pinion been ground to the 
azimuth-circle gear, the latter is removed and the large 
pinion is ground with the teeth in the supporting 
sleeve, Fig. 50. The method of grinding is the sam 
as that used for grinding the small pinion. For re- 


has 
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FIG. 51 THE AZIMUTH-CIRCLE HOOD 


volving the sleeve by hand a threaded plug similar to 
that in Fig. 61 is screwed into the sleeve. 

The ball bearings on the azimuth and elevation worm- 
shafts are ground by hand into the sockets into which 
they fit and are finished with rotten 

The eye lens and field lens are thoroughly cleaned, 
cemented and sealed in the eyepiece to the blueprint 
figures, and the locking screw is adjusted to hold the 
Plastilina 


stone. 


retaining ring in place. can be 
used for sealing the lens in place. 

Before the reticule cell is permanently assembled to 
the eyepiece, the cell seat for the reticule should be 


altered so that the reticule, Fig. 60, will rest the proper 


field-lens 
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focal length from the eye lens. This result can 


A, Fig. 61. This instrument 


which crosshairs are arranged. A slot used 























be 
obtained by using a collimating telescope, or collimator 
is a tube or telescope 
fitted with an achromatic objective at the focus of 


for pro- 
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21 
the graduation lines on the reticule will become either 
blurred or sharply defined, according to the direction 
of the movement. 


ol 


The adjustment for obtaining a sharp definition 


the graduated lines is made by facing off the reticule 














ducing parallel rays is cut in the tube at this point. cell seat on a false plug in the bench lathe a few 
thousandths at a time until the lines, as observed 
For 075,Pin Locate through the collimating telescope, appear -in proper 
when Assembling 0406"« ad o > , . . 
eee y r focus. When this result has been obtained, remove the 
¥ P F cell from the eyepiece, clean the reticule seat thoroughly, 
. ir has } replace and burnish the reticule to its seat just tight 
A ° ° . 
S ee , engugh so that it may be turned in its seat by pressure 
eI ve, am Retaining Nut of the finger. Then reassemble to the eyepiece. 
> 3 ‘ . *: o ‘4 - . . . . * 
S : “Throw: Out Plunger i ea During the final assembly, all machined joints leading 
a ging ect rs to the interior chambers of the sight which contain 
S mind & Sy ° : . . — 
g C) Os" 5 $ ' optical elements are sealed with litharge cement. The 
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: RL) i — a 4 extinguish the blaze and pour the warm oil into a 
A Co=— ~ SY . . . . 
Section AA SSS 7. : : receptacle containing red lead and litharge in the pro- 
Se “ce™ pring Retaining Nut ; ; ‘ ae Ee 
Throw-OutCam (7a a Throw-Out Lever (BRONZE-Na@) (BRONZE) XtQ005" portions of 1 oz. of each to 1 qt. of oil. Keep the 
20002" (Harden) So) : — —— 
mixture at a temperature of 70 deg. F. for 10 days, 
Spring, ach ; ws 
MUSIC WIRE) O04 Wire stirring it once a day. The cement is applied in a 
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porarily by small pieces of soft wax applied to the edge. dissolved with turpentine. 
The cell is screwed into the evepiece to within a few The night-illumination shutter window glass in the 
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FIG. 53. DETAILS OF THE AZIMUTH WORM 
held against the eyepiece, and the etched lines of the cement is applied to make the joints waterproof. Next, 


reticule are observed by sighting through the instru- 
ment and eyepiece to some distant point. By screwing 
the reticule cell back and forth, it will be observed that 


the left elbow cover is screwed into place in the elbow 
and 
beeswax or similar dustproof and waterproof material. 


and sealed with a composition of heavy vaseline 
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The inside chambers of the elbow are thoroughly 
washed with benzine, and the interior metal parts are 
wiped with a clean cloth free from lint. All traces 


of moisture are eliminated by heating over an alcohol 
lamp until thoroughly dry. The eyepiece is temporaril) 
screwed into the elbow; also the objective cell. It 
assumed that the objective lens has been permanently 
the cell. 

the cell 

Plastilina 


1S 


The operation consists of carefully 
the 
sealing 


sealed in 
lens, 


and 


cleaning seat, inserting objective 
applying 
burnishing. 


The lower reflecting prism is then temporarily fitted, 


or similar material 


and the assembled elbow is mounted on a fixture so 
that the vertical axis of the elbow will be held in a 
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FIGS 1 To S DETAILS OF A 
horizontal position and perfectly level. Square up by 
the surface previously machined for one of the side 


Sighting through the eyepiece upon an object 
at 500 yd. distant, the 
or out with the fingers until 

Parallax is an apparent displacement of the 


covers. 


or target least objective is 


screwed free from 
parallax. 
crosswires when the eye at the eyepiece changes posi- 
tion and is due to their being slightly out of the focus 
of the object glass. The lower reflecting prism from 


some definite point is measured so that, when removed, 


in 


it can be returned to its correct position. 

a known vertical plumb line 
painted on an distant. the 
reticule (not the cell) with the finger until the vertical 
line etched on the reticule is parallel with the vertical 
plumb line of the target. Permanently burnish the 
the cell and identifying on 
The objective cell is then removed, and 
Remove the 
chambers 


Direct the eyepiece on 


object 500 ft. Revolve 


reticule in place marks 


the eyepiece. 
the diaphragm, Fig. 60, is screwed in. 
prism clean out the elbow 


reflecting and 
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thoroughly. Replace the prism, screw on the side cover 
Sighting through the eyepiece, the diaphragm 
is adjusted back and forth until the largest sharp 
field of view is obtained. It is then staked slightly 
in that position, provided the elbow parts are free from 
The objective can then be temporarily 
replaced in the position formerly obtained. 
Oftentimes after the metal optical 
parts have apparently been thoroughly cleaned, a few 


and seal. 


dust or moisture. 


assembled and 
sharp taps with a stick will dislodge particles of dust 
or dirt. These particles must be removed to avoid their 
appearance later when the sight is in use. The reticule 
is in the focal plane of the eyepiece, and dust specks 
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NUMBER OF DIFFERENT PARTS 


optical part has been carefully cleaned with a soft 
cloth, the dust specks are removed with a camel’s-hair 
brush. 

Sight on an object and with the eye at the eyepiece 
if 
the picture viewed through the eyepiece revolves con- 


centric to the object selected, the adjustment is correct. 


revolve the prism holder and its sleeve by hand. 


SHANK ASSEMBLY 


To adjust the rotating prism, cement the brass 
block, Fig. 58, into the prism flush with its surface, 
and drill and tap. Put the shank with the elbow 


and eyepiece temporarily assembled in the horizontal 


fixture, Fig. 64, with the eyepiece up. Insert the 
revolving prism, wrapped with paper as described 
below, into the holder, and the holder into the sup- 


porting sleeve, Fig. 50, and assemble them in the shank 
without the gearing. Direct the telescope at a plumb 
line. Turn the prism so that the end surfaces lie in 
vertical planes and a plumb line appears parallel to the 
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vertical line of the reticule. Move the fixture, if neces- that if the upper surface is bent toward the axis of 
sary, to make the image of the plumb line coincide the holder, the lower surface on the same side of the 
with the vertical line of the reticule. Turn the rotating holder should be filed an equal amount, as the prism 
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FIG. 60 DETAILS OF VARIOUS IMPORTANT PARTS 


prism 180 deg. until the plumb line again appears should be rotated on one of its shorter axes. The 
parallel to the vertical line of the reticule. filing or bending of the holder should be only on the 

Correct half the error of deviation of the vertical surface prepared for the base of the prism and the 
line on the reticule from a plumb line by slightly filing opposite surface. The other two surfaces of the prism 
off and slightly bending over the supporting walls of holder should not be touched. The metal to be taken 
the upper and lower ends of the prism holder. Note off will be only a few thousandths of an inch. 
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Then rotate the fixture to bring the vertical line 
of the reticule on the plumb line again, and repeat 
the test. Before assembling the prism in its holder for 
testing or final adjustment, partly wrap the prism with 
a sheet of dull-black paper 0.005 in. thick, of the length 
of the bearing surface of the holder. For this pur- 
pose turn back one edge of the paper .;, in. against 
the polished surface of the base, then wrap the paper 
over the three unpolished surfaces and turn it over 
the other edge of the base and cut so that it extends 

in. bevond the edge of the base. After final adjust- 
ment of the rotating prism insert the setscrew in the 


prism holder. Note that the setscrew should not bot- 
tom against the prism. 
FINAL INSPECTION FOR PARALLAX 
Assemble the mechanical and optical parts of the 


rotating head complete in accordance with the drawing. 
The interior should be free from dirt or dust specks. 
Seal the window shield in place with litharge. Screw 
on the side and seal with vaseline and 
Assemble the azimuth circle to its support and screw 
the hood to the shank. Then screw on the rotating 
head. Clamp the assembled sight to a testing fixture 
similar to that shown in Fig. 62. 

This fixture has a beveled slot cut perpendicular to 
its base, into which the lug on the sight shank fits. 
It is held the locking screw A. Direct 
the sight 500 yd. distant and 
observe through the eyepiece whether the sight is free 
If not, screw the objective back and 
Then 


covers wax. 


in place by 
on an object at least 
from parallax. 
forth until the desired result has been obtained. 

















PANORAMIC 


TESTING FIXTI 


SIGHT 
RE 


MOUNTED ON 


unscrew the elbow, spot drill through the screw hole 
in the elbow, drill and tap for the retaining screw. 

The objective is then removed, so that the elbow 
chamber can be thoroughly cleaned. In the final clean- 
ing a soft cloth dipped in alcohol may be used on the 
Alcohol is used so that no 
moisture will remain on the parts. The rotating head, 
hood, azimuth circle and shank are also removed and 
the parts cleaned before making the final assembly and 
adjustments. 


metal parts, if necessary. 
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It is assumed that the lenses and mountings, the 
rotating prism, the pinions and pinion shaft, the 
azimuth circle and the rotating head are assembled. 
The vertical fixture, Fig. 64, is used. Carefully level 
and place the panoramic sight in the socket of the 
vertical fixture. In looking through the eyepiece, if 
the field of view seems to incline either to the right 





























VERTICAL 


SIGHT AND 
FIXTURE 


PANORAMIC 
TESTING 


FIG. ¢ MODEL 1917 


HOLDING 
or left—that is, if the vertical line of the reticule is 
not parallel to the plumb line—then the rotating prism 
is not in correct relation to the rest of the instrument 
and it will be necessary to remove the rotating head 
and the azimuth circle and change the relation of the 
prism to the larger gears. This change is made by 
removing the pinion shaft and turning the pinion until 
those teeth are in mesh, which brings the field of view 
into a vertical position. This operation usually requires 
much care and time. 

If it be found that after a long trial one position 
of the teeth gives better results than any other posi- 
tion, but that the results are not yet satisfactory as 
to verticality of the field, it will then be 
having determined this best position of the teeth, to 
make the ultimate adjustment for verticality of the 
field on the revolving prism and revolving-prism holder. 
To do this, unscrew the revolving-prism holder screw 
securing the rotating-prism holder to the supporting 
sleeve for the revolving prism. The revolving-prism 
holder, with the revolving prism, may then be revolved 
in the supporting sleeve by hand until the field assumes 
the correct vertical position. Having obtained the 
position, clamp the revolving-prism holder and the 
supporting sleeve carefully together and drill and tap 


necessary, 
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a new hole for the setscrew. The field adjustment 
should now be satisfactory. 

The pinion and gear teeth which are in mesh to give 
verticality of field should be spot marked for future 
adjustment. These marks are readily recognized by any 
machinist or instrument maker, and no difficulty should 
be experienced in at once bringing the field into proper 
adjustment. Also note that the portion of the above 
description relating to the removal of the setscrew 
securing the rotating-prism holder and supporting 
sleeve together is intended to be applied only in extreme 


; 

















USED 


PRISM 


HOLDING FIXTURE FOR ADJUSTING 


ROTATING 


FIG. 63 


cases. 
removing the setscrew and redrilling. 

It may occasionally be necessary to loosen the set- 
screw slightly and then push by the merest hair the 
rotating-prism holder in one direction or the other, 
again tightening the screw. But caution is enjoined 
for any such operation. Replace the rotating head, 
azimuth circle, etc. The sight still mounted in the 
vertical fixture is then directed toward a target at the 
same height as the center of the window cell. Such 
a target should be laid out 500 ft. or more distant, 
using an accurate transit or Y-level. Now look through 
the eyepiece of the panoramic sight. The horizontal 
line of the reticule from end to end should appear at 
the same height as the fixed target selected. If the 
crosslines appear above or below the target, correction 
should be made on the lower reflecting prism and not 
on the reticule. The necessary corrections should be 
made by filing carefully the brass bearings of the seat 


In general, however, no need will be found for 
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for the lower reflecting prism in such a way as to 
make the prism lean forward or backward, as the case 
may be, an amount sufficient to correct for the full 
error. 

This operation is extremely delicate, and the filing 
or scraping should be proceeded with most carefully. 
The bearing surfaces of the prism seat must be cut 
away to produce a change in the position of the prism 
from front to rear, or the reverse only, but lateral 
tilting produced by leaving the seat higher on one side 
than the other must be avoided. If the field is not 
vertical, either the rotating prism has been wrongly 
assembled or the eyepiece elbow has not been properly 
screwed up. If parallax cannot be removed, the ob- 
jective-lens cell or the field-lens cell or the reticule cell 
has been incorrectly assembled. 

CIRCLE 


ADJUSTING AZIMUTH 


In adjusting the azimuth circle the plate is mounted 
on a horizontal fixture similar to the one in Fig. 61, 
and the fixture is carefully leveled. The fixture is pro- 
vided with a circular angular measuring attachment 
graduated into 360 equal divisions. Fine measuring 
adjustments are obtained by using the vernier attach- 
ment. The collimating telescope A, Fig. 61, is mounted 
on the fixture and aligned on a plumb line. The fixture 
is then clamped into place. Without changing the 
setting cf the fixture the azimuth worm knob on the 
sight is turned until the vertical line on the reticule 
coincides with the plumb line. The azimuth circle is 
then set to read 48. For adjusting the azimuth circle 
the movable index cover may be shifted, and the worm 
index on the worm may be readjusted. 

The holding fixture, Fig. 61, is used when testins 
for error in the circle. The collimating 
telescope is not used in this case. The index is 
at zero scale of the fixture. The indexes of 
the panoramic sight are also set at zero. The sight 
is mounted on the fixture, and the fixture is oriented 
until the vertical line of the reticule cuts the vertical 
the target. The fixture is then clamped in 
place. The graduated dial of the fixture carrying the 
panoramic sight is then moved through 45 deg., or 
one-eighth of a revolution, and set at that point. The 
azimuth-circle graduation of the sight is then tested 
for one-eighth of the revolution by turning the azimuth 
micrometer knob until the vertical line of the reticule 
again cuts the vertical line on the target. The scale 
readings of the azimuth worm knob, if correct, will 
show the same reading as the test fixture. At this point 
in the test the backlash error can be noted by turning 
the azimuth knob until the vertical line of the target 
has been passed, then reversing until the line again 
The readings can then be compared 


azimuth 
set 


on the 


line of 


cuts the target. 
and the error, if any, noted. 

The sight is tested for error in azimuth graduations 
at each division of 45 deg., or one-eighth of the circle. 
During the first revolu- 
The 


There are 16 readings taken. 
tion of the azimuth circle, eight tests are made. 
panoramic-sight scales and those of the fixture, Fig. 61 
are again set at zero and the process repeated. This 
is necessary, as the rotating head travels only half a 
revolution during one revolution of the azimuth circle. 

At the various testing points the error of elevation, 


if any, is also noted. It sometimes happens that the 
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seat of the azimuth circle has not been turned true, 
which will cause an error in elevation as the azimuth 
circle turns. This error is noted by the elevation or 
depression of the horizontal lines of the sight and the 
target when the rotating head is being revolved in 
azimuth. At one complete revolution of the revolving 
the horizontal crosswires cut the 
target within a tolerance of one-half mil. 

The elevation error of the scale on the rotating head 
of known elevation and de- 
preferably 154-deg. elevation and 15)-deg. 
The panoramic sight is mounted the 
fixture shown in Fig. 61. The elevation micrometer 
knob is set at zero and the elevation index 
3, and the sight is set so that the horizontal line on 
the reticule cuts the horizontal line on the target. Ele- 
vate the rotating head by the micrometer knob to the 
maximum elevation movement and allow a small margin 
for overlapping the scale graduations. Then depress 
the head to the other extreme, if variation is notice- 
able sidewise in to the vertical line on the 
target; or if full movement cannot be obtained, the 
rotating-head prism must be removed and the necessary 


head, must same 


is taken two targets 


pression, 


on 


depression. on 


scale at 


relation 


metal parts filed, scraped and readjusted. 

The method of testing for error in graduations is 
the same as is used for testing the azimuth scale. The 
elevation micrometer knob is turned until the reticule 
line cuts the various known measured on the 
target, and the error, if any, is noted on the scale of 
Inspection for backlash error is 


lines 


the rotating head. 
made during this inspection. 

A rigid optical and mechanical inspection is required 
for parallax; chromatic and _ spherical aberration; 
distorted field; flat field; astigmatism; collimation; 
double reflection near center of field (due to error in 
lower reflecting prism not having been ground cor- 
rectly) ; azimuth and elevation error in mils at first 
and second revolutions; backlash of worm and gears 
T-lug. 


and dimensions of 


LUBRICATION AND PAINTING 
In assembling, put a little vaseline or tallow on the 
Heavy vaseline or tallow can 


Wherever steel 


worm and gear teeth. 
be used for lubricating steel parts. 
runs in brass, tallow cannot be used, as it will cause 
verdigris. For the running parts, such as the lower sur- 
faces and inside circumferential of the azimuth circle 
and the outside surface of the supporting sleeve for 
the rotating prism, use a few drops of clock oil. 

For field service the exposed surfaces of the sight 
are painted with enamel, olive drab in color. The highly 
finished machined parts, such as the micrometer index 
and graduated knobs, are dulled with a coat of lacquer. 
The flash of a polished metal surface sometimes is car- 
ried for a long distance and betrays the position of 
the piece to the enemy. 

The part to be enameled is first washed thoroughly 
with benzine or gasoline. When the part contains an 
insert of german silver, the insert is sandblasted and 
one coat of pyramid lacquer applied. This protective 
coat will prevent the surface of the german silver from 
becoming stained by finger acids. 

The parts to be enameled are given three coats of 
olive-drab baking enamel. One coat at a time is ap- 
plied. On account of the surface irregularities of the 
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small metal parts, the best results are obtained when 
the enamel is applied with a brush instead of by the 
spraying method. After each coat of enamel is applied, 
the part is placed in a baking oven heated to 120 deg. 
F. and baked for 3 hours. After the second baking, 
the part is ready for the crystal finish. 

The crystal finish is obtained by the use of a special 
crystallizing baking varnish. This material may 
obtained from a number of manufacturers by whom 
instructions for its use are furnished. 

The finishing coat of crystal varnish is applied to the 
work with a brush—evenly and not too heavy a coat. 


be 











FIG. 64 ELBOW AND SHANK ON HOLDING FIXTURE 


It is then placed in the baking oven, and the heat 
regulated so as not to exceed 120 deg. F. The door 


of the oven is left open to obtain free air circula- 
tion. The work is removed at intervals for inspec- 
tion. From 35 to 40 min. is required for crystal- 


lization. When this has been obtained, the work is 
baked for 4 hours at 220 deg. F. 

The lines of the graduated scales are filled in with 
In this process the graduated part 
is given one coat of cold white lacquer. After this has 
dried, japan is rubbed in with the fingers. The piece 
is permitted to stand a short time; then the surplus 
japan is washed off with soap and water and freely 
rubbed with the fingers until all the japan has been 
removed except that embedded in the lines of the scale. 
This result cannot be obtained if a brush is used for 
moving the surplus japan. For filling in graduations 
in red, the same method is used, and deep fast vermilion 
is substituted for the japan black. 


drop black japan. 


in oil 
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Cast-Iron Shells in Permanent Molds’ 


By EDGAR A. CUSTER 


Consulting Enginee 





SYNOPSIS —The author introduces his sub- 
ject by pointing out the superior effectiveness 
of the cast-iron shell in attacking earthworks. 
It is also clearly shown that the efficiency of a 
shell fired against troops is dependent almost 
entirely upon the character of its fragmentation, 
in which particular cast-iron shells have been 
shewn to be much more satisfactory than forged- 
Cast-iron shells, with proper 
easily made 
making 


steel projectiles. 
foundry procedure, also can be 
enormous quantities. France 
1,000,000 rounds a day at present in dry-sand 
molds. A steel forging for a 4.7-in. shell costs 
over $7: a cast-iron shell of similar size can be 
With these advantages 


in 


is over 


made for a little over $2. 
in mind, the case for the cast-iron shell seems 
complete, provided proper foundry practice can be 
secured so that the shells will be of uniform and 


satisfactory quality. 





HE present conflict has brought about wonderful 

changes in the generally accepted ideas of war- 

fare. The terrible curtain of fire has made its 
appearance, earthworks and trenches have been substi- 
tuted for elaborate and costly fortifications, and the 
airplane and submarine have profoundly influenced 
the strategy on land and sea. In the trenches, old-time 
stink pots and grenades are being thrown by the ancient 
catapult, bombs are shot from a contrivance that closely 
resembles a home-made Fourth-of-July cannon, and the 
form of sling-shot that David used on Goliath has been 
modernized to a wonderfully effective point. Now we 
have the spectacle of an unheard of number of rapid- 
fire, high-caliber guns raining upon the enemy, myriads 
of cast-iron shells. The continued use of these ap- 
parently grotesque contrivances and the revival of cast- 
iron shells rest on the fact that they have been found 
to be the most effective means for doing the work 
in hand. 


CAST-IRON SHELLS NoT NEW 


There is nothing new in the use of cast-iron pro- 
jectiles—before the age of steel they were the sole 
means of battering down defenses and attacking at 
long range. Some of the reasons why the use of 
cast-iron shells was abandoned are that the metal has 
never had a very good reputation for uniformity and 
freedom from sponginess and gas holes, its tensile 
strength is low, and it lacks toughness. Any of the 
defects commonly found in cast iron will seriously 
affect the trajectory and direction of a shell and render 
it comparatively useless. It must be absolutely reliable 
and land at the point at which it was aimed. If one 
portion is spongy and hence lighter, it will wabble in 
fligit and its main purpose will be destroyed. The 
weakening effect of sponginess or blow-holes may cause 


*Paper read at American Foundry Association meeting, Bostor 


Mass., Sept. 27, 1917. 


! 


. Philade 


phia, Pent 


the shell to break under the shock of the initial ex 
plosion and destroy the gun. A forged-steel projectile 
meets all these objections and has the call. 

The objection to steel projectiles is that they are 
comparatively ineffective against earthworks or trenches 
when the caliber is 5 in. The amount of con- 
tained explosive is small, and a great proportion of the 
explosive effect is used in bursting the walls of the 
shell. In larger sizes this objection is less apparent. 
The explosive effect increases with the added charge 
in a greater ratio than the strength of the added amount 
of metal in the projectile. The present war has taught 
us that steel, concrete and brickwork offer but little 
resistance to modern seige guns, and they have been 
abandoned for earthworks manned with an ample force. 
The burden of attacking must and does rest with the 
artillery, and the army that is equipped with the most 
effective guns using the most effective projectiles will 
win the most battles. The projectile that is most effi- 
cient against earthworks and its zone of dis- 
persion with the greatest number of fragments of the 
proper size is the projectile that will surely be used. 
It only remains to make that projectile so that it not 
only will be strong enough to resist the propelling ex- 
plosion, but also will be perfectly sound and uniform 


or less. 


covers 


in texture. 
TARGET SHELLS Do THE WorRK 


During the Spanish-American war, when our fleet 
was off Santiago, it was observed that one vessel was 
creating great havoc in the earthworks guarding the 
entrance, and upon investigation it was found that this 
vessel was using loaded practice shells. These shells 
would tear great holes in the works, while the steel 
shells were comparatively ineffective. As the 
had quite a number of these shells in stock it became 
A few years ago, 


vessel 


very popular with the other ships. 
some experiments were made on the lower Chesapeake 
to determine the effect of cast-iron shells on the super- 
structure of a condemned war vessel. One shell that 
penetrated the structure and burst in a wardroom was 
particularly observed. The room was about 20x 60 
ft., and one side was lined with lockers. Every locker 
was torn to pieces, and the paint on the walls and 
ceiling in the line of the explosive force was cut off 
as with a sand blast. It was the unanimous opinion 
that the explosion would have killed every man who 
happened to be in the room at that time. A few tenta- 
tive experiments were made after this, and a permanent 
mold was constructed; but the project was allowed to 
drop, and no effort was made to thoroughly investigate 
the subject. 

The first intimation we had that cast-iron shells were 
being used in the present war was an article in the 
London Engineer, which described a number of frag- 
ments of cast iron that were undoubtedly portions of 
an exploded shell. It was noted that some of the pieces 
were slightly chilled on one side, and the Engineer 
surmised that cast-iron cores were being used. As the 
peculiarly destructive effect of these shells was observed 
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not only in the open, but also against earthworks, the 
idea that the Germans were using cast-iron shells on 
As a 
and 


accecunt of the scarcity of steel was abandoned. 

matter of May, 1913, German 
Italian munition makers were discussing this phase of 
projectile work and were seeking all the information 
that was available. In August, 1913, it was reported to 
the writer that shells had been made that 
factory in that they had the proper degree of frag- 
mentation and were strong enough to resist the effect 
Moreover, these shells were 


fact, as early as 


were satis- 


of the propelling charge. 
made in iron molds with iron cores. 


THEORY OF THE CAST-IRON SHELL 


The theory of the cast-iron shell is thar, when used 
against earthworks, the greater part of the explosive 
force is not expended in bursting the walls of the shell 
and the effect is as if that amount of explosive were 
detonated in the earthwork. When used in the open, 
the great the 
shell to burst into a far greater number of pieces than 
a steel shell and will cover the zone of dispersion very 
It is essential for the work that the degrees 


fragmentation of cast iron will allow 


closely. 
Too great 
A steel 


of fragmentation be calculated to a nicety. 
fragmentation will make the shell ineffective. 


shell weighing 13) lb., when charged with 1 lb. of 
trinitrotoluol, will burst into approximately 1050 pieces 
if there is complete detonation. The largest pieces 


average 0.3 to 0.4 lb. in weight, and many of these 
are splinters due to the fibrous nature of the metal. 
The have a wide variation in 
weight, as shown by the fact that while the 
weight of the large fragments is almost 4 lb., the aver- 
age weight of all the fragments is about 0.01 lb. It 
follows that a very large per cent. of the fragments 
would do no harm or at least would not disable except 
at very quarters. A cast-iron shell under the 
same conditions would burst into nearly 1500 pieces 
with the fragments comparatively uniform in size and 
It has been found that wide differences in the 


fragments recoverable 


average 


close 


weight. 
fragmentation of steel shells have been caused some- 
times by the incomplete detonation due to the primer 
failing to function properly. This is 
with the weaker cast-iron, but serves to emphasize the 
fact that a large proportion of the explosive force is 


bursting the steel walls. 


not so serious 


expended in 

Target shells have been made of cast 1ron for many 
years, and almost any foundry can make them. It is 
only essential that the casting be solid and capable 
of being machined to the proper sizes. The weight of 
the bursting charge is made up by thickening the walls. 
If it is not up to weight, a little sand is poured into 
the cavity. When it comes to making a projectile of 
“ast iron that is to be used against an enemy, a num- 
ber of difficulties are set up. It must be very strong, 
it must be easily machined, it must be absolutely solid 
and free from spongy spots and blow-holes, and above 
all, every shell must have exactly the same degree of 
To meet these requirements, the foundry 
must be run on a strictly scientific basis. There can 
be no guesswork or slipshod When shells 
are cast in sand, the elements of carbon, silicon and 
manganese must be held to very definite limits, and 
these limits vary with the thickness of the shell walls. 
Moreover, these limits can only be deterniined by trial. 


toughness. 


methods. 
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The point aimed at is the correct degree of fragmenta- 
tion, and all foundry methods must be caryried out with 
this point in view. Dry-sand molds—open and porous 
perfect cores and trap or swiriing gates must be used. 
The foundry requirements for this work have been ably 
set forth in-an article by Edgar A. Custer, Jr., in the 
April, 1917, issue of The Foundry, and the methods of 
melting and care of iron and fuel described must be 
carried out whether the shells are made in sand or in 
a permanent mold. 

Ordinary foundry when 
permanent mold and when removed at the proper time, 
has in the resultant casting the same degree of hard 
ness irrespective of variation in the chemical 
constituents, so long as tne same size, weight and shape 
of casting are made. The time the casting remains 
in the mold is the determining factor of the degree 
of hardness. A casting weighing about 60 lb. remains 


iron, properly cast in a 


any 
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TWO-PART CAST-IRON 
AROUND GATES, RUNNERS 


FIG. 1 
METAL 


in the mold 4 or 5 sec., while a casting of the same 


general contour weighing 500 Ib. will require from 25 
to 60 sec. before it is safe to lift it out. To illus- 


trate this point, data on a casting weighing 1100 lb. 
are presented. Fig. 1 shows the general outline of a 
mold that was used to make a shell bushing. It will 
be seen that a trap gate was used and that the casting 
had a very heavy base and comparatively thin upper 
walls. In fact, about 65 per cent. of the total weight 
was concentrated in the lower third of the casting. 
This large mass of metal increased the time interval 
in that it was necessary to set the walls deeper than 
in a casting of smaller bulk. There no 
and the only means provided for the escape of air from 
the matrix were a few shallow channels cut into the 
mold at the top of the casting. A large cast-iron core 
operated by a hydraulic cylinder formed the interior 
The mold was opened and closed by a similar 
cylinder. Into this mold, irons of the following analyses, 
all of which were melted in an ordinary cupola, were 


were risers, 


cavity. 


poured: 


Mixture Mixture Mixture Mixture 

N ! No. 2 N 3 No. 4 

Per Cent a = 

Manganese 1 50 0 50 0 89 1 50 
Sulphur 0. 03 0 05 0 06 0 03 
Silicon 1 05 1.75 2 25 1 05 
Ph sphorus 0 05 0 06 0 06 0 05 


Steel Scray 16 00 


From 10 to 12 castings were poured from each of 
these irons; and when the castings were broken, not 
one showed the least sign of sponginess or gas holes. 
The mold was poured full, and the first part to freeze 
was the entrance gate, so that there was no possibility 
of feeding. Only enough iron was poured to fill the 
cavity. 
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The time of setting was measured by the time the 
core remained in the casting before it was safe to 
draw it. Number 1 iron required 1 min. and 20 sec. 
before the core was drawn. When the core was allowed 
to remain in the casting 1 min. and 30 sec., it was 
gripped by the iron and had to be cooled to room tem- 
perature before removal was possible. Number 2 iron 
required 1 min., and Number 3, 30 sec. In Number 4 
© new condition was set up when 16 per cent. of scrap 
steel was melted with the charge in the cupola. In 
this case it was 2 min. and 20 sec. before the core 
could be withdrawn. The results show that in a casting 
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FIG. 2. THREE-PART PERMANENT MOLD FOR A 


60-POUND SHELL 


of this size the low-silicon iron cools much more slowly 
than one of higher silicon content. The effect of the 
long time in the mold was to make the casting very 
hard, and heat-treatment was given to bring it to 
machinability. The temperature of the core had na 
effect on the time of setting; the tenth casting was 
given the same time as the first, although the core 
was heated to a temperature of over 400 deg. F. 


MOLD FOR A 60-POUND SHELL 


A mold was made for a shell that, when finished, 
weighed 60 lb. The mold was made in three parts, 
as shown in Fig. 2, and was equipped with a cast-iron 
core. It will be seen that the portion of the shell 
forward of the bourrelet band is cast in the solid part 
of the mold, and no provision is made for venting. 
The parting of the movable portions of the mold runs 
in a straight line through the center of the shell and 
extends 3 in. beyond the base. It then turns at an 
angle of 45 deg. and runs straight the remaining dis- 
tance to the outside of the mold. The pouring cup 
is placed about 5 in. from the outer end of the parting, 
and the main sprue runs down to an easy curve to the 
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The entrance to the trap is } in 
in diameter. 


bottom of the trap. 
in diameter, while the main sprue is 14 in. 
The trap gate is 5x4 in. with heavy filleted corners 
and open at the top. The sides are given 3i-in. draft, 
so that the moving parts of the mold will open readily. 
The bottom of the trap is set low enough to allow a 
slight hump to be placed in the runner between the 


trap and the matrix. This hump serves to catch any 


air or dirt that may be carried with the first rush 
of the metal. The center line of the runner is 8 in. 
below the bottom of the matrix, and two gates are 


cut—one between the revolving band and the base and 


the other between the band and the bourrelet. The 
gates are ,\, in. wide and have a small fillet where they 
enter the matrix. The mechanism for drawing the 


core is attached to the part A and moves with it. Chan- 
nels are cut in A and B in the proper position to receive 
the copper band. The operation of casting is as fol- 
The copper band is placed in the channels, the 
mold closed and then fast the 
will take the metal, keeping the pouring cup full until 
the end. In 4 the is withdrawn, the mold 
opened and the casting removed. 
be firmly cast into place. 


lows: 
runner 


as 


poured as 
sec. core 


The copper band will 


TOUGHNESS AND HARDNESS 


It was found that a mixture corresponding to No. 4 
in the experiment previously mentioned, with the er 
ception that the manganese was under 0.08 per cent., 
gave the casting the toughness necessary for the prop 
degree of fragmentation, but the long exposure in th 
mold made the casting too hard. A scleroscope read 
ing of 65 to 70 was the invariable result irrespective 
of any difference in the mixtures. It was evident that 
some form of heat-treatment was necessary to bring 
the casting to a workable condition. It had been deter- 
mined that a mark of 45 would give the proper degree 
of fragmentation. Quite a number of trials were made 
before it was found that a “flash” heat of 865 deg. C. 
would restore the casting to a good workable condition 
and bring the scleroscope to just about the correct 
figure. It was further found that the castings should 
be allowed to cool before being subjected to the treat 
ment, so that a number of-shells could be treated at 
the time, starting at the of tem- 
perature. If the heating furnace has sufficient heat 
capacity, it requires about 20 min. to bring the castings 


same same basis 


to the right temperature; and they are then allowed to 
cool free from drafts. 

In a permanent mold, it is impossible to get a casting 
free from gas or air holes without the use of trap gates. 
There is no trouble in filling the mold when semi-steel 
is used. The metal does not need to be poured es- 
pecially fast. Nevertheless, unless a substantial trap 
gate is provided, small holes will collect against the 
bottom of the core and the top of the casting. The 
most careful pouring will not change this condition 
There is a point when semi-steel can be poured in a 
permanent mold without these holes forming and with- 
out trap gates, and that point is when the metal has 
cooled until it is almost viscid. The difficulty of suc- 
cessfully hitting this point is so great as to make this 
method beyond the range of commercial success. 

The difficulties that lie in the way of making a cast- 


iron projectile in sand have been set forth. Some of 
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these troubles may be avoided by the use of a per- 
manent mold. The selection of different irons for 


different of shells is not necessary. To explain 
this, one must take into account the fact that the in- 
fluence of silicon and manganese is exerted only when 
the molten metal is cooling in the mold, and the total 
effect of this influence is measured by the time the 
molten metal takes to solid. 

In a sand-cast projectile weighing 65 lb., the time 


sizes 


become 


is 5 min.; in a permanent-mold casting the time is 
5 sec. The effect of due to its 
property of forming graphitic carbon—in itself silicon 
A casting with no carbon and high in 


softening silicon is 
is a hardener. 
silicon would be hard as glass. It requires a certain 
amount of time to form the graphite flakes; and if 
this time is minimum, the formation of 
these flakes will be prevented. Graphitic carbon will 
be present, but it will be in such a finely divided state 
It resembles the tem- 
per but is uniformly 
distributed throughout the structure. Now if the time 
of setting is so short as to prevent the formation of 
graphitic flakes, it must that under these con- 
ditions has no softening effect. The same 
statement may be said as to the effect of manganese. 
manganese will add strength 


reduced to a 


as to be practically amorphous. 


carbon of a malleable casting, 


follow 


silicon 


amount of 
sting and is a valuable constituent for a 
work. In a permanent-mold casting 
» the casting hard and brittle. 
shells are used in the open, the 
be exact, but when used against 
Since it 


A moderate 
to a sand ca 
great variety of 
the effect is 
When cast-iron 
fragmentation must 
earthworks, only the explosive force counts. 
is impossible to set aside shells for each duty, it is 
obvious that the degree of fragmentation must govern 
the process. This is easier to accomplish with a per- 
manent mold than by other known As 
has been said, the question of hardness does not de- 
pend upon the variations of the pig iron so long as 
The same statement is 


to mak« 


any process. 


ordinary foundry iron is used. 
true of the so-called semi-steel so long as the same 
percentage of steel scrap is melted with the iron. The 
term “ordinary foundry iron” is used to denote pig iron 
ranging from 1.75 to 2.75 per cent. silicon, below 0.80 
per cent. manganese and with sulphur below 0.08 per 
cent. Phosphorus has no appreciable effect up to 1 
per cent. A casting that would analyze 3 per cent. 
total carbon, 1 to 1.20 per cent. silicon, 0.06 per cent. 
manganese, 0.05 per cent. sulphur and 16 per cent. steel 
scrap would be an ideal composition for a 60-Ib. shell. 
All shells, whether cast-iron or steel, must be sub- 
jected to a definite heat-treatment and, in the case of 
cast iron, the degree of heat and time of exposure 
to get the proper scleroscope test can be determined 


only by experiment. 
THE DESIGN OF THE MOLD 


Now a word about the design of the The 
main point to be considered is that plenty of metal 
should surround not only the matrix, but also the sprues 
In a casting such as a 5-in. shell, there 


mold. 


and runners. 


should be at least 10 in. of metal outside of every 
portion of the mold that comes in contact with the 
molten metal. The purpose of this is twofold—to 


provide a sufficient heat-storage capacity so that the 
molten metal will be robbed of its heat in the shortest 
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possible time and to make the mold strong enough to 
resist the tremendous expansive power of the cooling 
metal. The matrix and the core should be made to 
the exact size of the casting before finishing. Make 
no allowance for shrinkage. Why there is no apparent 
shrinkage when these castings are made in a permanent 
mold is a moot subject. It may be that since the 
interior of the casting is molten when it is taken from 
the mold and the outside contraction has not started 
at the time of removal, the expansive force of the 
cooling interior metal will neutralize the contracting 
force of the cooling exterior. It is a very interesting 
point, but it is true that when the casting is so thick 
that the molten at the time of removal, 
shrinkage may be safely ignored. 

As a further item of design, the mold should be so 
equipped as to be easily and quickly opened and closed. 
The movable portions should run on grooved wheels 
fitting V-shaped tracks. The purpose of this is to 
prevent small particles of iron interfering with the ad- 
justment of the moving parts. Casting is apt to be a 
sloppy proceeding and there are always small particles 
of iron splashing around. Mount the molds so that 
there is plenty of space underneath to collect any molten 
metal that may carelessly escape. Before closing the 
mold, run a flat scraper over the face to remove any 
smaller particles that may adhere. If these general 
rules are followed out, two 60-lb. shells can be cast 
every minute, and all will be of the same weight, size 


interior is 


and texture. 
POSITION OF COPPER BAND 


There is one very important point in the manufacture 
of cast-iron shells that must be considered, and that 
is the position of the copper revolving band. In some 
steel shells this band is placed within a very short 
distance of the base, but in a cast-iron shell plenty of 
metal must back up the band. Even with the strength 
that steel gives, portions of the base are sometimes 
torn off by the tremendous force set up when the band 
enters the rifling at a very high velocity. The effect 
of this rupture is to disturb the trajectory and direction 
to such an extent as to render the shell not only useless, 
but dangerous. When the guns are behind the line, 
pieces of the band, base and even the projectiles may 
fall into friendly ranks with disastrous results. In 
a 5-in. shell, the distance between the band and the 
base must be at least 24 in., and the band must be 
sunk into the body of the shell only sufficiently deep to 
hold it in position. If this point is not observed, the 
cast-iron shell will be a failure. 

When the large projectiles are cast, there is a 
tendency to form wrinkles on the exterior and interior 
of the casting, due to the surge of the metal while 
pouring. This is an annoying feature, but the remedy 
is to make the main runner, where it enters the trap, 
the controlling factor. If the diameter at that point 
be kept so small that the main runner can be kept 
full of molten metal during the entire pouring, these 
wrinkles will not be in evidence. 

The question arises as to the use of steel in per- 
manent molds for the purpose of making shells. The 
added strength of this metal and the ease with which 
it can be brought to specifications in the open hearth 
are certainly attractive. There is no doubt as to the 
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suitability of steel for this work, and it will readily 
pour in a permanent mold. Moreover, it is not hard- 
ened or weakened by the action of the mold. The grain 
is very fine, and it yields exceptionally well to heat- 
treatment. The main difficulty is that the process of 
casting in a permanent mold is a continuous perform- 
ance, while the melting of steel in an open hearth is 
more or less intermittent. The steel, when it comes 
from the open hearth, must be poured without delay; 
and after the metal in the ladle is poured, there must 
elapse an interval of hours before the next heat is 
ready. Furthermore, the economical melting of steel 
demands that it be made in furnaces of large tonnage, 
and to pour this tonnage within the time limit within 
which the steel remains sufficiently molten to work 
would require an immense number of molds and an 
elaborate and costly equipment to handle the ladles, 
operate the molds and take care of the castings. If 
the melting of steel can be economically accomplished, 
so that a continuous supply of molten metal is avail- 
able, then the manifest advantage of steel over cast 
iron can be utilized. 

When steel is cast in a permanent mold, an allow- 
ance must be made for shrinkage, as there is not 
the same initial expansion as is the case with cast 
iron. A greater bulk of mold must be provided to take 
sare of the higher temperature, and the gates, trap 
and runners must be given a coating of heavy clay 
wash after each pouring. This is necessary to prevent 
cutting the mold. A very slight undercut will put the 
mold out of business until repairs can be made. Once 
the “sting” of the molten metal is taken away by the 
runners, gates and trap, steel will do no harm to the 
matrix. 


FRENCH SPECIFICATIONS 
The French government has issued specifications for 
shells cast in sand, which are here given in part. They 
call for the analysis of shells of 122- to 155-mm. caliber. 
The chemical analysis is as follows: 


Per Cent 
Graphitie carbon 0 70 
Combined carbon Seas 2.40 
Silicon ‘ 1 35 
Manganese 0 70 
The amount of total carbon and silicon must not 
exceed 4.7 per cent. If this limit is exceeded, the 


iron will lack toughness. At least 2 per cent. of the 
total carbon must be combined to produce proper frag- 
mentation. The percentage of dust increases as the 
combined carbon decreases. 


PERCENTAGE OF CARBON AND SILICON FOR 
BEST RESULTS 

Although the sum of total carbon plus silicon is set 
at 4.7 per cent., it is preferable to keep these limits 
to 4.4 per cent. with a minimum percentage of silicon. 
The percentage of silicon varies according to the type 
of molding. In the 122-caliber the best results were 
obtained by using a minimum of 1.20 per cent. silicon 
for dry sand and 1.35 per cent. for green sand. The 
percentage of silicon varies in inverse ratio to the 
thickness of the walls and the caliber, the thicker the 
wall and higher the caliber the lower the silicon. 
Manganese decreases with the thickness of the walls 
and caliber and increases with the sulphur. 
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The sulphur should never exceed 0.08 per cent. and 


should be lower whenever possible. The percentage of 


phosphorus is set at 0.15 per cent. or under. The 
charge should be as follows: 
Per ¢ 
Pig iron 40 
Scrap 40) 
The term scrap is used to denote scrap melted, 


pigged and charged according to analysis. 
These specifications correspond closely to the iron 
for use in 


mentioned as being ideal 


The striking point in the specifications 


previously per- 
manent molds. 
is ‘that the silicon decreases when a dry-sand mold is 
used, and this point the use of a 
still silicon in a mold. The 
centage of combined carbon will always be high when 
a permanent Once the 
has been determined, that mixture is used irrespective 
of the thickness of walls or caliber of shell. 

All the foundries of France engaged in this work 
have been mobilized on a common basis and are using 


is emphasized by 


lower permanent per- 


mold is used. proper mixture 


precisely the same methods of selection, analysis and 
This 
without enormous losses and vexatious delays; there 


general foundry procedure. has not been done 
have been many cases where the loss of the total heat 
has been reported, and a loss of 40 per cent. was net 
uncommon in the first Teamwork, 
methods and keeping everlastingly at it have brought 
results. Today the output has reached staggering pro 


portions—-over 1,000,000 rounds per day are being made. 


stages. scientifi: 


DISADVANTAGES OF FORGINGS 


Starting from the pig, the manufacture of a steel 
forging involves many operations and a huge outlay 
for equipment. The steel is made, poured into ingots 
rolled into rounds, cut into blanks, heated to the forging 
temperature, pressed into the rough shape, pierced and 
run through a draw bench before the forging is ready 
for machining. A shell cast in a permanent mold and 
starting from the pig has but two operations—melting 
and molding. The heat-treatment of the steel shell be- 
fore machining is completed is balanced by the heat- 
treatment of the cast-iron shell before machining. 

A steel forging for a 4.7-in. shell costs over $7 at 
the present writing, while a casting for the same shell 
can be made for a little over $2. Furthermore, a 
liberal saving in labor and machine-tool consumption 
can be effected. When larger projectiles are made, a 
larger proportionate saving will follow. When more 
than 1,000,000 rounds per day are made, and this is 
a low figure to expect, the difference in cost seems 
incredible. If $6,000,000 or $7,000,000 are spent each 
working day for shells alone, the incentive for saving 
a substantial portion of this tremendous outlay becomes 
a vital necessity, especially when the cheaper shells will 
give as good if not better service than the more costly 
ones. There is no comparison between the shells when 
the question of output is Taking dollar 
for dollar invested in equipment, the output of cast-iron 
than the output of steel 


considered. 


shells is 10 times greater 
forgings. 

The low cost, great output per day and the effective- 
ness of cast-iron shells have been so completely recog- 
nized that two of the warring nations are using them 


to an enormous extent. France is casting them in sand, 
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and Germany, from the best information available, is 
casting them in permanent molds. 

It is very hard to come before a body of intelligent 
and experienced men—men whose achievements have 
set the pace for the world—and say that, at this writing, 
it is doubtful if there is a foundry in the United States 
that could qualify at once for this work without mate- 
Primarily, it is not a com- 
mercial proposition; and if this Government decides 
to use cast-iron shells, the work must undertaken 
with the foreknowledge that trouble is The 
necessity will be paramount of not only putting forth 


rial changes in procedure. 


be 
ahead. 


prodigious efforts, but also of sinking individuality 
for the common good. A full and free interchange of 
ideas and data is indispensable. There is no doubt 


of the ultimate outcome; but if the experience of those 
who have been through the mill is utilized, a deal of 
time, trouble and treasure will be saved. 


Preventing Truck Collisions 
By W. A. LAILER 

machine 
parts from one section of our plant to another—that is, 
from building to building—we make use of a number of 
electric trucks. Though the drivers were frequently 
cautioned as to care in driving, accidents happened. 

It was found that the great majority of these oc- 
curred at the corners of the various buildings, the trucks 


In connection with the hauling of various 
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either colliding with another truck turning the corner 
from the opposite direction or colliding with employees 
on foot rounding the corner. 

In order to eliminate this source of trouble, we cut 
windows in the wall of each building near the corner, 
as shown, each about 2 ft. high by 6 ft. long, and placed 


Ht 





WINDOWS 


SAFETY 


about 4 ft. 6 in. above the ground. By means of these 
windows the truck drivers or pedestrians approaching 
the corner can observe whether a truck or person is com- 
ing the other way, and hence can act accordingly. This 
scheme has proved very efficacious. 





Unusual Roof Construction 
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OF “AERIAL AGE,” SHOWS AN INTERIOR VIEW OF 


OBVIATING THE USE OF OBSTRUCTIVE PILLARS 
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Knife-Edge Sine Bar 
By HELMER T. Book 


The accompanying illustration shows a tool that is 
very handy for accurately setting up angles. The blade 
A is made with a knife-edge, and two buttons are set 
parallel to its edge, as on a sine bar. The blade is ad- 
justable, sliding in the groove B, and can be securely 
clamped to the eccentric C. The slot D in the base per- 
mits adjusting for different heights. 

The blade is set in the same way as a sine bar. What 
I have found to be the quickest way is to use adjustable 
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KNIFE-EDGE SINE 


size blocks and let the buttons come down on them, 
the base and blocks resting on a surface plate, then 
tightening the nut E. For example, if the required 
angle calls for a difference in height of buttons of 1.350 
in., I would make one-block 1 in. and set that under 
one button; and another block 2.350 in., and set that 
under the other button. 


Perpetual Stock-Inventory Board 
By G. G. 


Porter-Cable 


PORTER 
Vice President, Machine Co. 

In keeping the perpetual-inventory card system of 
parts in the finished-stock room, we found that much 
time was lost in continually looking over the cards 
to see that orders for parts that had dropped below 
the minimum quantity were being taken care of in 
the factory in time to meet requirements. 

It became evident that some kind of visible record 
that would show at a glance which parts needed to be 
given preferred attention would be very desirable, so 
the writer designed the perpetual visible inventory 
board, as shown by the accompanying illustrations. 
Since this device has been put into use, we have not 
been caught short when getting out a schedule of parts 
for final assemblies, as was quite often the case when 
we depended entirely on the card records. 

Fig. 1 gives a general idea of the device, which was 
made alike both front and back, to economize room. 
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Fig. 2 is a somewhat enlarged view of the business 
portion of one Fig. 3 is an enlarged partial 
view of Fig. 2, showing the device in greater detail. 

The uprights of the frame are made hollow and carry 
counterweights. This allows the board, which is 36 in. 
wide by 42 in. high, to be raised or lowered for the 
convenience of the person in charge of it. The center 
of the board is made of soft wood and is covered on 
each side with hard felt about 1} in. thick. The felt 
is covered with cross-section paper 10 to 1 in., on which 
the records are made as shown. 


side. 


_It is to be regretted that the original lines on the 


section paper are so faded that they are nearly indis- 




















tinguishable. We are making another board and have 
gone over the lines with a permanent ink and are 
= J 
FIG. 1. GENERAL VIEW OF BOARD 
also mounting the section paper on tough drafting 


paper before mounting to the felt, which seems to work 
out much better and give a smoother Every other 
horizontal line was inked in a little heavier than the 
original lines, as an aid in positioning the pins. The 
vertical lines should have been inked over, tenth 
line being heavy and the intermediate lines light. Glas 
doors fitted with lock and keys cover the board 
protect the pins from being moved accidentally or b; 
anyone other than the one in charge of it. 


job. 


every 


and 
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i r th l follows: All parts which also correspond to the perpetual-inventory cards. 
t - i “4 heel egisie re : - > > shar 
rhe ope ration ol the aevit t whether Black and red pins are used to indicate the numbet1 


" s¢ + , “oo f our ~/ lucts , 
that go into the manufacture of our proat , Pe ae 
hop or purchased elsewhere, are numbered of parts on hand the position ol I ma ee 
a in our SNOP OF } as wn , al . tee ag eg eree 
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FIG. 3. DETAILS OF STOCK SHEET 
stock, each vertical line from the left next to the part The vertical lines representing 50, 100, 500, 1000, 
representing a single piece up to 100 lines. Tothe right, ete., are made heavier than the others, as 
each vertical line represents 100 finished parts in stock. Referring to Fig. 3, the pin opposite “Lever 3-F”’ shows 


shown. 
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fhat there are 48 pieces in stock. The minimum quan- 
tity of these which is indicated by a 
red circle drawn around the 50 position. As the num- 
ber of these parts in stock is below the minimum, a 
red pin is used. Black pins are used to indicate parts 
that have not reached the minimum as yet. Therefore, 
a glance at the board instantly shows which parts are 
getting low and should be rushed through the factory. 

When the parts drop below minimum, the stock 
keeper starts through a requisition for another order 
and inserts a green pin over, or to the left of, the 
part name. When the stock is out and the job started 
through the shop, the green pin is moved to the right 
between the part name and number, where it remains 
until the job is completed. Referring again to “3-F,” 
the pin between the name and part number is green 
and indicates that an order for these parts is going 
through the shop. 

In Fig. 3, there are two black pins opposite “Plug 
18-A.” The pin to the right stands on the 200 line 
and the one to the left on the 21 line; this indicates 
that there are 221 of these parts in stock. 

A list is kept each day of finished parts received 
into or delivered from the finished-stock and 
from this list the next morning the finished-stock clerk 


pieces is 50, 


room, 


posts the perpetual-inventory cards and changes the 
location of the pins on the inventory board. 


Universal Angle Plate for the Use of 
Toolmakers 


By R. BERNHARDSON 


In Figs. 1 and 2 are shown opposite views of a new 
and helpful little fixture that has been of considerable 
aid to its designer in solving plain and difficult jobs. 


The fixture is adapted for the use of mechanics engaged 





FIG. 1 FRONT VIEW OF UNIVERSAL ANGLE PLATE 


in the production of work requiring precision. It is 
especially valuable to those who have to do with dies, 
master plates, gages, jigs and experimental work. Or- 
this character requires frequent 


dinarily, work of 
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changing, and set-ups are sometimes rather costly; but 
with this fixture, jobs are very often laid out, set up 
and finished in one setting. 

The angle plate consists of 11 parts—the body, tilting 
table, hinge plate, two locking screws, two adjusting 
bars, hinge bar, sine bar and two locating pins. All 
of its sides are square. The tilting table can be set 
to two different angles at once and locked securely 
with the aid of a clamp over the adjusting bar. The 
adjusting bars are so made that the tilting table can 
be set to any angle within its range and in four differ- 
ent positions on the horizontal line. The sine bar can 
also be set to any angle or fraction thereof and can be 











FIG BACK OF PLATE, SHOWING SINE BAR 
held accurately with any suitable instrument over the 
locating pins. It is understood that, when accuracy is 
mentioned, degrees or fractions thereof will have to be 
converted into thousandths of an inch before measure- 
ments can be taken. 

The angle plate can be used to advantage on the 
bench and on almost any machine in the toolroom—for 
instance, the lathe and milling, planing, shaping, sur- 


face grinding and drilling machines. 


Cost of Welded High-Speed Tools 


By A. D. HALLETT 


The accompanying figures, from costs taken on a 
lot of 300 welded tools recently made, readily indicate 
the advantages of tools with cheap steel shanks and 
welded high-speed steel cutting tips taken from the 


COST OF 300 WELDED TOOLS 
Labor 

“aw $2 00 
S} 3 00 
Bl 3 00 
Pa 1 60 
(oxva “ l 22 00 
Roug!l 8 90 
Cas 6 22 
$46 72 

NI 320 N l k 22 40 
I $69 12 
scrap box. At a total first cost of less than 24c., a tool 


was made that replaced the customary $4 one in use in 


most shops. 
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Shear 


Home-Made Power 





By C. H. WILLEY 
The illustration shows how we made a power shear 
from material found around the machine shop. The 
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HOME-MADE POWER SHEAR 
method of attaching the shear to a lathe is also shown. 
A stud and roller A on the faceplate drive it. The back 
gears are used, and the lathe is run on slow speed. 


Electric Pointers for the Shop Man 
By DONALD A. HAMPSON 


Shops with electric drive often have no electrician 
in their employ. In such cases, if someone in the shop 
with a liking for electrical work is given a little ele- 
mentary instruction, annoying delays and their loss may 
be avoided. 

Alternating current, 220 volts, three phase, is com- 
monly found outside of the larger cities. A typical fuse 
box for this is illustrated by Fig. 1, and the testing 
apparatus in Fig. 2—that is, two 110-volt 4damps con- 
nected together in series, as shown, with a free wire, 
or lead, about 6 in. longgextending from each lamp. 
The ends of the leads ar@scraped bare so as to make 
better contact when applied to a terminal. 


Current enters by the three wires on the right, Fig. 


1, and passing through the fuses, leaves at the left 
through the wires running to the motor. The fuses 
are the breaking members—the automatic “safeties” 
to guard against an overload on the motor or any 
excess current passing through the wires—and will 
“blow” in 95 per cent. of all cases before any other 
part of the electrical system is injured. With the 


three-wire system, an excessive current will blow out 
any one or two from the fact that 
the ordinary cartridge fuse looks the same “before and 
after,”” in most cases, that there is a doubt as to which 
fuses are blown. 

The test is simple and is made by applying the bared 
ends of the lamp leads to opposite ends of the fuses or 
the fuse clips or the wire connections. Referring to 
Fig. 1, it will be seen that the ends of the fuses are 
lettered; also, that the lamps are connected across from 
A to E. Now if the fuse BE is good, the lamps will 
light; otherwise, they will not. If the lamps light when 
tested across A to F,, the fuse CF is good. This merely 
shows that the fuse CF is bringing the current to the 


fuses; and it is 


end F. If it were not, there would be ao current at 
’ \ 
ie in: A \ ‘\ 
DROIT A (3 } 
: ‘ca eS mys fi : ) j  % 
—O FF F ») : 3} 
- : i =J 
E~- . a B wir : -—., of : 
—Fh owe i 23 
3 > = 
F ~<a oe C 4 = 
y , }, | aa ' 
L . FIG.3 
FIG.1 FIG.2 
FIGS. 1 TO FUSE BOX, TEST AND REPAIR 


F to pass through the lamps and light them when con- 
tact is made at A. 

Testing both ends of the same fuse will not light the 
lamps either with good or with blown fuses. The tests 
should be from A to E and to F, from B to D and to 
F, from C to Dandto EF. As explained in the preceding 
paragraph, the bad fuses can be detected and eliminated 
in this way. If there is a doubt as to any fuses on 
hand, they can be slipped into the clips after quitting 
time and tried out. 

When it happens that there are no spare fuses and 
they cannot be had without delay, resort may be made 
to the simple expedient of bridging from end to end 
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fuse on the outside. In Fig. 3 is shown a 
wire thus soldered on. A piece of copper wire or a strip 
about the size of the wires of the circuit is best to 
use. It should be understood that with a good cartridge 
fuse the ends are so joined, but the connection is inside 
the case and of a soft metal of proper resistance. The 
wire soldered outside performs the same function, but 
is not safe for many reasons, and such a doctored fuse 
should be replaced at the first shutdown. 

Loosened connections are the only other common elec- 
trical troubles that do not call for expert repairs. There 
is always more or less jar about machines and buildings 
in which they are installed, and the screws at terminals 
sometimes work loose; then the contact is poor, and the 
resistance of the joint increases so that the parts heat 
up, often burning off altogether. This latter trouble is 
the first indication of the loosened screw, unless some- 
one regularly goes over the terminals to try them. 

Fuses have to be tested with the switch closed. All 
other work on the line, even changing fuses, should be 
done with the switch out—open. 


of a blown 


Explanation of the Failure of Material 


By WILLIAM W. GAYLORD 


Chief Draftsman, Coe Brass Branch, American Brass Co 


I was very much interested in your article on the 
“Explanation of the Failures of Material’ on page 813, 
Vol. 46, and the comparison of the various theories, 
but found one statement which I think must be a 
mistake. The statement is made that in determining 
the thickness of a hydraulic cylinder the maximum- 
stress theory and the maximum-shear theory will both 
lead to the same thickness of metal needed to with- 
stand a given pressure with a given factor of safety, 
while the maximum-strain theory will suggest a smaller 
thickness of metal. 

Now the formulas for the thickness of a hydraulic 
cylinder by the three theories are as follows: 


f ) ; 
Maximum stress / rie! = f ] ) (Lamé) (1) 
N/- 2 
— - — ‘ if 3p 
Maximum strain ¢ r| : ; 1) (Lanza) (2) 
\ 4} op 
: 2pr 
Maximum shear f¢ req 7 ap r? (3) 
in which 
r Inside radius of cylinder; 
f Safe stress in tension; 


p Internal pressure; 
t Thickness of cylinder. 
Now, taking a concrete example, assume a cylinder 
2 in. inside diameter made of steel having a safe work- 
ing stress of 16,000 Ib. per sq.in. in tension and made 
to stand 6000 lb. per sq.in. internal pressure. 
3y formula (1) 


16.000 6000 22. OOO 
t 1 \ 16,000 6000 L) | \ 10,000 1) 
1(1.48 l) 0.48 in. 
By formula (2) 
18,000 


64,000 


( 82,000 
W\ 64,000 


\ 34,000 


0.55 in. 


1) 


30,000 


1(1.55 1) 
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By formula (3) 
12,000 

\ 16,000 — 12,000 
l 2 

This shows that the maximum-stress theory would 
suggest the thinnest cylinder wall, while the maximum- 
shear theory would require the thickest, with the 
maximum-strain theory between the two. 

The experiments of Cook and Robertson reported in 
London Engineering, Dec. 15, 1911, seem to show that 
if formula (3) be modified to 


l= ] Y Sti 


lin. (using positive root only) 


2pr° 
N 1.2f — 2p 
it will more nearly represent the experimental results. 
The writer has used this formula on steel cylinders 
and fittings, both forged and cast, for several years 


with satisfactory results. Applied in the example 
above, 
' 12,000 , — 
\ 19,200 — 12,000 V 4.01 


0.63 on. 


] 1.63 
In this formula f may be taken as two-thirds of the 
elastic limit of the material for cylinders not subject 
to hammer or shock, but where there is water-hammer 
the stress f should not exceed one-half the elastic limit 
and in very severe cases one-third should be used. 
For cast iron, formula (1) should always be used, 
as this material fails in tension at a lower stress than 
in shear. 


Handy Diemakers’ Square for 
Small Work 


By H. A. SCHAUER 


Only a few dimensions are given on the accompany- 
ing sketch of a very handy diemakers’ square, just 
enough to give an idea of its general proportions. 
This one is for fairly small work, but anyone desiring 
such a tool would have to make it to meet his special 
requirements. 

Its special feature is the hole beneath the blade, 
enabling one to see what sort of contact is made be- 

tween the blade and the 

. ‘ie work inside a hole or slot 

in a die. As the amount 

of clearance used in dif- 

ferent shops varies, the 

“re blade is adjustable. The 

base is made in two parts, 

so that the of the 

slot holding the blade can 

be ground parallel. In 

this way, a fit can be 

Za made that will be tight 

enough to hold the blade 

in place. While this blade 

is put in with a rivet, 

anyone having the time 

can use a tapered screw or some other means that will 

fasten the blade securely and still be easily loosened 
when it needs adjusting. 





sides 


HANDY DIEMAKERS 
SQUARE 
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Driver for Threaded Work 


By WILLIAM FORRAY 


The accompanying illustration shows a tool that I 
am using with excellent results on threaded work. The 
device eliminates the “hunting up” of the two halves of 
nuts and a suitable lathe dog. As the dog does not make 
himself noticed by barking, I designed one that bites. 

The device consists of a set of split bushings of the 
kind shown at A for various sizes of threads. The 







mmm 


Bored to-A\ iki 
fit various a, 
Size Bushings; 


Section through 
Bushings 








DRIVER 


FOR 


THREADED WORK 


bushing is fastened to the driver B by a headless set- 
screw C. By tightening the bolt D the driver will be 
clamped firmly to the work, without injuring it. 


Safety Device for Semi-Automatics 


By CHARLES H. MCCARTER 


The worm and wormwheel shown in Fig. 1 were used 
on a semi-automatic turret machine to drive the drum 
on which the cams were placed for controlling the 
movements of the turret tools. It frequently happened 
that the tools jammed and sometimes broke, or the 
wormwheel cracked at the hub where it was keyed to 
the shaft. 

This in time became quite an expensive proposition, 
as the wheel, which was 18 in. in diameter, had to be 
replaced, and in addition there was the loss in pro- 
duction. It was decided to put in a safety arrangement, 
so that, if the tools jammed, a pin would shear off and 
the turret remain idle until backed out by hand. 

The hubs A were turned down flush with the sides as 
shown. Then a flanged bushing C was made of cast iron 
and faced and turned true to fit the enlarged bore of 
the wormwheel. One end was threaded with a 20-pitch 
thread and contained two circular locking nuts to keep 
it in place. This casting C was slotted and keyed direct- 
ly to the shaft of the cam drum. 

On the faces of the wormwheel and bushing C two 
holes were bored to receive the hardened and ground 
disks B. These disks were made of Firth Sterling Spe- 
cial tool steel and the hoies were lapped to fit 0.125-in. 
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drill rod. The disks were made a drive fit in the worm- 
wheel and in the flanged bushing. The whole thing was 
assembled. Then the 0.125-in. rod was driven in place 
in each set of disks and the machine started. 

When the strain on the machine became too great, the 
hardened disks simply sheared the drill rod; the ma- 
chine. was stopped, brought back to position by hand, 
the drill rod driven in a trifle farther, and the machine 








SAFETY DEVICE FOR SEMI-AUTOMATIC 


was ready to proceed as before. The relative position 
of the bushings was easily found by marking a line and 
figure on the two castings. 

This arrangement proved satisfactory, and it was 
only necessary to take the disks out at intervals. 


Using a Micrometer to Set Dividers 
By GEORGE F. KUHNE 


The illustration herewith shows how a micrometer 
can be used for setting dividers. Upon the sleeve of 
a micrometer a line is cut 0.050 in. from the end, as 
shown at A, and on the frame a slot is milled and 
the piece inserted at B. A prick-punch mark C is made 
in the insert B, for one leg of the dividers in setting. 

Assuming that, when the sleeve is at zero on the 
thimble, the distance from C to the line A at zero is 
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MICROMETER ARRANGED TO SET DIVIDERS 


0.100 in. and that we wish to scribe a radius of a circle 
0.350 in., the adjustment is made to correspond to the 
reading, as in the drawing, which shows 0.075 on the 
reading and plus 0.100 0.175, the required distance. 
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Some Problems of the Machine- 
Tool Builder 


YEVER before has the importance of machine tools 
N been such a vital factor and never before have the 
tool builders been confronted by so many 
problems. The greatest of these problems are raw ma- 
terials, labor and prices, and these are sufficiently im- 
portant to demand the most careful consideration. 


machine 


The fixing of prices on pig iron and copper has given 
a basis for future prices but does not affect the present, 
as the material which will be used during the next few 
months at least, had already been bought at the higher 
prices. For every prudent business man always en- 
deavors to safeguard his supply of raw material by con- 
tracting for it far enough in advance to insure a con- 
stant and adequate supply; otherwise he cannot do his 
share toward the much needed output of machine tools. 
With this in mind it is clear that no reduction in the 
cost of production can be looked for from this source 
until pig iron and copper begins to be bought at the 


new price. 


The question of labor is a very serious one, with the 
actual wages even less important than the supply of 
workers. This is all the more perplexing and exasperat- 
ing owing to the inflexible and uncompromising atti- 
tude of the war department regarding exemptions. 
Thousands of skilled draftsmen, machinists and workers 
of various kinds are refused exemption, even where 
they are working directly on machines for government 
use, or on other equally important work, making the 
applied to the in- 


sé 


term “selective” a misnomer as 
dustries. 

Machine tool builders are being urged to increase 
their output and at the same time they are compelled to 
train new men, and to substitute women, for skilled 
workers who could unquestionably be of more service 
in the shop than in the army. 

The time seems to be ripe for a vigorous protest from 
all the industries against the failure to recognize the 
necessity for skilled men being kept where they can be 
of the greatest service to the country. Even if they be 
not exempted they should be assigned to duty in the 
plants where their skill can be utilized to the utmost, 
not for themselves or for the industry, but for the bene- 


fit of the whole country in helping to win the war. 


The introduction of women into the machine shop is 
another problem, and one which is more complicated 
than might appear on the surface, especially in the 


older shops. There is no question as to the work women 


can do in the shop, but it takes time to train them, the 
same as with inexperienced men, and time is one of 
the very important elements at the present. 


Then too, 


it is not to be expectea tha. many women will be either 
adapted for or inclined toward the positions which re- 
all-round knowledge of ma- 


quire a fundamental or 


chinery. 


The problem of price is also pertinent and trouble- 
some, for while prices have necessarily advanced, in 
some few cases to a high figure, it is important and in- 
teresting to note that machine tools have advanced less 
han almost any other product, during the past three 
years. With pig iron jumping from $10 to $55 a ton in 
some cases, copper from 11 or 12 cents to 35 cents, and 
high speed steel from 60 cents to $3 a pound—the 
advances that have been made in machine tool prices 
seem insignificant. 

The inference is surely justified that either the other 
products have been advanced much more than neces- 
sary or that machine tools are still under priced. 

The following table shows the advances in a number 
of products in similar lines, all of which affect the ma- 
chine tool industry: 


Aug Aug., Increase Increase 
1914 1917 in $ in 
Pig iron—No. 2 Southern at 
Birt han $10 00 $47. 00 $37 00 370% 
Castings 2.314 4 51 2. 184 94° 
Machine steel |. 15 (Base) 4 25( Base) 3.10 270° 
Cold rolled steel | 50 (Base; 4 50 (Base) 3 00 200°, 
High speed steel 60 2 50 1.90 3165 % 
Alloy steel and spindles 3 20 & 50 5 30 1653 ° 
After studying these figures and noting the huge 


increase and prices since 1914, machine tool builders 
can certainly claim moderation when they realize that 
the average advance in machine tool prices has been 
60 and 70 per cent. Some, to be sure, have advanced 
100 per cent. or more, but these are offset by those that 
have advanced only from 20 tv 30 per cent. in some 
cases. With such a showing as this, the machine tool 
builder may well object being classed with those who 
have used the war as an excuse to secure the greatest 
profits possible. 


The Editor Becomes a Major 


T IS with genuine regret that we announce the re- 

tirement of John H. Van Deventer as Editor-in-Chief 
of the American Machinist for the duration of the war, 
for it is Major Van Deventer now, and though we know 
that his absence is but temporary we await his return 
with pleasant anticipation. 

Mr. Van Deventer has been serving the country in 
various ways, mostly through the columns of the Amer- 
ican Machinist since the war began, but we are glad 
that his abilities have been so well recognized by others, 
and that he now has this opportunity for direct service 
to the Government in its hour of need. He is now con- 
nected with the Gun Division of the Ordnance Bureau. 

He carries with him in his new work the best of 
wishes from his staff and from all his business and per- 
sonal associates. 
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This department is open to all new equipment of interest to shop owners. 
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should be addressed to Editorial Department, “American Machinist.” 


Cone Automatic Four-Spindle Screw 
Machine 

The accompanying illustrations show the Cone auto- 
matic four-spindle screw machine, made by the Cone 
Automatic Machine Co., Windsor, Vt. 

Fig. 1 shows a partial end view of the machine, with 
the hinged gear guard thrown back to illustrate how 
easy it is to get at the mechansim. Fig. 2 is a similar 
view from the same end but opposite side. } 


is a 


Fig. 3 


camshaft assembly can be quickly removed by merely 
taking the bearing caps off. As previously stated, the 
upper bed is supported on and bolted to spacers which 
in turn are bolted to the lower bed. The right-hand 
spacer is in the form of a hollow column. In the motor 
driven machine the belt passes down through it to the 
motor below. When countershaft drive is provided the 
belt passes upward from the drive pulley to the counter- 
shaft 
to adapt it for either type of drive. 


No change is necessary in the machine 
At the end of the 


above. 























FIG. 1 MACHINE WITH GEAR GUARD OPEN 


side view with all guards removed, showing how unusu- 
ally accessible all parts of the machine are to the oper- 
ator with no disturbance to the adjoining mechanism. 

This machine is built in three sizes with a capacity 
of 1 in., 1} in. and 12 in. diameter by 6 in. long. 

The machine is of double bed construction, one bed 
being over the other and separated by spacers. The 
upper bed carries the feed works, camshaft, main drive 
pulley, stock feed mechanism and indexing mechanism, 
all of which are very readily accessible. The entire 


FIG OPPOSITE VIEW WITH GUARD CLOSED 


machine the spacer is provided with a door which cov- 
ers all the change gears for the spindle drive and feed 
works. These are carried in the upper bed. 

The center spacer carries the forward the 
spindle carrier, both cross slides and the index locking 
pin. The cross slides carry three forming tools, if neces- 
sary, and one cutting off tool. The cross slides have flat 
bearing surfaces. A taper wedge gib at the top provides 
adjustment for wear, and flat gibs with cap screws hold 
the slides sidewise. 


end of 








742 AMERICAN 

The rear spacer carries the rear end of the spindle 
carrier, and means is provided for taking up any wear 
in the latter. 

The spindles are of hardened steel ground all over, 
and run in adjustable bearings of phosphor bronze. 
The locking pin blocks are located beyond the full diam- 
eter and at the spindle nose end of the spindle carrier. 
They can readily be removed without disturbing any 
other part of the mechanism. 
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Abrasive Surface Grinding Machine 


To meet modern shop requirements more satisfac- 
torily, the Abrasive Machine Tool Co., of Providence, 
R. L., have produced a surface grinding machine, which 
has features different from conventional design. 

The machine is massive and of great capacity. The 
entire frame is a one-piece casting, being rigidly braced 





Cutting off, the final opera- 
tion, is on the upper 
front spindle. This arrange- 
ment brings the last and first 
operations to the front of the 
machine, enabling the oper- 
ator to see whether his work 
is coming correct at the finish, 
and if it is starting right. 
There is another advantage 
of having the forming oper- 
ations on the first two slides 
which are close to, and sup- 
ported by, the lower bed. The 
work coming from the final 
spindle is practically free of 
chips, and as there are only 
the cutoff chips to contend 
with the separation of work 
and chips is a simple matter. 


done 


All turning, heavy drilling 
and forming is done _ on 
the two lower spindles. If 


necessary the rear upper 
spindle can be provided with 
a high-speed drilling attach- 
ment. The feeds of the 

















upper spindles are independ- 


ent of each other, and of FIG. 3 MACHINE WITH ALL GUARDS REMOVED 
. J sam ani . Made in three sizes accommodating work 6 in. long and 1, 1} and 18 in. in diameter respec- 
se 2 lower sp 8. ; ; : Ae A ‘ 
those of the ] wes a indles tively size of spindle bearing 1 in. machine, 24 x 64 in., 14 in. machine, 23 x 64 in 1§ in 
The lower spindle feeds are machine, 24x 64 in.; spindle bearings adjustable; feed changes, 10; spindle speeds, 150 to 900 
: ta ry motor us¢ d 5 hp with any oltage or speed desired speed of driving pulley 600 
not independent of each other, r.pm.; height, 5 ft.; floor space, 30x78 in.; weight, 4800 Ib 


but can of course, be ar- 

ranged fast or slow as the work demands. The stock 
stop is controlled by the cutoff slide, the stock being fed 
while the tool slides are returning. The chip pan is 
provided with a strainer bottom, underneath which is 
the sump from which the pump sucks. At the end of 
the machine there is a wide opening into the chip pan so 
that the chips can be easily removed without interfering 
with the operation of the machine in any way. 


““Impervite”’? Pyrometer Tubes 

Charles Engelhard, 30 Church St., New York City, 
is now marketing a line of pyrometer protecting tubes 
under the trade name of “Impervite.” It is claimed 
that the body of these tubes is practically identical with 
that of the Marquardt, as are also the coefficient of 
expansion, the mechanical strength and the porosity. They 
are claimed to have absolutely no effect on platinum 
wire at high temperatures, and that the melting point 
is above 3500 deg. F. The glaze is claimed to be harder 
than that of the Marquardt tube after it has matured, 
and thorcughly impervious when uniformly applied and 
strongly resistant to fluxing action. It does not be- 
come sticky at high temperatures, 


internally to resist distortion in use and transportation, 
and is supported upon three points, so located as to 
insure the equilibrium of the machine. 

The unit system of construction has been strictly 
adhered to throughout, and either one of the units can 
be removed from the machine without materially dis- 
turbing any other part. 

Fig. 1 shows this machine equipped for belt drive 
but provision has been made for equipping it with motor 
drive, the motor being mounted inside the base, as 
shown in Fig. 2, no extra parts being required other 
than a large idler pulley equipped with anti-friction 
bearings mounted on top of column. 

The wheel head is provided with a hand wheel for fine 
adjustment, the dial being graduated to 0.00025 in., and 
also with a hand wheel with a 3 to 1 acceleration for 
rapid adjustment. The adjustment of the head is by 
means of worm and worm wheel which run in a bath of 
oil, and are adjustable for wear. The head is very 
massive, and is supported on a ball thrust bearing. It 
is also carried in square ways provided with a liberal 
taper gib for taking up wear in case this becomes 
necessary. 




















automatic ; 
. diameter by 3 in. face; weight of belt drive 


to 
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1. THE ABRASIVE SURFACE GRINDING MACHINE 


Feed capacity, 22 in. longitudinal, and 8 


é In 


0 Ib, 


in. cross-feed, both 


vertical adjustment, 12 in.; takes grinding wheels up 


machine, 
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A large passage way through the wheel head provides 
for connecting with a water pump for wet grinding, as 
in Fig. 3, or with an exhauster, Fig. 4, when it is de- 
sired to do dry grinding, no unsightly exterior appli- 
ances being necessary in either case, as the connections 
are made entirely inside of the machine. 

The wheel spindle is hardened tool steel, and runs in 
liberally proportioned phosphor bronze boxes, adjusta- 
ble for wear. The table feed and reversing gear mech- 
anism are carried in a separate gear case, all gears being 
of the spur type and run in a bath of oil maintained 
at a constant level. This mechanism is entirely self- 
lubricating. 

Every possible precaution has been taken to exclude 
emery dust and water from the operative parts of the 
machine, also much attention has been given to safety 
features, there being no moving exterior parts whereby 
the operator can possibly be injured. The cross-feed 
mechanism is mounted inside of the frame, the adjust- 
able reversing dogs only being exposed. The driving 
belt is also inclosed up to the top of the machine, a 
feature that not only protects it from dirt and injury, 
but keep the workmen at a safe distance. 

Much thought has been given to the convenience of 
the purchaser when forced to make repairs or provide 
for renewals; such as the flat carriage ways, adjustable 
gibs for taking up wear of table carriage and wheel 
head, eccentric adjustment of elevating worm wheel, 
bronze bushed cross feed and elevating nuts, and the 
perfect accessibility of all working parts. 

All high-speed shafts, except the wheel spindle, are 
provided with anti-friction bearings, this also includes 
the loose pulley of countershaft. 

A lever is provided at front of carriage for reversing 
the table by hand when this feature is at all desirable. 
































FIG. 2. METHOD OF FACING 
MOTOR DRIVE 


FIG 
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MACHINE FITTED WITH FIG. 4 DUST EXHAUST IN PLACE 
PUMP AND WATER GUARDS OF PUMP 
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‘“* Sponsel ” Gun Barrel Calibrating 
and Straightening Machine 


647 Main St., Hartford, Conn., 
achine illustrated which is used 


‘he Sponsel Co., Inc., 


is now marketing the 1 
for measuring and straightening the bore of gun bar- 
siaeeiteieaieeaiiaanial as rels, for the determina- 
tion of reamer pockets, 
for the determination 
of eccentricity of the 


the barrel 


in regard to the bore, 


outside of 


for the location of 
sighting marks, and 
for the measurement 
and straightening of 
the bore after rifling. 
It is claimed that this 


machine enables inex- 
perienced help to 
straighten barrels 
within very close limits. 
The machine straight- 





ens the work by pro- 
ducing a permanent set 
in the metal and the 


mechanism, which is 
under the control of the 
operator, be ad- 
justed to produce pres- 
for any 


may 
sure required 


cross sec- 


particular 
Deviation from 
detect- 


appa- 


tion. 
straightness is 
ed by electric 
ratus and the amount of 
error is determined by 





a graduated disk read 
thousandths of 
an After being 
placed in the machine 
the barrel does not have to be removed until all straight- 
ening operations are completed and the danger of marks 
from hammer blows is Two of the advan- 
tages claimed for the machine are that it can be operated 
as well at night as in daylight and that it requires only 
about one-sixth the floor space required by the eye and 








ing to 


GUN-BARREL MACHINE inch. 


overcome. 


hammer method. 


“ Kobert ” Electric Riveting and 
Forging Machine 

The New England Machinery Co., New Haven, Conn., 
is now marketing the electric riveting and forging ma- 
chine illustrated. It is of the two-unit single-cycle 
power type and heats and drives rivets at one operation. 
The two units employed are the copper heating electrode, 
and the steel forging set, both of these being mounted 
on a swinging frame, which enables the operator to 
bring either set directly over the rivet or bar to be 
forged. Single-phase alternating current is used at a 
pressure of from four to six volts, the electrodes being 
of electrolytic copper, water cooled to prevent overheat- 


ing. The lower die is of steel, water cooled, and so ar- 
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ranged that it may be easily changed where various 
types of work are handled. The machine is built in four 
sizes suitable for driving rivets of from 4 to 2 in. in 
diameter. 

For forging work the machines, instead of making 
a single stroke, are provided with a multi-blow feature, 
which is operated by a special plunger and electrode 
carrier and a cam drum actuated through change gears 
from the crankshaft. The heating is either by a hand 
operated contact or by automatic rolls, in the latter case 

















ELE RIC RIVETING AND FORGING MACHINE 


it being possible to forge material from the bar or 
coil, the material being heated automatically as fed. 
When being used for riveting the machines are fitted 
with a safety device making it impossible for the ma- 
chine to make two or more strokes. The safety device 
also prevents a stroke being made unless the heading set 


is in correct position. 


Condensed Index—How I File 
the Clippings 

By D. J. NEVILL 
Referring to your condensed index of equipment, 
which by the wavy is an excellent scheme, I have never 
found it necessary to paste the sheets on cards. With 
a 3x5 card there is no difficulty in getting it to stand 
up in the case. The thin sheets occupy much less space 
cond are more easily handled than the cards. There is 
usually plenty of room in the margins for any notes 
that are desired. The pasting takes time and takes one 
away from his desk and paper to get the paste pot. It 
also complicates the operation of tearing and filing. 

I have an index many years old in which the cuts are 
filed without any backing. In many cases they are 
doubled where too large for the case. I have never 
had any trouble in getting the cards to stand up. 
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Washington, D. C., Oct. 20, 1917—When one notices 
the daily increase in the number of officers’ uniforms on 
the streets of Washington, it causes wonderment as to 
why so many should be so far away from the fields of 
military training of various kinds. But when one be- 
gins to meet old engineering friends with captain’s or 
major’s insignia on their shoulders, we realize that 
they are not real bonafide military men at all, but what 
might be called civilian officers. This is shown by the 
U. 8S. R. on the collar, meaning United States Reserve. 
The woods are full of them and it is a very hopeful 
sign. 

While many of us do not approve of putting a mili- 
tary uniform on a man who has no just claim to mili- 
tary honors or distinction, there is at present no other 
wav to give a perfectly competent engineer either 
authority or financial recognition. The uniform would 
seem to belong to those whose training had fitted them 
for military duty, and to no one else. It would 
as though military men would resent their insignia of 
rank, which has been earned by hard work at West 
Point and in the field, being worn by those who had not 
College men who have worked hard for a 


seem 


so earned it. 
degree, resent the same degree being conferred on some 
one who has never earned it, and who in many cases 
most certainly do not deserve such distinction. In both 
cases it cheapens the degree or rank, for those who 
actually earn it and deserve it, and it is to be hoped that 
a more rational method may soon be devised for secur- 
ing the services of engineers and others needed at a 
time like this. 

We can congratulate 
means the whole country, on the fact that so many real 
managers of industrial establishments 
According to an official of the 
Ordnance Board, there are over ten civilians to 
every regular army officer on that board. To be a little 
more exact, and yet to preserve a proper amount of 
camouflage, I am permitted to state that there are over 
500 civilians on the board in Washington alone, with 
more than that number scattered about the country as 
inspectors and advisors in various shops. 

Many of these men are sacrificing thousands of dol- 
lars a year to be of service in this crisis, are working 
harder and longer hours than they could be hired to 
work for any salary which might be offered, and the 
country may well be proud of them. The regular army 
men are proud of them too, and it is safe to say that 
never again will there be the same feeling of aloofness 
which formerly characterized too many ef the West 


ourselves, however, and this 


engineers and 
are now on the job. 
now 


Pointers. Nor must the fact be overlooked that some of 
these regular officers in the Ordnance Bureau have done 
marvelous work in spite of all obstacles. Nights, Sun- 
days and holidays they have labored with insufficient 
organization and almost no office assistance, and not 
always backed up as they should have been. These men 
will be long remembered by those who know what they 
have done, and they are not included in any criticisms 
which have been made, or which it may seem necessary 
to make in the future. 


TOOLS AND GAGES 


There is every indication that a large quantity of 
tools, fixtures and gages will be needed in a very short 
time, either by the Government or by the manufacturers 
who will be asked to make the munitions which must be 
ordered. While the plan has not definitely an 
nounced, it is quite probable that the master or 


been 
refer 
ence gages will be ordered by the Government, while the 
working gages will be bought by the manufacturers who 
The headquarters for the inspec- 
the 


secure the contracts. 
tion of gages, however, is likely to be returned to 
Bureau of Standards as was originally intended. 
Still 


machine tools and machinery 


for 


kinds. Regular 


other indications point to a great demand 


of other 
lines of supply are already taxed to their limit, in many 


lines, and new sources of manufacture are being sought, 


especially for good sized lathes and planing machines 
The source of these inquiries is not for publication, but 
anyone who can handle work of this kind put 


in touch with the proper parties through our New York 


can be 


office. 


JAMMING THE JAM SUPPLY 


| of things gets 
d by incidents 
is the 


The way in which bureaucratic contr 
itself tangled up in red tape is indic: 
which comes to light from time to time. 
case of jam for the army which has more humor than 
The army had always used a certain va- 
riety of jam; blackberry, as the story has it. So, when 
the great increase in supplies became necessary, the 
officer in charge simply multiplied his order for black- 
berry jam by the necessary factor and sent it to the 


One 


seriousness. 


manufacturers. 

The order was too large to be filled and the dealers 
suggested that some other kind be substituted for part 
of the order, but this was not according to precedent 
and the suggestion did not meet with favor. The black- 
berry jam was not forthcoming, however, and the order 
was finally split to include raspberry. By this time, 
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however, the supply had been so reduced that another 
division was necessary and the order, as finally placed, 
was 2a much greater mixture than would have been 
necessary otherwise. 


OUTFITTING A SPECIAL UNIT 


Another instance was in the outfitting of a special 
unit to go to France not long ago. It was a special 
unit, enlisted for a particular piece of work, and had 
been gathered in a hurry and was to sail the next day. 
A blanket requisition was sent the quartermaster at 
New York, who promptly refused to honor it because 
the usual procedure was to have a separate requisition 
for each man, giving the size of his shoes, socks, shirts, 
ete. The fact that they were ordered to sail the next 
day had no bearing on the case until, after frantic ap- 
peals from various quarters, some one was found who 


could perform the necessary magic, and the outfits 
were secured. 
There is one case in particular, however, which 


shows great efficiency on the part of an officer in the 
Q. M. C. and I regret not being able to use his name. 
Owing to the nature of his work he was given wide 
discretion which was amply justified by the manner in 
which he handled the work in question. 


THE SYSTEM TO BLAME 


We must not, however, blame the officers in ques- 
tion too much, but rather the system, which makes them 
but a cog in the wheel, where the exercise of discre- 
tion subjects them to reprimand or court-martial. Army 
and Navy inspectors may be the best intentioned men 
in the world, but if they pass a shaft which is a thou- 
sandth of an inch below the size specified, they may 
be subjected to an inauiry, quite regardless of whether 
a shaft of half the size would be plenty big enough 
or not. The same thing is true in a way with the larger 
corporations, but not to the same extent in most cases. 
The only remedy seems to be to put only competent 
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men in places where individual judgment can be exer- 
cised to advantage, and to forget or waive the seniority 
rule just as we do in private business where we desire 
the best results. No rules can ever be made which, 
followed blindly, will produce the best results. That 
is the great weakness of most of those who try to teach 
management, scientific or otherwise. They forget that 
learning a set of rules by heart does not make a man- 
ager. In the same way no officer who is obliged to 
follow the bock on all occasions, can be as efficient, or 
meet emergencies as well as though he could use dis- 
cretion when unusual conditions arose. 


WHAT SOME OFFICERS HAVE DONE 


It must not be imagined that I do not appreciate the 
great handicaps under which many of these officers 
worked. The marvel is that in many cases they were 
able to accomplish as much as they did. And no more 
loyal, hard working or conscientious men inhabit this 
planet of ours than some of these same officers. Some 
of them have been asked to perform tasks for which they 
are not fitted by their training and for which they 
are by no means to blame. As one retired officer who 
has been called back into the service put it, he had 
nothing to gain and everything to lose, but he had 
to come back. Some have died under the strain and 
others are likely to follow suit—just as much a sacri- 
fice to their country as the soldier on the battlefield. 
And just as needless a sacrifice as the soldier who dies 
at his post when he should never have been asked to 
stay. 

The fault lies with the system which did not select 
engineers and production managers for work in their 
field so that plans could have been ready, useless re- 
finements eliminated, parts designed with a view to 
rapid manufacture as well as proper functioning. In- 
stead these duties were left in the hands of men who, 
though highly skilled in their own lines, were not trained 
in rapid or economical production of munitions. 
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ize Arms Corp., is now connected with the - Eugene Franz Roeber, Ph.D., editor of each month, Exchange Club, Boston, Mass 
Motch & Merryweatner Machinery Co., Metallurgical and Chemical Engineering,” req F. Stockwell, 205 Broadway, Cam- 
Cleveland, Ohio one of the McGraw-Hill Publishing Co.'s bridgeport, Mass 
Charles H. Colvin, who has been con- Papers, died Oct. 17 He was born Oct. 7, natin = - 
connected with the Sperry Gyroscope Co., 1867, in Torgau, Germany, and received his Engineers’ Society of Western Pennsyl- 
Brooklyn, N. Y¥., has been made manager C4ucation in the universities of Jena, Halle vania Monthly meeting, third Tuesday ; 
of the aéroplane department and Berlin. He came to the United States section meeting, first Tuesday Elmer K 
, in 1894 to engage in electrical engineering Hiles, secretary, Oliver Building, Pitts- 
H. F. Bardwell has been appointed New work, later becoming editor of “Electro- burgh, Penn 
York district marrage: for the Vanadium ¢hemical Industry” and its successor, 
Alloys Steel Co., Pittsburgh and Latrobe Metallurgical and Chemical Engineering.” Rochester Society of Technical Drafts- 
Penn. The New York offices are located at The latter paper deveioped with astonish- men Monthly meeting, last Thursday Oo 
®0 Church St ing rapidity under Dr. Roeber's able direc- I, Angevine, Jr., secretary, 857 Genesee St., 
Howard E. Branch, of the publicity de- tion. It was first issued as a monthly, but Rochester, N. Y 
partment of the General Fire Extinguisher ‘tS growth in influence soon justified the Superintendents’ and Foremen’s Club of 
Co., Providence, R. 1... has been appointed Change to a semi-monthly publication. Dr. Cleveland. Monthly meeting, third Satur- 
as an efficiency expert in the Ordnance Roeber was an indefatigable worker and to day Philip Frankel, secretary, 310 New 
Bureau, Washington, ». C him is due the position of leadership in its fngiand Building, Cleveland, Ohio 
; field which Metallurgical and Chemical s - a 
Frank H. Brooks has resigned as presi- Engineering’ now occupies Western Society of Engineers, Chicago, 
dent and director of EB. & T. Fairbanks & ‘ Ill tegular meeting, first Wednesday 
Co., St. Johnsbury, Vt P. C. Brooks, vice evening of each month, except July and 
president and manager of the Canadian epvenennnnerennesnssensninee seneenne August E N Layfield, secretary, 1785 
Fairbanks Co., Ltd., Toronto, Can, is the i ° e Monadnock Block, Chicago, Ill 
new manager : Forthcoming Meetings Technical League of America. Regular 
H. W. Gaham, mechanical engineer for 5 w meeting, second Friday of each month 
the Herman Pneumat‘c Tool Co., Zelienople Oscar S. Teale, secretary, 35 Broadway, 
Penn., has resigned to accept a position as American Society of Mechanical Engi- New York City : ‘ 
ehief engineer of the Ocala Iron Works neers Monthly meeting, first Tuesday. Philadelphia Foundrymen’s Association. 
Ocala, Fla Calvin W. Rice. secretary, 29 West 39th Meetings, first Wednesday of each month 
H. F. Brandes, who for the past four St., New York City. Manufacturers’ Club, Philadelphia, Penn. 
vears has been works manager of the Put- Howard Evans, secretary, Pier 45 North, 
nam Machine Co., Fitchburg, Mass., has Boston Branch National Metal Trades Philadelphia, Penn. 
resigned his position He has returned to Association Monthly meeting on first The National Machine Tool Builders As- 


and will devote his attention to 
the Sprinefield Manufacturing 


Bridgeport 
interest in 
Co 


Donald H. C 


Wednesday of each month, Young’s Hotel 
Tullock, Jr., secretary, Room 


41, 166 Devonshire St., Boston, Mass, 


sociation will hold its sixteenth annual con- 
vention at the Hotel Astor, New York City, 
on Tuesday and Wednesday, Oct. 30 and 31 
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Crane, Portable 
Canton Foundry and Machine 
Co., Canton, Ohio 


“American Machinist,” Oct 4, 
1917 


The base casting is of steel, 
while the uprights are of semi- 
steel reinforced with a wrought- 
iron band The chain is hand 
forged and tested Roller bear- 
ings are used in the wheel, and 
the axle, fork and yoke are ma- 
chined from drop forgings. The 
over-all dimensions of the crane 
are such that it may be readily 
moved into any box-car Total 
height, 6 ft. 6 in distance from 
fioor to hook, 5 ft. 4 in.; over- 

ang, 2 ft. 6 in outside width 
A bed, 2 ft. 8 in.:; inside width 
of bed, 2 ft. 1 in length of bed, 
3 ft. 2 in height of bed, 67 in.; 
weight, 740 lb. ; capacity, 4000 Ib 


Drilling and Tapping Machine 
Barnes Drill Co., 814-830 
Chestnut St., Rockford, Ill 


“American Machinist,” Oct. 11, 
1917 

Height, 924 in distance from 
face of column to center of 
table, 12 in diameter of col- 
umn, 8} in diameter of table 
23 in.; diameter of spindle nose, 
3 in.; taper hole in spindle, 
Morse No. 4 or 5; vertical travel 
of table, 20 in travel of spin- 
dle, 14 in travel of sliding 


head, 20 in distance from 
spindle to base, 184 to 54 in 
maximum distance, spindle to 


table, 40 in diameter of crown 
gear, 10,;, in diameter of dou- 
ble pinion, 5in.; back-gear ratio, 
4 to 1; spindle speeds, eight, 23 
to 230 r.p.m.; feeds, eight, 0.005 
to 0.075 in. per spindle revolu 
tion; weight, 1850 Ib 


Motors, Induction 
Crocker-Wheeler Co., Ampere, 
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American Machinist,’ 


A type of squirrel-cage induc 
Form P, ranging in size from 
constant-speed operation on 60-cy 


the features claimed for the machines 
high power factor and good ventilation 


Milling Machine 


Standard Engineering Works 
Pawtucket, R. I 


‘American Machinist,” Oct. 11 
1917 

For either hand or power! 
feed. Vertical movement of head- 
stock, 423 in working surface 
of table, 4x 21 in.; table dimen- 
sions outside oil pockets, 74x 
26% in.; table travel by hand 
lever, 6 in.; table travel by 
power feed, 84% in table travel 
by crank, 14 in.; cross-adjust- 
ment of table, 6 in maximum 
distance from center of spindle 
to table, 15 in.; T-slot, § in 
feeds, four, 0.006 to 0.079 in. per 
spindle revolution; taper in 
Spindle, B. & S. No. 9%: floor 
space, 27x 36 in weight with 


countershaft, 1025 Ib 


Patent A pplied For 


‘tion 


4 to 


cle, 


Oct 


C-W 


for 


Among 
torque, 




















Clip, paste on 3 x 5-in. cards and file as desired 


Drilling Machine, Kadial 
Cincinnati Bickford Tool Cc 
Oakley, Cincinnati, Ohio 


American Machinist,” Oct 11, 
1917 

\ plain radial drilling machine 

made in 4-, 5- and 6-ft ize 


fitted with a Reliance adju 
able-speed motor The speed ¢ 
this motor is controlled by shif 


ing the armature, which is ac- 


complished by a small motor « 
tht reversing type mounted ; 
the rear 
motor is by means of a twe 
point push-button switch locate 
on the drill head. The machine 
are fitted with a plain tabl 


' cutting-lubricant outfit and a 
air-column binder 


Drilling and Boring Machine 


Control of the small 


Des 





t. 
of 
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rf 
it 
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Pawling & Harnischfeger Co.. 


Milwaukee, Wis 


American Machinist,”” Oct 11 


1917 


I omewhat similar to th 


company’s No. 12 machine, ex- 
cept that the present model is 


provided with floor equipmen 


and outboard supports for th 
boring bars 


Motor 74 hp., 








t 


e 











variable speed 500 to 1500 
r.p.m.; horizontal spindle travel 
3 ft.: vertical carriage travel 
6 ft. 5 in column travel 11 ft 
6 in.; diameter of spindle, 3 

in.; Morse taper in spindle, No 
6 spindle speeds, 10 to 450 
r.p.m feeds. four. 0.008 to 0.07 
in. per pindle revolution: rate 
of vertical carriage travel, 3 to 
9 ft. per min.; rate of column 
travel, 4 to 12 ft. per min 


Lubricator, Machine Tool 


Madison Kipp Lubricator Co., Madison, Wis. 








“American Machini 





st,”” October 11, 1917 


Built for use on machine tools or other forms of machinery 


Is automatic in action 
thus delivering oil only when tl 


topping and starting with the machine 


1 machine is in motion A hand 


crank is provided for delivering oil at the tart or in case the 


machine ha been idle for a ec 
oil feed has an individual ad 


Drilling Machine, Kadial 
Cincinnati Bickford Tool Co 
Oakley, Cincinnati, Ohio 


American Machinist,” Oct 11 
1917 

A drilling machine made in 
t-, 5- and 6-ft. sizes and driven 
by a 3 to 1 variable-speed motor 
mounted on the arm and geared 
directly to the arm shaft The 
motor controller is located on 
the drill head Fitted with a 
plain table, air-column binder 
and cutting-lubricant outfit \ 
compound-wound motor of the 
constant-speed reversing type is 
mounted on the top of the col- 
umn and serves to elevate or 
lower the arm Control is by 
means of a reversing switch and 
a dynamic brake The switch 
is operated by a square shaft 
controlled by a patented inter- 
locking device to prevent the 
power from being turned or 
while the arm is clamped 


mnsiderable length of time Each 
tment 
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IRON AND STEEL MISCELLANEOUS STEEL—The following quotations in cents 





per pound are from warehouse at the places named 
The Government Schedule of ste t uch went » elie aM se - ee a oe Cine 
will ‘ tle effect on the gen market for some time rest . x > 
aces ype lar socal ances Doge Pigg - 3 Re: oe ae Oct. 19,1917 Oct.19,1917 Oct. 19. 1917 
~ty . _— 7 "r on 1 ‘ rire >.00 »>.00 t.50 
nacht ’ a3 a tor e Toe 1 »70 row 175 
‘ . . wo" aye oo . Openhearth spring steel 7.50 8.25 8.00 @8.50 
} ( Pitteb h-Chi y es Of roo =} ea §& plates. $3 4 
- nr at Spring steel ( icible anal 
New Gove ment price expected W n two weeks ysis) ire 8.00 11.25 12.00 
IG ON Quotations pet t we irrent as fo ws at the m ts _ . . . , 
- hg wt cated igs PIPE—The following discounts are for carload lots f.o.b. Pitts- 
: ; Oct. 19 One Month One burgh: basing card of May 1, 417, for steel pipe; of July 2 for 
191 Aro Year Ago iron pipe 
Ny Sn ‘ Fe \ Birn } $334.00 S4 oo 816.00 —_ — 
oe + al Fou Mee Sere 52 OO 3°00 > OO : BUTT WELD 
* Bescemer Pittsb } 16.30 2 OD t.O5 Steel Iron 
eRe - Pittsburg! 3.00 8.05 0.90 Inches Black Galvanized Inches Black Galvanized 
_y x Ph ladelph , 4 200 *1.00 ly % and *%.. 4.2 % 15% < % to 1% cosece 33 % 17 % 
‘No “oO x ey moo 200 1.00 by 16% 31% 
No Southern Cincir t 5.90 19.90 18.90 LAP WELD 
Ras Fast n Pet viva 5.00 »0.00 "1.50 a 49 of 29 \y > "6 6% 12% 
*Delivered Pittsburgh b. \ y, 95 cents less 2 to © 45° 32 by 2% to 4 . 28 < 15 % 
t% to 6 28 15% 
STEEL SHAPES—The follow base prices per 100 Ib. are for BUTT WELD EXTRA STRONG PLAIN ENDS 
a 2 ! na rger ( yl es ! ne 
structural shapes 3 wu by ‘ o . ind plat § in. and %, 4% and *% 38 20% % to 1% 33 18% 
heavier, from jobbers’ warehouses at the ties imed m4 13 30% 
% to 1% 17 % 34 \, 
New York Cleveland— Chicago— LAP WELD EXTRA STRONG PLAIN ENDS 
One One One One , 10 © OR ly, « > > of 1 
Oct. 19, Month Year Oct.19, Year Oct.19, Year to 4 +3 31 he ¢ 2% to4 29 % 17 % 
1917 Ago = Ago 1917 Ago 91 Ago 4% to 6 42° 30 ', « tt, to 6 28% 16% 
Str tural shapes $5.°5 $5. °° 3 35 S500 $3.40 $5.00 Sh lo Note r ; Tr . ‘ on - basing « d « te , 
oh —s oo at a0 40 : =a 40 150 7 } National Tube Co. quot < i - lated Apr. 1 
Soft steel bar shapes ».00 00 8.35 £50 $40 £50 B.D Sto discounts in cities named are as follow 
Plates, 4 to 1 in.thick.10.00 9.00 7.00 7.00 New York Cleveland Chicago =, 
Gal Gal Gal- 
. , ‘ } name s Nllows flack vanized Black nized Black vanized 
. ON l es pe 100 Ib. at the aces " e as follow Bla Vani K 1 
BAR IE 3 , to 3 steel butt welded 38 13 s 37.9% 23.9 
Oct. 19, 191 One Year Ago ; to 6 teel lap welded 18 List 9 25 $1.9 "6.9 
Pitt : fr : o~ 444 M lt fittings. Class B and C, from New York stock sell at list 
W ! e, New Yor .- 5 Soe price Cast iron, standard sizes, 15 and 5% 
Wa ‘ ( $50 7 
i ; ' METALS 
STEEL SHEETS—The following t pri n ce! r 
na rory yb ber vareho r it tne med : = : 
: MISCELLANEOUS METALS—Present and ist New York quotations 
Z New York Cleveland Chicago in cents per pound, in carload t 
- Oct. 19 One One Year 
=| a a a ~ 1917 Month Ago Aco 
B-f = = = = Copp lectrolytic 3.508 7 OO ©9000 
zg = - te - » ye ~ i Ti ; »-ton lots ; 6°00 61.00 1 OO 
. en : 5 - Ss =o & == = oo lend , 8.50 8.00 7.00 
“AO On CAS Ord oe OFS O- ~~ Spelt 8.50 8.50 11.00 
" ' 950 10 0 8.50 70 ’ > +o0 > . , ‘ nites : ’ wrepnmees 9 sion : ' = 
eN ‘ 0 940 10.40 " S40 ‘ 1 Ro *N uw 5 Ket until Gov - t 7 = xnOW! 
*N i } 10 9 » 10.38 0 ROD Ho 10 40 » 7 
N 2 o " ) P40 06€«21i« 1h) tL 45 s it > io t~70o ST LO IS 
N tt ' ) 10."0 10 ) 14 gs 70 ”) 0 ;7TO , 8.00 7.75 7.00 
N 14 ~ rO.10 10) } > MS Fit) si) ono reo Spelt x »5 he 4 11.00 
0 10.05 10.05 } ) S00 $.7 ’ ; 
> co an 1 00 j = 8 50 ;70O 540 ( i amed,. the following prices in cents per pound prevail 
oN = ‘ »00 11.00 17.00 » 00 10.00 » 00 1050 > i I ro e ~ 
x 2-0 1070 11.70 4.70 9.70 4.70 1020 4.95 ——New York——,._ -—Cleveland— — Chicago— 
N« } \ < - 10.55 11.55 } 140 1 10.0 io 
= 100 Ib = oC ray 
~ attic “ be At ee 
COLD DRAWN STEEL SHAFTING Fror varel se t onsumers rs =o te == =o & oS cot 
t least 1000 I f , Citing take tt} tandard 5 = at 5= On< oP a >< 
ext A e ( t ts. base 5 00—37 00 37.50 (3.00 S850 34.00 388.00 
, ‘ O17 . — Copper wire ad 
os. OO, os One Tear Ago ts 850 8.50 32.00 33.00 33.00 33.50 33.25 
ye Y List plus 2o List } 2 20 Bras pipe base 13.00—-45.00 423.00 1650 $1.00 46.00 42.00 46.00 
Cleveland I st List plus 20 Bra et 10.00 10.00 14.50 I83°5 43.00 35.00 39.00 
CY t l I Lis Solde ; 
( ‘ ote) B05 30 > ee iT OO 7 OO moo > Ta 
iscounts from list price re as follow it the 
DRILL ROD D ints f 1 | | t th p eets quoted above hot ; ao old rolled 14 o and 
place named : } \ 1 polished takes 1 re sq.ft. extra for %0-i widths and 
Extra Standard o ir ” 
New Yor 0 10 
‘ eland 10 aa ai , ' ‘ - 
on : ~ z 10 > BRASS RODS The following quotations are for large lot 
“ mill, 190 Ib. and over, warehouse 25 to be added to mill prices 
SWEDISH (NORWAY IRON—The average price per 100 Ib. in for extras; 50% to be added to warehouse price for extras 
ton lot . Oct. 19, 1917 One Year Ago 
Oct. 19, 1917 One Year Ago Mill $29.00 $47.00 
New York $14.00 $6.00 New York 35.00 $5.50 
Cleveland 15.30 630 Cleveland 34.00 8.00 
Chicago 13.50 5.75 Chicago 37.00 +? 50 
In coils an advance of 50% usually is charged 
Note—Stock very searce generally ZINC SHEETS—tThe following prices in cents per pound prevail 
Carload lots f.o.b. mill 19.00 
WELDING MATERIAL (SWEDISH) Prices are as follows in cents . ware 7 
wr » Mew Wes . 0.1) . - In Casks——— —Broken Lots—, 
per pound f.o.b. New ork 1 10 ) ots and ove Oct. 19 One Oct. 19 One 
i ; 1917 Year Ago 1917 Year Ago 
Welding Wire Cast-Iron Welding Rods New York °0.00 18.00 "0.50 19.00 
oo - - « . . by 12 in. long 16.00 Cleveland "1.00 16.75 21.25 17.50 
~ 7 4 “ Ak ’ . ” -~ ” > 
No.8 ind No. 10 » by 19 in. long 14.00 Chicago 21.00 17.00 21.50 18.00 
va « by 19 in long 12.00 
No. 1° 1.00 @ 30.00 by 21 in. long 17.00 ANTIMONY—Chinese and Japanese brands in cents per pound, in 
' No. 14 and : ton ts. for spot delivery, duty paid 
No. 18 *Special Welding Wire Oct. 19. 1917 One Year Ago 
No. "20 | 1 33.00 New York 15.00 13.50 
_ i 30.00 Cleveland Bee ae 16.25 13.00 


‘Very scarce. vx ouewen ae 38.00 DE “as4ke0 4 ckaeckbaGeneneadasekawns 16.00 13.50 
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There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 
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SHOP MATERIALS AND SUPPLIES 


HME eee eee eee eee I | FOVTUPUUVOUTTODGLTOOEEO OTC U TU EOREUU EE REEOOOEO RRR 


OLD METALS—The following aré ~alers’ asi MISCELLANEOUS 
in cents per l 
SEAMLESS DRAWN TUBING—The b 


ym ware 100-Ib s follow 


ALUMINUM—tThe following prices 
places named ? Pa ; ‘ TIN PLATES 


No. 1 aluminum, guaranteed over 99 
ingots for remelting (ton lots), | 
Cl 
: ‘ Oct 19 
COPPER BARS from warehouse s foll n cents ! yund 17 v 19] 
for ton lots and ove : 7.00 $12.00 
191 e Ye 0 7 It 7.15 12.17 
New York 11.00 
Chicago 10.00 
Cleveland 39.00 


$19.00 517.9 $9.91 
BABBITT METAL—Warehuse prices in cents per pound ) 0) ‘ ; 11 ; ret 
New York— —Cleveland—— ——§—Chicago : 1.30 ; ) 
Oct. 19 One Oct. 19 One Oct. 19 One 1.00 
1917 Year Ago 1917 Year Ago 1917 Year Ago 
Best grade 70.00 0.00 69.25 19.25 70.00 15.00 
Commercial 40.00 5.00 1.50 16.75 25.00 @ 30.00 18.00 


oo 


SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 


orders, the following amount is deducted from list COTTON 


—New York— —Cleveland — Chicago rk 
Oct. 19 One Oct. 19 One Oct. 19 One i me Yea ) eV nd ro 
1917 Year Ago 917 Year Ago 1917 Year Ago ite l to 13.00 10.00 16 14.00 to 1 0 
Hot pressed square List #1.50 Bl: $3.00 s° 00 $3.00 olored I 00 OO t 10.00 to 12.00 


New ¥ 
“tad 


5 00 ;00 
00 ao ”" oo Los0O oo 


50 : ? 75 1.50 Weis: . SODA “ae —— er 100 Ib 


Cold punched square List 
Cold punched hexagon. List 


1 

Hot pressed hexagon List 1.50 y- 300 
l 
1 


Semifinished nuts sell at the following discounts from list pric« 

Oct. 19. 1917 One Ye 

New York 50% 50—10 
Cleveland $5 ¢ 0 10 
Chicago 50% 0 1O 


\zo 


CARRIAGE BOLTS—From warehouses at the plac named 
the following discounts from list are in effect 
New York Cleveland 
% by 6 in 30 30 
Larger and longer 0 0” 


MACHINE BOLTS—Warehouse discounts in the followin WIPING CLOTHS n Cle 7; he iobbe! ' “e per 1000 is 
éities: £ follows 
Ne York Cleveland 

0 2 7 ¢ : $45.00 


% by 4 in. and smaller 
Larger and longer up to 1 in. by 30 in > % 25 % ‘ ' they sell 


WASHERS—From warehouses plac l ‘ the fo wir . 
: The 
amount is deducted from list price FIRE CLAY rh 


For wrought-iron washers cr 

~ 7 hicago 

New York $1.00 Cleveland $: Chicag Sates 
For cast-iron washers the base price Ib is 


New York $5.00 Cleveland * Chicag . ROLL SULPHUR 


. > . . P . > : One Year Ago 
COPPER RIVETS AND BURS ll at the following 1 » fre or Week : ; @° 05 
warehouse Cleveland ) i 60 
Chicago ; ; ? 2.75 
- Rivets —————— ~-—-- Burs-—-———— 
Oct. 19. 1917 One Year Ago Oct. 19. 1917 One Year Ago 
Cleveland. List plus 10% List price List plus 10% List price LINSEED OIL—These 
Chicago P List price List price List price List price Ny : - : . 
New York. 10% from list 10-2%%from_ List price 10-2% from ww Ss , Chicago 
list list Oct. 19 ! ‘ { ‘ Oct. 19 One 
1917 , g 917 Te : 1917 Year Ago 
a ° . w it $1.16 $ Bis $1,°5 eo 9 
RIVETS—tThe following quotations are allowed for fair-sized 1.°6 9: 1 10 
orders from warehouse 
New York Cleveland 
Steel ve and smaller 30% pete WHITE AND RED LEAD in 500-Ib. lot 
Tinned 30% OR per pound 
*For less than keg lots the discount is 35° : Red ; White 
et. 19, 1917 1 Year Ago Oct. 19, 1917 1 Yr. Ag 
Dry Dry 
lows per 100 Ib Dry In Oil Dry In Oi1 andIn Oil and In Oi) 
New York ..... $7.00 Cleveland $6.85 Chicago 100 Ib . + +: .° a I O00 . + 20 
Coneheads, same sizes ® X — ) or 300 1100 1150 11:00 
E l 


l 
New York $7.10 Cleveland $6.95 Chicago £225 14.50 12.50 0 12.50 


3utton heads, 97, 7, 1 in. diameter 
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New and Enlarged Shops 


VUNLOUETUU EN POO TUTTO TEA 





fz 
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If you are in need of machinery or supplies, the first thing to do to consult the Buying Section. If you cannot find 
just what you want end us particulars, and we will be glad to publish it free of cost, thus putting you in touch 


with reliable manufacturer 


METAL WORKING ss rounary Ec°"I"Sark st: has awarded the planes, Under the ‘Hornespeed patents, nus: 





1 
con ract for ’ »-stor ’ 6 x 40-ft brick _ propellers and ventilators and fans 
7" addition to its plant on Mill and Bark St , \. Horne, Pres 
NEW ENGLAND STATES A oe 6 = 18-1 rainforced-concrete vault 
an " or the storage of brass nd coppel N. Y., Buffal The Pierce-Arrov tor 
Conn., Bridgeport The Heppensta F rge for . ‘E f bra ; sj Car Co.. 1695 Elmwood oem — ~~ 
Co ) Howard Ave manufacturer of drop Vt.. Barton The | S. Bobbin and Shut- t additions to its plant ae = 
forging is building a 1-stor 1ddition to tle Co 57 Eddy St Providence, R. I : 
it int and 187 East St.. Manchester, N. H., has N. Y., BuffaJlo—The Wire Wheel Corp 
: varded the contract fo -story ctor oO ,eric - Siemens : vl aa 
Conn., Bridgeport Hunter & Hayes South ~ ~ 1 h - re Bs on Ss ieee fa - ry f America, 1700 Elmwood Ave is having 
ve unufacturer of iro teel and auto t2_be erected in Barton. Estimated cost, pians prepared by R. J. Reidpath & Son 
upplic is building a 1-story addition to %°-9"!" Arch., Builders’ Exchange, for a new rein- 
their plant Noted Sept 7 Vt., Bellows Falls—The P. H. Gobier foFreed-concrete plant. Noted Oct. 11 
a . ——- , Press, 21-23 Bridge St is building a 1- : . _ . 2 - 
Conn., New Haven—The Marlin-Rockwell = gtory printing plant. N. ¥., Elmira—The Ross Vulcanizing and 
Co. plat to build 5 1dditions to its . Battery Co., Kast Ist St., is having plans 
plant including a machine hop and heating prepared for a 2-story addition to its plant 
plant MIDDLE ATLANTIC STATES Noted June 14 
Conn., Stamford taer Bro Canal St., Del., Wilmington The Wilson Line N. Y¥., Endicott The International Time 
manufacturer of casting ha | ad plans Steam Boat Co foot of 4tl St has Recording Co. has had plans prepared for 
prepared for a 1- and 2-story foundry to iwarded the contract for a l-story repair a 3-story factory J. E. Rodgers, Mgr 
be erected on Fairfield Avé shop Estimated cost, $2800 H. Wilson Noted Oct. 18 
Conn., Winsted—The_ Fitzgerald Manu- Pres N. ¥., New York (Borough of Bronx) 
facturing Co., Meadow St manufacturer of Md., Baltimore—E J Coda Co 600 G Ernst 503 East 165th St havine 
heet metal goods, has a varded the con- South Caroline St., has awarded the con- plans prepared for a 1-story addition to its 
tract for a l-story factory. Estimated cost tract for a new 1-story machine shop to plant. Estimated cost. $7600 
$12,000 Noted Oct 11 be erected on Aliceanna and Spring St : 
. —_ : N. Y¥. . (Borough of Bror 
Me., Biddeford—The Biddeford Motor Md., Baltimore—The Poole Engineering mt. Raney be 7 PI — f Bi NX ) 
Mart, 297 Main St receiving bids for and Machine Co. has awarded the contract prenared by J.P  Bovland ad —— 
a l and 2-story garage Estimated cost for a 1-story ordnance building Estimated Webster awe f . ce. cee id ” Arch., 2526 
$25,000 W Goodwin, Mgr Cost, 9509,000 plant Estim ited eo — ; Rm ao ee J 
Me., Portland—C. B. Dalton, 30 Deering N. J., Burlington—The U. S. Cast Iron Handy, Pres ; 
St., has awarded the contract for the erec- Pipe Co. has awarded the contract for a — - 
tion of a 1-stor brick garage Estimated l-story addition to Foundry No. 4 Esti- N. ¥., New York—(Borough of Brook- 
a ; — - . lvn)—The Gotham Can Co., 60 Eagle St 


vost. £20.000 mated cost, $10,000 Noted Oct. 4 

eo plans to increase its capital stock from 

Me., Portland 4 & R H Rines. c/o N. J., Camden—The McLaughlin Tool Co., $150,000 to $500,000 and will buila addi 
r h $50,000 capital tions to its plant 





Rines Bros., 529 Congress St., has had plans recently _ Incorpo ited wit ; 
prepared for a 2-story garage, salesroom stock, plan to establish a int for the , , . ; 
ind service station Estimated cost, $30 manufacture of tools J. Scott, 549 North N. ¥., New York—(Borough of Brook- 
000 F. A. Tompson, Arch., 537 Congress nd St W. J. McLaughlii: ind W. J ae Municipal Auto-Garage and Ma 
St.. receiving bids Noted Oct. 11 Strandwitz are the incorporator = orp., -6 Court St.. has increased its 
: . _ , a , capital stock from $10,000 to $100,000 and 
Mass.. Belmont—J. Butt. 417 School St N. os “nee oo a — —_ plans to build an addition to its plant 
, ing oO ‘airview S anc troadway, has 

tertown ; s buidling ; -stor : a 
W = . . W 'B a = : iE a ye ont et had plans prepared for a 1-story addition N. Y¥., New York—(Borough of Manhat- 
garage in Belmon Stimated « ve to its plant Noted Oct. 4 tan)—Barry Bros. 2804 3rd Ave. has had 

] “- ‘- > - 

Mass., Boston The Eastman Car Co N. . Jersey City The Pe nnsvivania 4 Piste ae by Moore <. Landsiedel 
builders of heated car ha been reor- R.R. has had plans prepared for a 1-story sa . t . St. and 3rd Ave for a 2-stor) 
ganized co sero! of me new 7 my . al a. n& machine shop, 1-story blacksmith works, 1- ®4'@8e Estimated cost, $35,000 
secured f ». Bailey and G ‘ iomp- story planing mill -story office building x. ey B . 7 

d b ; le ra lL 2 I ;. = ew York—(Borough of Mar t- 
son of Bangor Me ind associates, who and two l1-story shops to be erected at its tan)—S. Batelman, 15 Eliz abeth st 7 
plan to build an addition to ame Greenville works Estimated cost, $46,000 t . ; - yo se Fs 
nv - t 4 wees 9 o improve his machine shop and automo- 

Mass., Everett The N E. Structural Co., A ‘ - Shand Broad St Sta Phi idelphia, bile repair station at 211 Wooster St 
2nd St has awarded the contract for a Ch. Engr Estimated cost, $10,000 
«story addition to its steel plant WwW. B N. J., Newark—The Barlow Foundry Co 

. PX ny _ . m4 prtatesty ° { » — 3 ‘Ough of nh 
Douglass, Mg 551 New Jersey Railroad Ave manufac- a a me wig a (eoronat ' f ew 
. om aS ey ae turer of gray iron castings, has had plans ccccnictac milan tn Paiva ee eh eee 
. Mass., Fitchburg The Pit hb ire St 1m prepared for a 1-story brick and tee} 25: " lates plan to build a 3-story, 79 x 87- 
ngine Co. has awarded the rac for foundry to be erected on Hunter & Esti ft. garage at 110th St. and Inwood Ave 
a l1-story, 30 x 88-ft. erecting shop on Cleg- ential 4 ‘ aa wee Sti- Estimated cost, $40.000 
horn St Noted Sept 7 5 Paes i . 
- = N. J., Newark—The Bonnell Motor Car N. Y¥., New York—(Borough of Manhat- 

Mass., Fitchburg Manning, Max vell & Co 520 Broad St plat to build a 1- tan)—The J. G. Engineering Corp., 43 Ex- 
Moore 100 Broadway New York . ity, story repair and service plant on Sussex change PI is in the market for about 800 
— a Send aut shee — in Pitch- Ave Estimated cost, $25,000 machine tools 
ure ‘3 mater os e500 0 

” N. J., Newark—The Federal Shipbuilding ee New York—(Borough of Man t 

: ‘ The ne aes nufac- , Os | . “» sorough of Manhat- 
, Seats, eS oe = g = ifac - Co., 54 Dey St. is building a shipbuilding tan)—The Liberty Ordnance Co., recently 
—— id ? a ACTUTE Ol UY pial . plant on the Newark Meadow W. J. Fil- incorporated with $15,000 capital stock 
rebuild its plan bert, Secy Noted Aug. 9 plans to establish a general foundry and 
Mass., Springfield rhe Wason M inufac- N. J., Newark—O. Froehlich, operating a — = a x ' cane te : mrowne , 
raitwas cal bed et : , was led. the r of wire works at 51 Bruen St., has had plans sna: ramsey, S66 the incorperators 
ailway car wheels, has awarded the con repared for a new 1-story plant to be =—" . ; 
tract for remodeling its work Estimated Sauna it 676 14th St \ nad Oct 18 ‘s N. Y¥., New York—(Borough of Manhat- 
cost $50. ) 5 ‘ ; . tan)—T. J. MeCahill 15 East 42nd St., has 

= - : N. J., Newark—The Newark Gear Cutting had plans prepared by G. W. Culgin, Arch 
_ Mass., Watertow n—The Stanley Motor Machine Co., 69 Prospect St., has awarded 15 Broad St for a 6-story garage to be 
irriage Works Watertown is rece ving the contract for a $-story machine shop built at 144-148 East 41st St Estimated 
bids for the construction of a 2-story, 65x office and storage building. H. E. Eber- cost, $130,000. Noted Oct. 18 
tO) ft. addition to its plant Ee. B. Stratton, hardt. Pres Noted Sept 20 ? ‘ e 
150 Devonshire St fZoston, Arch N. Y., New York—(Borough of Manhat- 
ae a N. J., Trenton 4. Pagensticker, Jr has tan)—B. Mathonn 17 East 37th St has 

Mass., w atertown r 1e W atertown awarded the contract for a 1-story machine had plans prepared for a_ 6-stor garage 
\rsenal is building a l-story foundry shop Estimated cost, $7¢00 te be built at 112 East 32nd St Estimated 

-” ‘ a . . ati , : : ‘ost, 00 000 
a kg ey ae ~ ee N. ¥., Buffalo—The Buffalo Dry Dock °%% #1 
wet me a pe ™ aT gt A. idi. Co., Ganson St. has awarded the contr act N. Y., New York—(Borough of Manhat- 
t ~ ts nt. Estin a SF 000 for the erection of a 1-story, 100 x 100-ft tan)—E. L. Mayhonn, 17 East 37th St., has 

m to NS plan Stimated cost, 920,00 machine shop had plans prepared for a 6-story garage 

Mass., —— — Osgood Bradley N. ¥., Buffalo—The Buffalo Nipple and Estimated cost, $100,000 
Car Co. is in the market for machine Machine Co., 235 Glenwoox », has : » » 
tools , ™ = crepared ow _ po > Mere Be Fn N. Y¥., New York—(Borough of Manhat- 

‘ : a Noted Oct. 11 st Si ™ ; tan)—A. B. Meyer, 11 West 81st St., has 

R. L., Providence—The Fore River Ship- had plans prepared by Sass & Springstein 
building Co., 97 Howard St., Quincy, Mass., N. Y., Buffalo—The Hornespeed Propel- Arch., 32 Union Sq., for the erection of a 
ha iW irded the contract for a shipbuild- ling Co., 302 Main St., recently incorporated l-story, 129 x 150-ft garage on <Amster- 

ig plant Estimated cost, $1,300,000 with $1,000,000 capital stock, plans to build dam Ave Estimated cost, $40,000 
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N. Y¥., New York—(Borough of Manhat- 
tan)—The Motor Starter Corp., manufac- 
turer of motor starters, recently incor- 
porated with a capitai stock of $2,000,000, 


plans to build a new plant S. McRoberts, 


32 East 64th St. is interested 

N. ¥ 
tan)—Schewan, 
is in the market 
lathe, brake lathe 
exported to China 


N. ¥., New York 
-A. V. Ellis, Long Island City 
plans prepared for a new l-story pattern 
shop to be built on Orchard St. and Queens 
Blvd Estimated cost, $10,000 Noted Oct 
18, 


«+ New York—(Borough of Manhat- 
Tomes & Co., 10 Broadway, 
for radial drill, boring 
and screw machine to be 


(Borough of Queens) 


has had 


Elec- 
con- 


Esti- 


N. Y., Schenectady—The General 
tric Co., River Rd., has awarded the 
tract for a 1-story drop forge shop 
mated cost, $150,000 


Aluminum Brazing 
Penn St., is re- 
mill to be erected 
Estimated 
Davis H 
Arch 


Penn., Chester—The 
Co. of Pensvivania, 628-30 
ceiving bids for a 1-story 
on 3rd and Tomlin St 
$6000 Address F. F 
536 Mifflin St., Philadelphia, 
Oct. 18 


cost. 
Kline 
Noted 


Penn., East Pittsburgh—The Westine- 
house Electric and Manufacturing Co. is 
having plans prepared by Praeck & Perrine, 
Arch., 803 Keystone Bldg., Pittsburgh, for 
a foundry Estimated cost, $50,000 


Penn., Hanover—Levering Bros., Broad- 
way, is building a 50x 100-ft. addition to 
its foundry. 

Penn., Harrisburg—H M Cohen, 117 
South 3rd St., has had plans prepared for 
a 3-story garage Estimated cost, $20,000 
L. Festow, Arch., New Cumberland, Penn., 
receiving bids Noted Oct. 18 

Penn., Harrisburg—Fire recently de- 


repair plant of A 
$50,000 


stroyed the automobile 
Redmond, 3rd St Loss, 


The Wridgway Co., 331 
Oak St., Scranton, manufacturer of special 
type pistons for aéroplane motors, plan to 
build a new plant at Hazelton 


Penn., Hazelton 


Penn., Lewistown—The Belmont Motor 
Co., Union Trust Bldg., Harrisburg, has 
purchased the plant of the North American 


Tannery, and plans tc remodel and equip 
same for the manufacture of automobiles 
Penn., Norristown—W. Butz has _ pur- 


chased a site on Kohn St., and plans to 


establish a pliant for the manufacture of 
hedge trimmers, cloth cutters, etc 
Penn., Philadelphia—S. L. Allen & Co, 


Denckla Bldig., manutacturer of agricultural 
impiements, has had plans prepared for an 
acdiition to its plant on 5th St 


Penn., Philadelphia—The Tinius Olson 
Casting Machine Co has awarded the con- 
tract for the erection of a new addition 
to its plant 

Penn., Philadelphia—The Unit Construc- 


tron Co., 31st and Chestnut St., has awarded 





the contract for a 1- and 3-story plant to 
be erected on Gray's Ave. and 58th St., 
fer the manufacture of guns 

Penn., Washington—C B M Allister 
Washington, has awarded the contract for 
the erection of a garige Estimated cost, 
$°0.000 

Penn., Wilkes-Barre—The Pressed Steel 
(‘o., North Penna Ave., has awarded the 
contract for a 1-story addition to its plant 
Estimated cost, $10,000 Cc. B. Wood, Pres. 
and Gen. Mgr Noted Oct. 11 

SOUTHERN STATES 

Ala., Bessemer—The National Stee! Prod- 
ucts Co. has had plans prepared for a 
new plant: for the manufacture of steel 
castings and railway appliances; the first 
unit to be 40x50 ft. Noted Sept. 27 

Fla., Jacksonviile—Morey & Thomas has 
ec warded the contract fora 24 x 60-ft and 40 
x 140-ft. machine shop Estimated cost, 
$6000 Noted Aug. 30 

Ga., Brunswick—The American Shipbuild- 
ing Co. has awarded the contract for a 
2-story shop 

Miss., Clarksdale—The Ceco System, re- 
cently incorporated with $100,000 capital 


stock, plans to equip a plant for the manu- 
facture of heating systems H. R. Bynum 
and Ik M. Waddell are the incorporators. 
cost, $100,000. Address E. C. King 
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N. C., Rockingham—The Steele Mills 
plans to build several new buildings and 
install additional machinery Estimated 


cost, $300,000 


Va., Alexandria—The Kendrick Aéroplane 


Co. has purchased a te on Asaph St 
and plans to build a plant for the manu- 
facture of aéroplanes 

Va., West Point—The York River Ship- 
building Corp., Mutual Bldg Richmond, is 
building a new plant on the Mattapani 
River near West Point Estimated cost, 
$250,900 Noted May 31 

MIDDLE WEST 

Ill., Chiceago—The Ames Steel Co 2716 
Farrell St has awarded the contract for 
a 4t-story factory Estimated cost, $60,000 


Ill., Chicage R Glendenning Oakley 
and 49th St., has awarded the contract for 
a 1-story machine shop Estimated cost 
» AU ee 

Il., Chieago—The International Harvester 
Co., South Michigan Ave., plans to build a 
i-story machine shop on West %3!Ist St 
Fstimated cost, $9000 

I., Chieago—The Lasker Iren Works, 
1849 West 32rd St planus to build a 1l- 
story addit:on to its plant Estimated cost 


$5000 

Chicago—The A. Nelson Manufac- 
turing Co., 564 West Randolph St., manu- 
facturer of automobile accessories. has had 
plans prepared for a 1-story manufacturing 
plant S. N. Crowen, Arch, 30 North La 


ill., 


Salle St., receiving bids 

Ill., Chicago—The Peerless Tool Co. has 
awarded the contract for a 1-story factory 
to be erected at 2450 West 48th St 

Ill., Chicago—The Robb Motor Co. 958 
Diversey Park, has awarded the contract 
for a 3-story ervice station Estimated 
cost, $75,000 Noted Aug. 9 


Ill., De Kalb—E. P. Ellwood, 509 North 
ist St., has awarded the contract for a 2- 
story garage and show room Estimated 
cost $30,000 

Ill., Madison—The Tri-City Steel Co, 
2021 Railway Bldg., St. Louis, Mo., recently 
incorporated with $1,000,000 capital stock, 


plans to purchase an 5S4-acre site and build 


a rolling mill Estimated cost, $100,000 
J. A iyvle, Gen. Supt 

Ind., Indiana Harbor—The Standard 
Forging Co. has awarded the contract for 


a forging plant Estimated cost, $400,000 

Ind., Indianapolis—-The Stutz Motor Car 
Co., 1005 North Capitol Ave., has awarded 
the contract for a 1-story machine shop 
Eistiraated cost $38.000 Noted Oct 18 


Mich., Detroit—Douglas & Lomason Co 
Brooklyn Ave manufacturer of carriage 
and auto hardware, has had plans prepared 
for a 2-story factory and office building 
Estimated cost, $12,000 

Mich., Detroit—The Packard Motor Car 
Co., East Grand Blvd. and Belt Line, ha 
cwarded the contract for a aéroplane test 
shed and assembling plant 

Mich., Detroit The Trussed Concrete 
Stee] Co., Trussed Concrete Bldg., plans to 
build an addition to its plant 

Mich., Jackson—The Walcott Lathe Co, 
Calhoun and Jackson St 1as purchased 
a site adjoining its present plant and plan 
to build additional shops M. Cc. Townley 


and I>. G. Kimball are principal owners 


Mich., Sturgis—The Morency Van Buren 
Co. has awarded the contract for a foundry 
to replace the one recently destroyed by 
fire 


Ohio, Akron—The Portage Iron and Wire 


Co., 1131 Johnson St., has awarded the con- 
tract for a 1- and 2-story factory Esti- 
mated cost, $12,000 E. Vogelsheer, Mer 

Ohio, Bucyrus—The Bucyrus Steel Co, 
recently incorporated with $50,000 capital 
stock, plans to build a plant 

Ohio, Cincinnati—The Edna Brass Manu- 
facturing Co., 422 Reading Rd., has awarded 
the contract for a l1-story addition to its 
factory Estimated cost, $2000 I. Joseph, 
Pres 

Ohio, Cincinnati—Joseph & Bros. Co., 
1242 Harrison Ave., manufacturer of rail- 
way iron metals, etc., has had plans pre- 


Reliance Engr. Co., Arch. 4th 


pared by 





Natl. Bank Bldg., for a 1-story addition t 
its plant Estimated cost, $3000. E. Josep) 
Pres 

Ohio, Cleveland—The Art Bra l 
Aluminum Casting Co Cleveland, p 


to build a 
foundry 


Ohio, Cleveland—The 


new 18 x 20-ft. addition to 


Co Cleveland, has ecured acre of l 
on the London Rd. and pla to erect 
plant Estimated cost, $20,000 

Ohio, Cleveland—The City Brass Found 
Co 318 St. Clair Ave has awarded tl 


contract for a l-story eddition to its four 


Hammink Vi 


Estimated cost, $4000 J 
Pres 

Ohio, Cleveland—The Dua Carburetor 
and Manufacturing Co recently incor 
porated with $100,000 capital stock, plan 
to establish a plant for the manufacture 
of Carburetors. G. F. Hart of the Guardiar 
Savings & Trust Co., and others are inte? 
ested 

Ohio, Cleveland—The Gates Elevator Co 


1330 Broadview Ave erect a new 


pians to 


plant and yards on Pearl Rd. and Belt 
Line R.R Estimated cost between $50,000 
and $100.050 

_ Ohio, Cleveland—The General Electri 
Co 1153 East 152nd St is receiving bid 


for the erection of an 85 x 100-ft 


- addition to 
its plant G. H. Johnson, « ] 
: I 


o General Ele: 











tric Co., Nela Park, Arch Noted May { 

Ohio, Cleveland—The Service Auto Stor- 
age Co., 838 Schofield _Bldg., will OO! 
receive bids for a 2-story garage Esti 
mated cost $100,000 4 F Janowitz 
Permanent Blidg., Arcl 

Ohio, Cleveland A. B. Smythe, 200 Erie 
Bldg plans to build a 1-story garage 
Estimated cost, $35,000 

Ohio, Cleveland—The Standard Oil Co 
East Ohio Gas Bldg has had plans pr 
pared by A. J. Watterson, Arch., 316 Fast 
Ohio Gas Bldg for a new 58 x 120-ft 
rarage Estimated cost, $20,000 

Ohio, Columbus—The Cass Crane Co 
Curtis and St. Clair Aves., plans to remodel 
and build additions to its plant Estimated 
cost, $4500 

Ohio, Lorain—The Cromwell Steel Co 
Lorain, plans to erect a large steel manu- 
facturing plant at its mills on the Blac} 
River The building of two open hearth 
furnaces will begin at once 

Ohio, Massillon A. M. McCarty of Car 
ton, and associates, plan to build an iron 
and =teel plant on North Summit St. here 
iustimated cost, $1,000,000 

Ohio, Sandusky—The Pringle Barge Line 
Co. plans to establish a marine machine 
and repair shop 

Ohio, Tiffin—The Universal Pipe and Tile 
Co Tiffin. is building a large 60 x 80-ft 
plant here 

Ohlo, Toledo—D. M. Kable, 2427 Law- 
rence St has awarded the contract for a 
i-story garage and salesroom Estimated 
cost $40 000 

Ohio, Youngstown — The Automatic 
Sprinkler Co., Britain St has purchased 
a l-acre site and has had plans prepared 
for an addition to its plant Estimated 
cost, $50,000 


Ohio, Youngstown—The Trussed Concrete 


Stee! Co., Albert St. Extension, plans to 
build additions to its plant 

Wis., Appleton—The Appleton Auto Body 
Co., Fremont an Jefferson Sts., ha 
awarded the contract for the erection of a 
new automobile body plant on Pierce Ave 
ind Spencer St Noted Sept. 13 

Wis., Green Bay,—The Oneida Motor 
Truck Co. has awarded the contract for a 
l-story, auto truck factory Noted Sept. 20 

Wis., Madison—The Cruiser Motor Car 
Co. has awarded the contract for a plant 
for the manufacture of an automobile which 


may be converted from a roadster or tour 
ing car into a complete _outing or camping 
outfit W » Curtis, Pres Noted Sept 
13 

Wis., Milweukee The Northwester! 
Malleable Iron Co., Park Ave., has awarded 
the contract for a 1-story addition to it 
factory Estimated cost, $15,000 H it. 
Sivyer, Pres Noted Oct. 18 

Wis., Neenah—FE Ayviward, 206 East 
Doty St is building a 1-story, 60x 75-ft 
iron casting foundry Noted Oct. 11 

Wis., Waukesha—The Waukesha Safety 
Truck Brake Co. plans to establish a piant 
for the manufacture of front-wheel braking 
system for motor trucks F. H. Halladay 
Secy. and Gen Mer 
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Uses of the Sine Bar’ 


By E. J. 


BRYANT 


Superintendent, Small-Tools Division, Taft-Peirce Manufacturing Co., Woonsocket, R. I 
by 5, which gives us 0.20795; so we set the stud B, 





SYNOPSIS — Many of the sine-bar devices in 
use are of a 
This article shows how the sine bar is used in 
one of the largest tool, gage and fixture shops 


more or less amateur character. 


in the country. 





HE article “Checking Angles with Swedish 
Blocks,” in the American Machinist, page 353, 
brings forcibly to our attention the fact that 


the sine bar is a tool that is being put into use because 
of the ever-increasing demand for more accurate work- 
manship. The sine bar as a tool has struggled along 
and, as shown in the article above mentioned, is still 
in the makeshift class even in most of our best-equipped 
toolrooms. One of the things we try to do is to stand- 
ardize tools of this character to meet the demand and 
make real tools out of them. We will show in the 
few illustrations that are presented herewith how simple 
and easy it is to handle angular work on tools that are 
designed for the purpose. Fig. 1 shows a sine-bar 
fixture that is designed with the idea of having a self- 
contained tool that does not have to be clamped to 
something else and measurement taken from still some 
other object. 

In order that the sine bar may be easily set, it is 
pivoted on the stud A so that in setting the stud B 
to the correct height the location of A is not disturbed. 
The stud A, together with the sine bar, can be adjusted 
vertically and clamped by a hand nut at the back to 
accommodate the work in hand. The bar and the whole 
clamping arrangement can be attached to the opposite 
side of the upright and the whole surface plate used 
as a working surface, shown by Figs. 8 to 14. 
Directly under the bar is a straight-edge C, Fig. 1. Its 
top surface is parallel with the finished surface of the 
From this base all measurements can made 
for setting the bar. The under surface of the sine bar 
and the top of the straight-edge C provide convenient 
means for checking angles. 

In Fig. 2 the bar is set for an angle of 2 
min. By reference to a table of sines of angles, we 
find that the sine of 2 deg. 23 min. is 0.04159. As 
we are using a 5-in. sine bar, we multiply this amount 


as 


base. be 


99 
rat | 


deg. 
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Fig. 1, 0.20795 in. higher than the stud A, and we have 
an angle of 2 deg. 23 min. between the lower side of 
the bar and the top of the straight-edge, which is the 
required angle for testing the collet. 

Fig. 3 shows a short angular portion of a gage being 
checked with the right-angle projection of the sine bar. 
As the angle formed by the base is nearly 90 deg. and 
the sine of a accurate as of 
a small angle, the base is set on its end, as in 
4, which is finished at right angles with the straight- 
edge. The bar is set to 8 deg. 45 min., the 
which is 0.15212; this multiplied by 5 gives 0.76060. 
The outer stud B is set 0.76060 in. below the stud A, 
giving the bar an angle of 8 deg. 45 with the 
plate. This makes the short arm of the sine bar have 
this same angle with the the 
sides of each of the angles formed are perpendicular 


larger angle is not as 


Fig. 


sine of 


min. 


straight-edge, because 


each to each. 


CHECKING UP A GAGE ANGLE 

Fig. 
first squared up so that the plug in the construction 
hole B, which extends through the piece, is level. Then 
the sine bar is set to an angle of 35 deg., and the 
hole in which the plug A is inserted is checked for 
If level, it will be at an angle of 35 deg. 
which is what 


5 shows a gage mounted on the sine bar. It is 


being level. 
with the is required in the case. 
It can also checked for location, should 
0.645 in. above the center of the hole B. The bar can 
now be set horizontal, and in this position the distance 
of the hole in which the plug C is inserted is measured 
from the construction hole B. 


base, 


be which be 


Fig. 6 shows a small gage set up on the sine bar to 
determine the angle of one of its short the 
side that is resting on the sine bar and the distance 
from the short face to the center of the hole through 
the A plug has been inserted in this hole for 
measuring purposes. The bar to the re- 
quired angle, and a parallel has been placed on the 
base to enable the inspector to get “close up” to the 
piece. The short face to which the blocks 
set should be parallel with the bar, after which the 
distance from this face to the plug in the hole can 
be easily measured without changing the setting of the 
piece. The angle of the two faces A at the end of 


faces to 


gage. 


is shown set 


are now 
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the gage can easily be determined by 


to 


2 and 


be 


Fig. 
accurately 


shows a gage 


finished 


the required angle of the base, as 
» 
o. 
7 


that is 


all 


over 
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setting the bar 
shown 


In 


Figs. 


very fragile and must 


Only 


a 


few 


of 


the 











dimensions for which tests are given are shown, to 
avoid confusion. To have plenty of room to swing the 
piece, and measure, the sine bar is mounted on the 
back of the upright, and Fig. 8 shows the bar set level 
and the gage mounted with its point 0.095 in. above 
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the center of the hole. This determines the center line 
as given on the drawing, while in this position the face, 
which should be 0.035 in. below the center line, is meas- 
ured as shown in Fig. 9. Fig. 10 shows the bar set 
to the angle for the under side of the long slim part, 
or 2 deg. 33 min. sec. This should bring this 
surface 0.07476 in. above the center of the hole, which 
can be measured while in this position. 

The bar is now set, as shown in Fig. 11, to 22 deg. 
31 min. 20 sec. and the 0.300 dimension checked. We 
now set the fixture on end and bring the sine bar level, 
as shown in Fig. 12; then bringing the fixture back 


52 
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conveniently work that is too large to be measured 
readily on the sine-bar fixture. This tool is sufficientlh 
stable to permit light machining operations being per- 
formed on the work while on the fixture. It is 
especially suited for mounting work for finish grinding. 
This tool is illustrated in Fig. 17. Sine measurements 
are taken from a plug in the hole A and the 

projection of the stud B. On the end opposite from 
that shown are a graduated ring and vernier for setting 


set 


to within 5 min. 
with 
too 


bars made 


that 


are 


would be 


Our regular 5- and 10-in. sine 


provisions for clamping to work 


> 














the 0.550 and 3.040 
to center line Fig. 16—Che ng gage 


Checking 


face to hole and relatior 


] 


on its base, we have the center line of the gage vertical 
and we proceed to check the 0.550 and 3.040 dimensions, 
as shown in Fig. 13, and the 1.270, shown in Fig. 14. 
We now set the bar again to 22 deg. 31 min. 20 se 
and check the location of the 0.160 face from the hole 
and its relation to the center line. This is illustrated 
in Fig. 15. 


TESTING ANOTHER GAGE 


Fig. 16 shows a gage clamped to the sine bar and 
the fixture set on parallels as the gage extends back 
The location of the hole in which the plug is inserted 
is checked at this setting, determining its relation with 
the larger hole in the end of the gage and to the lugs 
shown at the outer surface of the end. The angular 
spacing of these lugs can also be checked. 

Our toolmaker’s adjustable knee has a sine bar per- 
manently incorporated in it, so constructed as to handle 























large to handle on sine-bar fixtures or the toolmaker’s 
adjustable knee. They are also more convenient for 
the toolmaker to carry with him. 


Crowning a Large Pulley 
Ww. W 


RICKARD 


BY 


ol 


I will describe the method I used in crowning a 


lot of split wood pulleys. It was in a little country shop, 
where the largest lathe was 16-in. swing, and the pulley 
n question were about 30 in. in diameter. 

[ chucked a piece of pipe in the lathe a little longe 
than the bed, put the tail end 
f the lathe as possible, clamped the pulley on the end 
of the pipe, built a rest out of 
turning tool out of an old file, and I was ready for the 


iob, which was done satisfactorily and in good time 


the steadyrest as near 


‘) 


»x 4 scantling, made a 


This is probably not a new stunt to most oldtimers 
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Giving the Foreman a Bonus 








By ( 
s t de Wagner Ek 
SYNOPSIS The method of calculating the 
premium paid to foremen by this company is 
unusual, is the result of a number of wears’ ex 
perience along these lines, and is a part of the 
general plan to tue the organization together for 
reasons of mutual interest 
YHEN I presented my article on Bonus for 
M/ Foremen in the July 16, 1914, issue of the 
American Machinist, 1 stated that it was not 


presented as a finished system, but as one intended to 
be used to start the system did anyone so desire. 
The payment of bonuses to foremen not looked 
ipon with as much favor at that time as it is at present, 
n fact it is now going through one of the three cycles 
is do all general movements in our country. Like the 
poem, we first abhor, then endure, then embrace, and 
I might add, we embrace so hard we usually maim or 


was 


kill a good thing. 

During the early part of the war the bonus 
was badly overdone, and is liable to be embarrassing 
do not 


matter 


business conditions have changed. | 
mean by this that we gave undeservedly but we gave 
unwisely as to method, we gave without regard to the 
share the recipient had in earning it, we did exactly 
that which we have been opposing for years in prin- 
ciple, paying all the regardless of their 
ability or earning power. 

We ourselves, as well, gave more liberally, but with 
method. When we wanted just to show our good will 
we gave a free-will Christmas gift, not associated in any 
Two years ago we installed a new 


now that 


same, 


men 


way with a bonus. 


method of calculating bonus, which I think is more 
scientific than our first, and can be used either for 
monthly or yearly payments. We use it for the latter, 


as I have not as yet found any good reason to modify 


my objections to a monthly bonus. 


It has always seemed to me that one of the funda- 
mentals underlying successful management was the 
tving together of the organization as a whole, and 
that this could best be brought about by creating 
as many opportunities for mutual interest as possible. 
This community of interest should not end with the 


, 
>. 


4 


tl 


i! 


LORD 
ic Manufact ng Co St. Loui Mo 
payment of the current bonus; neither should an ex- 


ceptionally good year inflate nor an exceptionally un- 
profitable year unduly reduce the bonus paid, as more 
effort and interest and desired in 
normal years. It should, in short, be based upon the 
prosperity of the business as a whole over a period of 
time. 

In line with the principles laid down above, the base 


is necessary sub- 


of the premium is taken from the average of five 
years’ percentage of profit on total business—a per- 
manent stipulated amount for each per cent. The 


current year is always added and one year dropped. 
This method gives an equitable basis, lends permanence, 
and removes the temptation to inflate or reduce this 
item in fat or lean years. 

Next in importance comes the efficiency of the dif- 
ferent divisions—the creating of codperation among the 
different foremen composing it, and the fixing in definite 
terms the efficiency of it as a whole—rewarding each 
only according to its merits, and not saddling it with 


the losses or deficiencies of another division. 


GETTING FIGURES FOR DEPARTMENT EFFICIENCY 

To arrive at the efficiency of the different depart- 
which of course is a compila- 
tion of department totals—-we use our monthly summary 
of departmental labor distribution (Which 
are not as formidable as the title would imply.) The 
different headings in this report are: Estimated Cost, 
Actual Cost, Gain, Loss, Net Gain or Loss, Per Cent. 
These are compiled from 


ments, and of a division 


reports. 


Gain or Loss on Estimates. 
all jobs in the department. 


It will be recognized that inflated gains may be 
shown by placing the premium allowances high, and 
while there can be no concerted work done in this 
direction, due to supervision of allowances exercised 
by the operating department, mistakes can and do 
occur, and no system is either complete or wise that 


does not take into consideration the obviously possible, 
the probable, and introduce corrective 


as well as 
factors. 
Our second item then, is one-half the difference be- 
tween 100 per cent. and the average of divisional 
percentage of savings, minus losses. This seems rather 


involved, but when untangled works nicely. Suppose a 
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departmental saving, in percentage, to be 15 and the 
losses 3; the difference between 100 and 15 is 85; one- 
half of this is 42.5; deducting from the remainder 
the 3 per cent. loss we have 39.5 for an answer on which 
to base our amount. 

Why all this roundabout way Why one-half the dif- 
ference between 100 and 15 when a more obvious way 
would be one-half the savings minus losses? Inasmuch 
as we have two ways of making an actual loss—one by 
setting allowances high, which, while showing an ap- 
parent gain is really a loss, and the other by failure 
to meet the time allowance set—we have the peculiar 
condition of being able by our records to show gains 
by increase or decrease in savings, and of course, losses 
the same way. Apparently, the shop gets the best of 
it coming and going. Incidentally, this shows the use- 
lessness of reports unless the factors are analyzed. 
Some cynic has said that reports to an executive are 
like candy to a child; merely designed to keep him 
quiet. 

As our savings are based on estimates of 
labor plus premium, it is evident that a low percentage 
of saving, and a zero percentage of loss are desirable, 


actual 


Sr 


cl 
FST Sy 
1, 


2 


lh, 





and are what should be paid for, or penalized for lack 
of as the case may be, and as the low saving average 
is what we are paying for, some method must be found 
of doing this that does not make the amount paid for 
each per cent. so large that one per cent. either way 
will unduly reward or penalize. Of course, a uniform 
amount is desirable and is used throughout, and in the 
present case it is secured, and the other desired result 
is obtained by taking the difference between 100 per 
cent. and the percentage of saving shown, and dividing 


it by 2. This, minus losses, constitutes the second 
item. 

| give here some actual figures taken from past 
records, showing how this actually works out. These 


are departmental totals, which of course are the basis 
of the divisional totals: 


— Departments —— 


Average savings compiled M Ww CA CM X 
from monthly reports. .. 18.9 5 8 42 15.4 8.4 
Losses 0.0 0.0 10 ..2 95 
100.0 100.0 100.0 100. 0 100.0 

18 5.8 42 15 4 8.4 

Difference 81.1 94.2 95.8 84 6 91 6 
Srey - 40 5 47 1 47.9 42 3 45 8 
Average losses....... 0.0 00 10 33 9.5 
Total allowance ; 40 5 47.1 469 39 0 36 3 


It will be noted that ““M’” department with 18.9 per 
cent. gain and no losses, received $7 less than “W” 
department with only 5.8 per cent. gain and no losses. 
“CA” and “CM” departments are selected because they 
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show both gains and losses. It will be noted that the 
losses must be deducted from one-half the difference, 
and not from either the total difference, which would 
penalize only one-half, or from the average gain, which 
would reward instead of penalize. 

It may be asked how both and gains may 
be shown by the same department. This is explained 
thus: The reports are monthly; for bonus purposes, 
the total gains for the year are divided by the num- 
ber of months, 12; the total losses are treated the same 
way, to get the average for the year. 

While theoretically and actually this system is laid 
out on the basis of a foreman receiving only what he 
deserves, the same factors enter into the reports that 
I mentioned a while ago-——they do not tell the why 
of the losses. So it was decided that a was 
entitled to the benefit of his gain to some degree, even 
though his losses be great. It is therefore possible for 
the average losses in a department to exceed average 
This is shown 


losses 


foreman 


gains and still not unduly penalize him. 
under “‘X,” which is an example. 

The third item is meant to take care of the individual 
efficiency of the foreman, using the same base figures 
with the difference, that whereas in the second item 
the good departments carried the poor ones along and 
helped pay their losses, here each foreman reaps the 


benefit of his energies, or pays the penalties of his 
shortcomings. 

The fourth item is a certain percentage of his 
monthly salary, also expressed in dollars. This takes 


into consideration his individual importance. 


THE CORRECTING FACTOR 

There is a corrective factor that enters into the next 
item. A certain foreman may receive a large salary, 
say for instance, the foreman of the toolroom or pat- 
tern shop. He is receiving this salary for his knowledge 
rather than for his executive ability. Again, we may 
have an efficient foreman of maintenance or test de- 
partment, who receives a larger salary than some other 
departmental foreman, who has ten times the responsi 
bility because of the number of men he controls. So 
we recognize the difference between importance of 
position, and responsibility, and in the fifth item we pa) 
for the number of men in the department. Departments 
containing less than 25 men are not considered in this 
item, and we consider that this nicely balances the scale. 

The foreman of the toolroom, and any other depart- 
ment that works on day rate only, and serves other 
departments, receives the average of the departments 
served in those items in which they are concerned in 


common. 


The sixth and last item is arbitrary, being fixed 
by the General Superintendent, and takes into con- 
sideration improvement in department, lack of acci 


dents, promises kept, relation of amount of day work 
to premium work, and general conduct of department. 

The interest and coéperation of the nonproductive 
departments is secured by their receiving a percentage 
of the average paid to productive departments. 

It is possible to use the system as laid out to pay 
bonuses to everyone in the employ, by fixing upon a 
percentage for each different class as outlined above 
We might say we would pay nonproductive foremen 
75 per cent., which we consider equitable; draftsmen 
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and inspectors 60 per cent.; clerks, 50 per cent.; etc. 
We have idea of foremen, 
however. 

The explanation of any well-thought-out 
seems tedious and complicated, although sometimes it 
and so that it will 


no present going beyond 


system 
is only the verbosity of the writer, 
necessary for anyone wishing to file it to wade 
I epitomize it below, and 


not be 
througn the entire article. 
also show actual results from an old sheet, leaving off 
item No. 6 and changing item No. 1. It will be noted 
it varies from 228 to 117 for a full year, and a varia- 
tion of $14 is shown in item No. 2. The 37 under item 
No. 2 the average of all divisions, as 
No. 3. 


five 


is the toolroom 
the 40 is the average of 
Item No. 1. Average of 
profit on total business. 
Item No. 2. One-half the difference between 
and average of divisional percentage of 


iten 
years’ percentage of 
100 per 
cent Savings, 
minus losses. 

Item No. 3. One-half the 


cent. and average departmental p 


difference between 100 per 


srcentage of Savings, 


minus losses. 
Item No. 4. Percentage of monthly salary. 
Item No. 5. Percentage of number of men. (Depart- 


ments in which there are less than 25 men not 


considered. ) 
Item No. 6. Improvement An arbi- 
trary amount fixed by the General Superintendent. 


in department 


CALCULATION OF FOREMEN’S BONUS 

I Item Iten 
Na \ 1 N 2N ; N 4 No. 5 N 6 | l 
PI 14 39 44 35 59 19) 
1A 4 39 40 27 19 139 
\ 4 49 43 19 11 126 
Ww. it 4 39 47 26 19 145 
1«@ 4 9 44 24 121 
RO 4 99 47 124 
GI 14 29 43 45 107 228 
wii 4 29 37 32 138 
8) 4 29 45 26 18 132 
Wl 14 29 47 19 x 117 
Ep 14 29 39 21 21 124 
PH 14 29 4¢ 35 9 (Pro-rated) 22 
( \ 14 29 43 23 37 x4 
A.M 14 29 27 64 
H. |} 14 a4 40 11 58 
C.H i4 7 «42 30 15 138 
Lo 14 43 38 27 16 138 
C. H 14 43 46 20 6 129 
H. NM 14 43 46 21 15 139 
RO 4 43 46 21 19 143 
( Hi 14 43 46 40 6 189 
The bonus sheet worked out for the present year 
takes care of the unusual manufacturing conditions 
that have prevailed during the year perfectly, and 


shows a distinct difference between those departments 
that have been rushed and those that have not. 
Perhaps all the items enumerated are not as im- 
portant as we think them, but they give us a foundation 
upon which to base our standards. Perhaps the fore- 
men do not require all the safeguards thrown around 
the different but it increases their respect for 
our achievement if they analyze it. Perhaps it would 
be just as well to hand them a lump, uniform sum, 
but would they appreciate it as much—if so, why was 
the proverb about the Greeks bearing gifts originated? 


items, 


Reclaiming Rejected Shell Forgings 


By W. L. WILCOAR 


I read with great interest the article on “Reclaiming 
Rejected Shells,” written by James Forrest, page 
i174. In a plant where I was working we had some 


experience 


on 


in reclaiming rejected shell forgings, but it 
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did not turn out to be a paying proposition. However, 
the information gained may prove of value to someone 
who is up against the same problem. 

The shell forgings in question were 9.2-in. shrapnel 
made complete in one forging operation, doing away 


with the draw bench that is sometimes used. The 
defect that we had the most trouble with was that 
of eccentricity. We were making the forgings, and 


another concern was doing the machining, so naturally 
the requirements were very strict along this line. We 
were continually having shells turned down on this 
account. Anyone familiar with the game knows just 
where to put his hand when trouble of this kind shows 
up. He will first satisfy himself that the press and 
tools are in good shape, and then he will look to see 
if the shell blanks have been thoroughly heated. As 
a general thing, he will find the trouble there. If in 
heating the shell blank preparatory to forging, the 
blank is not allowed to stay in the furnace long enough 
for the metal to be heated uniformly through and 
through, the punch will be forced out of center in the 
forging operation. The metal in the cold side will offer 
more resistance to being displaced by the nosepiece, 
and accordingly the wall is thick at that place. The 
punch, following the line of least resistance, moves over 
into the hotter and more plastic metal. No matter 
how rigid the press is, this action will occur, as there 
is enough spring between the nosepiece and the head 
of the press to kill the forging. 

This lack of thorough heating was the trouble in 
our case; but we were behind with our contract and 
were running close to the heat margin, so that the 
blanks did not stay in the furnaces any longer than 
absolutely necessary, in order to save time in heating, 
thereby boosting production. Eccentric forgings oc- 
curred as the natural result. Under these conditions 
we were making shipments all right; but in the course 
of time the bad forgings began to pile up on us, and 
we began to cast about for some method of reclaiming 
them. Numerous methods and near methods were tried 
out, and at last we thought we had the problem solved. 
Great was the rejoicing until we found the error of 
our way, and then we were a sadder, but wiser, bunch 
of men. 

The eccentric shell forging was reheated and put back 
into the press, and a flat-nose punch was run down on 
it so that the metal was forced toward the center of 
the forging, thereby greatly reducing the inside diam- 
eter and minimizing the effects of the eccentricity. 
Then the forging was again heated, replaced in the die 
on another press and the regular nosepiece forced into 
it. The forging thus reclaimed passed the inspectors 
all right, and orders were given to go ahead with the 
work. Then came the day of reckoning. The plant that 
was machining the shells cut some of them open and 
found that in the final reclaiming operation the nose- 
piece had sheared more or less of the metal as it went 
down and had carried it down to the front end of the 
forging, forcing it into the good metal so closely that 
it passed our notice when we cut open our test pieces. 
However, the flaw was there, and the forgings were 
irrevocably condemned. I might add in closing that, 
like many others, we were novices at this game, and in 
the beginning we had to learn much by the mistakes we 
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V. Manufacturing Large Brackets 





SYNOPSIS—ZJn motors of 100 hp. or less, 
which are manufactured in quantity, the use of 
pressed-steel brackets offers some interesting 


tool and manufacturing problems. 





VERY interesting development in connection with 

motor construction is the pressed-steel bearing 

brackets, Fig. 43, large quantities of which have 
been manufactured and have given successful service 
for the past five years. These pressed bearing brackets 
are made from a special grade of steel, and 
designed that great strength is obtained with a reason- 
able weight of metal. The U-shaped arm section and 
the deep bell insure great stiffness. This is further 
increased by the flanged rim of double thickness ob- 
tained by doubling the metal back on itself. The flanged 
part around the housing also acts as a reinforcement. 
These housings are simple castings pressed into the 


are so 























BRACKETS 


FIG. 43. PAIR OF PRESSED-STEEL 
in such a way that the housing 


The 


bracket while it is hot, 
makes its own hole, and the flange shrinks to it. 
housing has a flange that locates it. 

The very high tool cost on this type of 
necessitates standardized design and large 
order to be successfully handled from an economical 
standpoint. Given these conditions, however, the 
pressed-steel bracket has wonderful manufacturing 


bracket 
sales, in 


possibilities, for different housings may be inserted to 
accommodate different-sized bearings or different means 
of lubrication, and they be adapted to ball or 
roller bearings. 

The dies used for 
made with either machinery 
at the points of greatest wear. 
bracket is 1000-ton 


may 


forming these steel brackets are 
-steel or tool-steel 

The forming of 
steam-hydraulic 


inserts 
the 


done on a press, 











Fic. 44 CROSS-SECTION OF DIES FOR 


FORMING 


BRACKETS 
and the the 
eccentric type. 

A vertical with its special top and 
brackets Fig. 45. The 
of lubrication used on both the alternating- and direct- 
current of this type is rather interesting. The 
top and bottom brackets are entirely independent of 
each other, so that trouble from leaky pipe 
is avoided. Each bracket has a large bearing pot cast 
integral with it. This contains a guide bearing and 
acts as an oil reservoir, in the case of the upper 
bracket it also contains an oil-immersed ball thrust 
bearing. The oil, which fills the reservoir up to the 
level of the overflow gage, is, by the centrifugal action 
of the rotating motor parts, driven upward along the 


piercing operations on.a smaller press of 


bottom 


scheme 


motor 


is shown in automatic 


motors 


connections 


and 


¢ 
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or 
=~ 
So 


surface of the guide bearing and is returned to the 
bottom of the reservoir through suitable openings pro- 
vided in the walls of the guide bearing. 

Motors are often called upon to operate where ex- 
dust, present. In such 
cases entirely motors required, but due 
to lack of ventilation such would have only 
about one-half the rating of open motors at the same 
temperature; therefore, provision is made on the motor 
brackets for radiating the heat produced inside of the 
motor. Both of the brackets as well as the hand-hole 
covers are provided, both inside and out, with fins or 
This design has been found very effec- 


cessive acid fumes, etec., are 


inclosed are 


motors 


ribs, Fig. 46. 
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FIG. 45. VERTICAL TYPE OF MOTOR 
tive, but the inclosed ratings are still considerably 
lower than open ratings. 


The above conditions have developed the self-venti- 
lated or forced-ventilated type of motor, shown in Fig. 
i7. The self-ventilated motor draws the air in by 
means of a fan mounted on the motor shaft inside 
of the bracket. The forced-ventilated motor receives 
its air supply from some outside source, such as a 
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these simple protective devices is illustrated in Fig. 48. 
Back-geared motors require a special type of bracket 
to support the countershaft. There are two styles of 
these brackets—one, which is cast integral with the 
bracket, Fig. 49; and the other, in which a separate 
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FIG. 46. BRACKETS FOR INCLOSED MOTORS 
casting is mounted on the frame of the motor. There 
is practically no difference between these two forms 
from the point of service, but there are manufacturing 


advantages that justify the two types of construction. 


























SIMPLE SAFETY 
DEVICE 


FIG. 47 MOTOR WITH FIG. 48 


FORCED VENTILATION 


The bracket in Fig. 49 is especially adapted to motors 
of varying frame widths, as it is independent of this 


variation. Considerable care is required in boring the 
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FIG. 49 SEPARATE SUPPORT BRACKETS ATTACHED RIG ) SUPPORT BRACKETS CAST INTEGRAL WITH 
TO MOTOR MOTOR BRACKETS 


separately mounted blower. By these means, ratings 
equal to the open ratings are obtained. 
Owing to recent there is 
demand for motors with safety devices that will protect 
both the motor and the employees. Such devices should 
be simple, unbreakable and offer the least possible 
obstruction to natural ventilation. A good example of 


legislation, considerable 


housing and bracket to assure accuracy in the center 
distance between gear and pinion. Geared service im- 
poses very severe stresses on all parts, and for this 
reason a machined tongue is provided on the bracket, 
Fig. 50. This tongue engages a machined groove in 
the frame and takes up the stresses and hammering 
due to the gear action. 
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Manufacture of Type Bars for a Typewriter 


By FRANK A. STANLEY 





SYNOPSIS — These bars are of flat stock, are 
blanked from sheet metal and then finished on all 
edges by surface grinding. Exact dimensions are 
maintained and accurate surfaces produced cheap- 
ly, as 130 blanks are ground simultaneously. The 
piercing of the holes for the reception of the type 
rivets must also be performed with precision, and 
the press tools for the operation nest the blank ac- 
curately from the working end. 





ATURALLY, one of the most important members 
of any typewriting machine is the type bar that 
carries the character for doing the printing upon 
the paper. These type bars vary in number with the 
design of the machine on which they are used, ranging 
from 28 up to two or three times that number. Upon 
their general design, the method of their suspension 
and operation depend the flexibility and ease of opera- 
tion of the typewriter, as well as the alignment of type 
and the consequent character of the work produced by) 
the machine. 
It has been pointed out in previous articles on the 
product of the Noiseless Typewriter Co., Middletown, 


As these type bars are made of sheet stock, they are a 
punch-press proposition. The work of blanking them 
and piercing the central holes for connecting the toggle- 
actuating mechanism by which they are slipped to and 
fro in the machine is performed in the press tools illus- 
trated in Fig. 1. A detail of the blank is presented in 
Fig. 2. This drawing, with the several blanks seen in 
the center of Fig. 1, shows clearly this unique form of 
type bar. 

Referring to Fig. 2, it will be seen that the type-bar 
blank is 3.685 in. long overall, has a height across the 
body of 0.90 in., and a height at the rear end, owing to 
the upper projection lug, of 1.050 in. To lighten and 
balance the bar, the greater portion of the stock in the 
middle of the material is punched out from either end, 
leaving a web at the center sufficiently wide for the rivet 
hole at the point where the toggle-operating mechanis! 
is connected, almost one-half of the metal in the original 
These central openings 


bar is blanke 


biank being cut out in this way. 
are punched out at the same time the type 
and pierced at the center for the toggle-actuating mech 
anism. 

Like 


fac tory, th 


practically all the punch and die work in this 


production of these type-bar blanks is cat 


ried on by subpress methods. Where work too large fo 


the ordinary type of subpress is han 





died, pillar dies are used, as shown 


in Fig. 1, so that absolute alignment 
of punch and die can be relied upon in 
the operation of the press tools. It 
will be seen from the strip of scrap 
stock in front of the tools in Fig. 1 
that little waste is made in the pro 


duction of these blanks. Thev are 
closely placed in the strip of stock, and 
only the narrowest margin of material 
is left along the edge. The construc 

tion of the will be understood 
with a little explanation, as follows: 
The upper and lower members of this 


tools 














part of the tools are built up on very 
heavy die blocks, and large-sized 
pillars are used for guiding the upper 
member. Each tool—that is, each 
upper and lower member of the pair 








PRESS TOOLS FOR BLANKING TYPE 
THE NOISELESS TYPEWRITER 


FIG. 1. 


Conn., that the type bars of its machines are made of flat 
stock cut out at the center to form a light member that 
floats easily forward and back, but which is rigid enough 
to perform its work with perfection and without liability 
of springing in the process. At the same time the form 
of type bar makes it possible to guide the type and con- 
trol it up to the actual point of printing, so that it is 
in perfect alignment at all times, no matter to what 
usage the machine may be put. This is owing to the 
fact that each type has to slide into a guide controlling 
it on both sides and at top and bottom, permanency 
of alignment thus being always assured. 


BARS FOR 


of dies—is made in two sections, the 
dividing line being directly through 
the central hole in the blank. The 
lower member carries the outside blanking punch, and 
the upper die carries the inside punches for punch- 
ing out the two large openings in the type bar. The 
top die is fitted with a shedder that forces the blank back 
into the strip of scrap on the upstroke of the press. When 
the stock feeds forward again, the strip carries the blank 
with it. The next downstroke of the press causes the 
projecting member at the front of the upper die, Fig. 1, 
to strike the blank, which is still carried by the strip, 
and knock it thivugh the scrap stock so that it falls 
down the chute into a box placed directly in front of 
the machine 
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This projecting “knock-out” is shown more clearly in 
Fig. 3, where the tc-ols are set up in the punch press. The 
knockout is simply a block of steel made in the form of 
the blank. As the strip of stock with the inclosed blank 
feeds under this, it merely presses down sufficiently to 
press one blank after another from the strip of stock. 
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Fig. 2 TYPE-BAR BLANK 


The strip is carried through the machine, where it is 
broken up into comparatively short strips of scrap. 
The blanking portion of the lower die is supported by 
springs and is normally flush with the face of the die, 
as indicated in Fig. 1. The centers of the blank punched 
out Fig. 2), when punched down through the 
blank, fall through the holes in the lower die and out of 
the press at once, without being carried along by the 
stock. The arrangement of these supporting springs un- 
der the lower die, as well as the construction of the 
shedder for the top die, is of conventional type and needs 
no special description. It may be pointed out, however, 
that these tools are of heavy general construction, and 
the blocks on which they are mounted are equally well 
The handled is 0.028 in. thick 
and is tempered bandsaw that the material 
puts considerable work on the tools for the blanking of 
the type bar. It will be seen from Fig. 3 that a heavy 
type of press is used to operate these tools, and it will 


(see 


proportioned. material 


steel, so 


be found later on in this article that these type bars 














TOOLS IN 


OPERATION 


FIG THE TYPE-BAR 


are taken through all the various by most 
precise methods, whereby accuracy of every point de- 


sired is obtained and a high-grade product assured in 


processes 


all respects. 

Turning now for a moment to a consideration of the 
method of operation of these type bars when assembled 
in a typewriter, it will be of interest to point out that 
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each of the 28 type bars, when in the machine, must float 
to and fro in its bearings with absolute precision. Each 
and every one must pass at ene end into the alignment 
guide, and all must operate so smoothly that, no matter 
at what angle they come in toward the center, they will 
do their work of printing and then return to normal 
position without colliding with any of the other bars, no 
matter how rapidly the operator may manipulate the 
keyboard. 

As this is a double-shift machine, each type bar car- 
ries three characters, one above the other, so that the 
forward end of each type bar, against which the type 
proper are shouldered and seated for true vertical posi- 
tions, must be absolutely square with the base and top 
of the type-bar body. Therefore the operations that 
follow the blanking out of this type bar are of a pre- 
cision nature. In carrying them out, conveniently de- 
signed apparatus is employed. This is particularly true 
in the grinding, in which a large number of the blanks 
are simultaneously handled and the work is produced as 

















130 


EDGES 


ASSEMBLING AND 
THE GRINDING OF 


HOLDING 
THE 


FIG. 4. FIXTURES FOR 
TYPE-BAR BLANKS FOR 


accurately as any known commercial process can be car- 
ried through. 

Following the blanking operation, the type bars are 
flattened and thus straightened from end to end. They 
are then ready for grinding to width and to length and 
to bring the front or working face truly perpendicular 
to the guiding bases, bottom and top. 


DETAILS OF GRINDING OPERATIONS 


In the blanking of these type bars about 0.010 in. is 
left to grind off—0.005 in. on each edge. Similarly, about 
the same amount is left at the front end to assure this 
coming square with the upper and lower edges of the 
bar. The blanks are handled on the grinders, 130 of 
them held at a time in a single fixture, so that they are 
really ground exactly as a solid block of the same area 
would be gone over by the abrasive wheel. 

This series of 130 blanks, each 0.028 in. in thickness, 
give a width of about 32 in., so that actually the group 
built up for grinding is practically square in superficial 
area, making a form in which to finish their edges. 

The holders in which they are secured preliminary to 
the grinding process are illustrated in Fig. 4 and consist 
in each case of a pair of clamps tightened by a through 
bolt pivoted at one end to one of the clamps so that there 
are few members to fall apart when the apparatus is 
completed. 
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In the foreground is a group of these blanks built up 
and slipped over the through bolt ready for tightening 
between the clamp ends. At the right will be seen a fix- 
ture under which the loose set of blanks and the clamp- 
ing outfit, still untightened are placed to adjust the 
front ends to an even line before tightening up the 
clamp. This might be called a locating fixture and con- 
sists of a block D, Fig. 4, with upright stop plates at 
one side and one end, as shown. There is also a lever 
E pivoted at the back end, which carries a V-contact 
shoe pressed upward by a spring, so that another V 
takes a bearing upon the blanks and they are crowded 
forward against the locating edge at D. The 130 blanks 
placed between the clamps, which are tightened easily, 
are placed under this lever and the lever then pulled 
down. The V-shoe is thus crowded forward and presses 








GRINDING THE TOPS OF THE TYPE BARS 
all the type-bar blanks against the gaging surface at D; 
and while the lever is still held down, the clamp nut is 
tightened and the series of sheet-metal blanks gripped 
together as a single unit with their lower edges and 
front edges in line for grinding. 

The similar clamping fixture at G is shown all set up 
with the blanks ready to put on the surface grinder. The 
tool at H is a socket wrench with a knurled handle for 
tightening the clamps. This, while giving sufficient grip 
for the purpose, makes it impossible for the operator to 
bind the work so tightly as to cramp and spring the bars. 

It is of course essential in putting together so many 
blanks as are here placed in one fixture to know that 
there is no burr or dirt on their sides or edges. Other- 
wise there would be more or less distortion and irregu- 
larity in the clamping up of the entire series. To ob- 
viate the possibility of trouble of this kind the blanks 
are all thoroughly cleaned, and the flattening process 
which follows this blanking operation assures the edges 


being free from troublesome burr. It is hardly neces- 
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sary to point out after an inspection of Fig. 4 that the 
gripping holders in which these blanks are secured are 
of the floating type, the through bolt 
pivoted to one clamp—and the loose clamp very loose 
indeed—so that there is no possibility of any of the 
members gripped being cramped or distorted. 

Figs. 5, 6 and 7 illustrate the grinding operations on 
Referring 


being loosely 


top, bottom and ends of the type-bar blanks. 
to the first of these grinding operations, as shown in Fig. 
5, it will that two fixtures filled with the 130 
blanks each held on the chuck for the 
grinding of the top. In Fig. 6 four fixtures are illus 
trated holding the work bottom side up for the grinding 
of the bottom, this being done on the same magnetic vise 


be seen 


are magnetic 


as seen in Fig. 5. To grind these bottoms, the work 


is placed lengthwise in order to grind in the same direc 











TYPE BARS 


INDING THE BOTTOM OF THI 


tion as the type bar slides when in the typewriter. The 
first grinding operation on the upper surface, Fig. 5, is 
the the 
wheel to clear the shoulder 
of each blank. 


After the bottoms have been ground lengthwise, Fig 


order to permit 


located at the end 


done crosswise of blanks in 


which is 


6, the work holder is again turned over and the tops of 
the type-bar blanks again ground for the finishing touch 
This final grinding process removes about 0.00025 in 
the ends to fit 


The last grinding operation—finishing 


them for the reception of the type itself is seen in Fig 
7, which shows a solid block, truly square on the bottom 
and side against the 
bringing up the flat arm at the front of the picture. The 
area of surface thus presented to the wheel is of course 
quite small, and it takes only a few minutes to finish 


faces, which work is secured by 


the end properly. 

In grinding the top of the bar in the second opera- 
tion to bring it to height, a regular gaging fixture is 
used for testing this height, and with this fixture only 
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0.0002 in. leeway is admitted. The blank must be either 
0.9 in. exactly or 0.9 in. minus 0.002 in. 

The fitting of the type to the end of the type bar is an 
important operation, involving some interesting methods 
and fixtures. 

There is, however, one more point to this opera- 


tion which it may be well to describe in connection 
with what has gone before in reference to making 
these type bars—namely, the piercing tools for the 


three holes at the front end of the type bar, to receive 
the rivets for later fixing the type in place. The pierc- 
ing tools, Figs. 8 and 9, used in conjunction with the 
tools for making the corresponding holes in the type 
body 


end of the type bar that it can 


proper, assure the type being so fixed upon the 
never be displaced or 
loosened in any manner 

The method of nesting the work will be apparent, as it 
is here shown with the lower, or bearing, edge pressed 
the two spring 


nst the ston cuide at the back by 
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guide bushings. The latter are fitted securely in the 
punch carrier and are long enough to give the piercing 
punch proper support for the greater portion of their 
length. Immediately behind the head of the piercing 
punch is a short plug about 1! in. long, of }-in. diam- 
eter, and behind this is the head of the screw. It is 
therefore an easy matter to adjust the punch to strike 
the work at the desired instant, and the three punches 
can be staggered for giving the shearing action as de- 
sired. 

The method of setting the guide bushings will be ap- 
parent upon inspection of the plan view and the accom- 
panying elevation, showing the two members of the 
press tools, Fig. 9, so that little further explanation will 
be necessary. These tools are of course guided by pil- 
lars, so that they are operated similarly to subpress 
tools. 

Referring to Fig. 8, 
shown at the right upon the stand, this being the test 


an interesting gaging device is 











iG GRINDING Ht FRONT ENDS OF THE BARS 


punches QQ, which apply sufficient pressure to hold the 
blank in A, and against the top surface without 
likelihood of springing. The endwise position of the 
work relative to the dies is determined accurately by 
the slide R, which is pressed forward against the action 
of the pressure spring by the taper plunger J carried by 
the punch block. In Fig. 8 this punch block is seen de- 
scending, and the taper plunger is about halfway down. 
Just before the piercing plungers have reached the work, 
the taper plunger brings a straight portion of its body 
against the rear end of the slide R, Fig. 9, holding this in 
position and consequently holding the work at the exact 
point for piercing the three holes at a definite distance 
from the front, or working, end of the type bar. This 
position, being the work of the combination slide R and 
the plunger J, is further aided by the pressure pad H, 
which is forced down on the work and holds it steady 
during the lift of the punches. 

The arrangement of the three piercing punches is 
shown clearly in the elevation, Fig. 9. They consist of 
drill rods turned down at the end to form a light punch 
and have a head at the rear end to retain them in their 


nest 














FIG. § PRESS 


HOLES 


FOR PIERCING THE THREE 


TOOLS 


gage, not only for the accuracy of the type bar itself, 
but for testing the placing of the rivet positions rela- 
tively to the front end and to the bottom of the bar. 
This gage has a nest at the top, made to accurate out- 
lines to correspond with the blank itself and with loca- 
tion holes corresponding to the rivet holes and the larger 
holes pierced near the center of the type-bar blank. This 
nest is formed on the top of a pad that operates against 
spring pressure. The test is to place the blank upon 
the nest pad and push the whole thing down to see if the 
outer edges at the bottom and ends will just slide past 
the corresponding shearing edges of the test-gage body. 
This corresponds closely to what might be called the 
thumb-nail test, as commonly applied in the case of a 
flush pin gage, where the thumb nail is passed over two 
edges supposed to be flush and where a fraction of a 
thousandth discrepancy is easily detected if there is any 
lack of uniformity. Such is the case here. If the end of 
the type-bar blank or if the lower edge should project at 
any point by even 0.0001 in., this would interefere with 
the punches descending if pressed lightly with the 
finger. 
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The punch-press tools which prepare the work for this 
test gage are so accurately made that there is little op- 
portunity to throw out work which reaches this point. It 
does, however, provide a final gaging means before the 
type body is assembled on the type bar; and in so far 
as such a test can be established without too great ex- 
pense, it may mean the elimination of considerable diffi- 






































FIG. 9. DIE FOR 
culty in further processes in connection with assembling 
operations. For this reason it is always desirable, where 
much work of this nature is going through a shop, to 
test the accuracy at various other times as well as at 
completion. 


Selling American Machine Tools 


in Europe 
By C. E. CARPENTER 


First Vice President, Allied Machinery Co., Paris, France 


If the subject of “Selling American Machine Tools in 
Europe After the War” is of sufficient interest to read- 
ers of the American Machinist, I would like to add to 
the remarks of Messrs. Knowlton and Woods, which were 
published recently in the American Machinist, a state- 
ment to the effect that both the native son and the in- 
ternational house will be in danger in failing in their 
task unless they accustom themselves to carrying liberal 
stocks of machines in Europe. 

The success of German machine-tool builders in other 
European countries prior to the war was due not alone 
to price, but to their ability to make quick deliveries. 
The reason for this was partly their proximity to cus- 
tomers, partly their willingness to grant favorable terms 
of payment and partly their habit of carrying, through 
their agents, large stocks. If their agents could not 
afford to invest large sums, the manufacturers helped 
them with consignment stocks. 

The principal disadvantage under which most Amer- 
ican manufacturers worked before the war was that, 
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with a few exceptions, their agents did not carry a suf- 
ficient number of machines in stock. In order to obtain 
the exclusive right to sell a certain machine in his ter- 
ritory, the average agent was accustomed to purchase a 
few machines for stock. Instead of replacing these when 
sold, the agent would as a rule defer further purchases 
of machinery until he had obtained equivalent orders 
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The outcome of this almost universal business pro- 
cedure was an aggregate loss to American manufactur- 
ers of a very large amount of business. The European 
machine-tool buyer, like all consumers of merchandise, 
prefers to buy a machine which is ready for delivery 
in Europe, and frequently he is not unwilling to pay a 
higher price for the service of quick delivery. In fact, 
when a machine is urgently needed, the question of 
delivery is of considerably greater importance to the 
buyer than the nationality of the agent from whom it is 
purchased. 

I believe it can be conservatively stated that the suc- 
cess before the war of the German machine-tool agents 
who handled some makes of American machine tools in 
foreign countries was due, in most part, to an under- 
standing on their part of the immense advantage of 
carrying stocks. It was certainly their practice through- 
out the world to invest this 
manner, and in every field in which they operated they 
assumed and held the leadership. 

Therefore, if the native 
national house, is to render the greatest measure of 
service to American manufacturers, he or it, as the 
case may be, must start with a well-defined policy on 
this one point. On the other hand, the manufacturer 
for whose hand and dowry the native son and his 
bugbear, the international house, may compete, must 
bear in mind that his would-be agent’s will 
depend in large measure upon his ability and willing- 
ness to invest a considerable amount of capital in 
stocks of machines. 


large sums of money in 


as well as the inter- 


son, 


success 
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Feeding and Watering the ‘Bird ” 











Selecting 


Mechanics for the Royal Flying Corps 


of the British Army 


By FRED H. 





great need for mechanics for 


SY The 


the flying corps makes vigorous recruiting neces- 


NOPSIS 


selection of men is an important prob- 
lem. The kinds of men needed and the 
“trade followed by the British army are 


of special interest at this particular time. 


sary. The 
methods of 


testing” 





ONSIDERABLE discretion must be exercised in 
the selection of mechanics for the flying corps, as 
so much depends upon the mechanical condition of 
enlistment in this 
the officer in 
proficiency in 


the airplane. Men who apply for 
department are questioned carefully by 
charge and are then tested as to their 
their respective lines before being accepted for service. 
This is called “trade testing,” and is accomplished by 
requiring the applicant to perform the various kinds of 


work in which he claims to be proficient. 


TESTING APPLICANTS 

Applicants who desire to be fitters or machinists are 
questioned regarding their knowledge of motors and of 
such machinery as they will be obliged to handle. Their 
to use the lathe and similar tools is ascertained 
by putting them at work on a lathe mounted in an auto- 
truck machine shop such as is actually used behind the 
front Here the men must 
understand how to do the kind 
If the appli- 


classed as 


ability 


lines on the western satis- 
factorils that 
of work which will be required of them. 
they 


show they 


cants are not qualified as fitters, are 
helpers, with the possibility of being advanced later if 
they 

Carpen'‘ers or 
ing of dovetail and other 
satisfactorily they will be employed to repair the 
wooden parts of the airplane, such as the fuselage, 
wings, wing struts and landing gear. Sailmakers and 
those having training in the making of tents, over- 
other are employed to cover planes 


progress. 
akers are tested in the mak- 
and if they pass this 
various 


cabinet m 
joOlnts, 


alls or garments, 


COLVIN 


and do similar work. For testing these, a small sec- 
tion or panel of a wing is utilized, the applicant being 
requested to sew up an L-shaped tear. The neatness 
with which this is done shows his experience. 

In a similar way sheet-metal workers are tested by 
being required to cut, shape and solder several small 
sheet-metal pieces of various designs so as to show 
whether they are capable of repairing or replacing 
some of the sheet-metal parts of an airplane, such as 
engine hoods, gasoline tanks, radiators or other parts 
of similar nature. 


MILITARY TRAINING 


After the men have been selected, they are enlisted 
in the regular way and given a certain amount of mili- 
tary drill, principally for the sake of instilling in them 
an understanding of the necessity for discipline and 
sense of responsibility regarding the quality of the 
work and the necessity of having it done promptly. They 
are instructed in the construction of internal. combus- 
tion motors in general and in the particular types in 
use in the camp at which they are to be stationed, and 
receive considerable information which will help them 
to perform their various duties. 


When the men who are assigned to each “flight,” 
are thoroughly trained to the work, they become ex- 
tremely proficient. Each man has a certain part of 


the work to handle in dismantling or disassembling a 
machine that may be in need of repairs for any reason. 
When a student makes a bad landing and crumples his 
running gear under the wings, ic takes but a very few 
for the repair crew to take the wings off the 
fuselage, after which the machine is taken to 
Each man is responsible for 
and all connections are 
parts may be 


minutes 
body, or 
the hangar for repairs. 
a certain portion of the work, 
quickly taken out so that the various 
separated easily. 

The headpiece shows the way the “birds” 
plied with food and water. This view taken 
secondary training camp at Borden, Canada. 


are sup- 
at the 
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Inspection of Munitions 


By JAMES 





SYNOPSIS —A most important part of any 
repetition job is to have an intelligent and well- 
versed force of inspectors in action at the begin- 
ning of the output to decide on what shall pass. 
This is especially true on munition work, where 
there is a necessity for prompt and accurate de- 
cisions as to wut can go and what cannot go. 





T THE present time, when so many firms are tak- 

ing up new contracts for the supply of ammuni- 

tion and other war supplies, a few words on the 
inspection side of the question may not be amiss. 

There have been lots of thousands of shells, not to 
mention other supplies of war, held back and consigned 
to the scrap heap, which, it was discovered on later in- 
vestigation, could have been repaired at very slight 
cost and delay. There have been thousands of others 
that were scrapped for some defect which seemed highly 
important at the time, but which afterward turned out 
to be imaginary. 

Those firms which had foresight and storage room 
and a knowledge of governmental methods were wise 
enough to have these “scrapped” shells well oiled or 
greased, and put away where they could be found when 
the standard changed again. 

A great number of the delays in delivery, and con- 
sequent misunderstanding and ill feeling, were caused 
by the incompetence of the inspectors that foreign 
governments themselves furnished. At the start of 
manufacture a great many of these men did not know 
what constituted a reasonably accurate shell with a 
reasonably good finish, and they were not in a position 
to educate the men who had been chosen by the con- 
tracting firm to prepare the shells for final inspection 
by the foreign representatives. 

When a few shells had been produced which seemed 
to meet their requirements, oftentimes they would make 
a sudden change in these requirements without con- 
sideration of the fact that there were hundreds of partly 
completed shells on the way and that tools and gages 
had been made and were settling down to standardiza- 
tion. In many cases the change had to be made to meet 
some minor technicality that did not affect the finished 
shell in the slightest degree, but no amount of argument 
or presentation of the facts by intelligent men produced 
any effect, and all that could be done was to swallow 
the pill and begin all over again. 

When this condition occured once or twice on each 
operation and a dozen times on some, it gives an idea 
of how much could have been saved in time, money and 
heart-breaking work that goes against the grain of all 
mechanics accustomed to know exactly what they are 
working for and to drive straight ahead for it. 

The fallacy of all the straight-laced, cut-and-dried 
inspection methods of incompetent men is well shown 
in the acceptance of the same shells which they con- 
signed to the melting furnace a year ago, but which a 
far-seeing organization preserved till a more auspi- 


FORREST 
cious occasion. These same men have now acquired 
some knowledge of the difference between what consti 
tutes a shell that will fulfill its ultimate purpose and 
one with limits running in thousandths of an inch and 
a superfinish like a gear-tooth caliper. 

In any scheme of operations, and especially on rapid 
repetition work like munitions, it is absolutely neces 
‘sary to have a corps of inspectors who know exactl) 
what is wanted and who can decide unhesitatingly at 
any stage in the sequence of operations whether the 
product comes within the allowable limits of dimen 
sions and finish or is irrevocably scrap. If incompe 
tence and trifling with established standards come into 
play at the head of the inspection staff, their effect is 
transmitted all the way down the line, until there is 
nothing but chaos, and those responsible for production 
do not know what to produce. 


In any scheme of production on a large scale where 
the personal equation of the inspector is likely to come 

















into play, and especially on such a requirement. as a 
certain degree of finish that cannot be covered by the 
use of gages, there is bound to be great confusion at 
any time a change of inspectors takes place. There 
should always be a fully trained man who has been intell- 
igently taught the pros and cons of the inspection of 
the particular product by a competent instructor, ready 
to take the place of any inspector whom it becomes 
necessary to transfer or eliminate. 

The best way to transfer this information to the 
various inspectors who are being initiated is to have a 
sample of the product at each step on the way to com- 
pletion, which has had the O.K. of the chief govern- 
ment inspector stamped on it, put in the chief inspector’s 
office as a standard to be referred to in all cases of dis- 
pute and also as a reference for the new inspectors 
when they first take up their duties. There ought also 
to be sample shells that show those diminutive but 
vital defects in the metal not easily noticed, but which 
recur from time to time and are pitfalls for the un- 
educated inspector. 
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A thorough knowledge by the inspector of the cheap- 
est method of repairing a shell with certain defects is 
also a great help toward quick handling, for by noting 
on the shell the method of repairing, the inspector can 
save a great deal of delay consequent on reinspection 
and time spent in deciding all over again what has to 
be done to overcome the defects. 

A great deal of coufusion at the opening of the shell 
contracts was caused on account of the government in- 
spectors coming to a strange country, where there were 
different methods of manufacture from those they had 
been accustomed to, with a very vague idea of the re- 
quirements of their own government. They had their 
standards to make after they arrived and after manu- 
facture had begun. 

The secret of establishing harmony in a scheme of 
operations tending to a finished product is to present 
at the earliest possible moment two series of samples 
for the consideration of the final authority, and after 
acceptance have one set returned to be placed on sample 
by the firm furnishing the product, there to stand for 
the easily accessible standards of exactly what will meet 
the requirements of those with the final authority of 
acceptation or rejection. 


MAKING CHANGES 

Should the foreign representative desire to make any 
change at any stage of the operation through advices 
from the battlefield or by reason of other tests, these 
changes can be referred to in terms of the corresponding 
sample and made accordingly. A new set of samples is 
made incorporating the changes, and the superseded 
ones are also preserved, as it is almost always found 
necessary to refer to them in the progress of the job. 
In this way, there is no confusion, nothing is upset, and 
the firm has a concrete for argument toward 
compensation for departure from contract, which it 
would not otherwise have. 

Nothing could have had more appearance of the ri- 
diculous than what took place when foreign shell con- 
tracts first opened up in the United States. Hundreds 
of firms the whole country over, some of the largest in 
the world, undertook to make something that would 
please the representatives of foreign countries, when 
these representatives themselves did not know what 
they wanted. The procedure was, in a generality of 
cases, to go on and on, making something in large 
quantities, then by a long process of stops and starts 
and weeding out here and putting in there, finally to 
alight on something approaching their desires. 

The product might run along on this basis for a day 
or two, or maybe a week or two, when suddenly without 
any warning there would be consternation on the of- 
ficials’ faces and the word would go round that the Rus- 
sian, French, British (or whatever nationality was con- 
cerned) inspector was on his high horse and was reject- 
ing everything presented to him. 

Then there would be a changed standard again for 
a while, in spite of the fact that the shells presented at 
the wholesale rejection were better than any ever pre- 
sented before, This would all 
happen because the inspector in the meantime had re- 
ceived fresh instructions from his government or per- 
haps had discovered something that he ought to have 
known and guarded against before. 


basis 


or at least as 
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As one example of shortsightedness and of the sacri- 
fice of essentials to meaningless trifles, the requirement 
on the length of the straight part of the bore of a 
certain shell illustrates the point well. On the bore A, 
in the cut there was 0.6 mm. allowance between max- 
imum and minimum gages, and the method of trying 
the depth of the straight part of the bore B was to 
drop the plug gage down until it was stopped by the 
taper of the bore, then measure to the top of the shell. 
This would have been all right; but as the plug used 
was a minimum and all shells were at least over the 
minimum, it ean readily be seen that the plug gage 
would always go down beyond the net length of the 
straight bore before it was stopped on the taper by a 
diameter equal to its own. If a shell was bored up to 
the .1aximum diameter on the straight part of the bore, 
sien it meant, with 
7 A the taper on 
this shell under 
consideration, 
that the plug 
gage would go 
f down 11.6 mm., 
f or about ,; in. 
below the end of 
the straight part 
f before it was 
stopped on the 
taper by a diam- 
eter equal to 
the minimum 
gage. There 
were hundreds 
of shells scrap- 
ped for this one 
point alone, 
shells which 
theoretically and 
practically came 
within all limits 
set by gages and yet were scrapped because of a false 
system of measurement. Needless to say, the method 
was discontinued; but someone had to stand the loss. 
By far the greater number of conflicts between the 
various inspectors was on account of the quality of 
the finish, and the contracting firm’s inspectors had to 
keep a close watch on the product and never allow this 
to fall below the standard set by the sample shells. But 
there should be no difficulty on this point if those re- 
sponsible keep a close watch on the cutting quality of 
the various heats of metal in the shells as regards 
carbon content, hardness and homogeneity, and have 
the proper allowances made on the cutting angles, rake 
and hardness of the steel used for cutting. For the 
same reason particular note should be taken of the 
proper proportions of the cutting compound that gives 
the best results on the various qualities of forgings. 
If these points enumerated are carefully considered 
and the inspectors educated toward a degree of stan- 
dardization and agreement by the above methods, things 
will tend to resolve into clearness and smoothness at 
an early stage of the contract. 
The foregoing applies to all repetition work on what- 
ever scale, and with more significance the more complex 
the article manufactured. 
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Daylight in the Modern Shop 


By C. E. 


Assistant Professor of Electrical 





SYNOPSIS — This article discusses some of 
the fundamental aspects of daylight planning for 
the shop, pointing out the effect on the amount of 
light transmitted into a building through the 
windows due to the angle at which the light 
strikes the glass, and shows that adjacent tall 
buildings may have a great influence on the 
amount of light usefully transmitted into shop 
The large in 
illumination are outlined with special reference 
to their effect artificial lighting 
requirements, if the window area is not fully 


spaces. very changes exterior 


on probable 
Charts are used to show the large 
variations in in the of 
window area to floor area, and modern sash de- 
sign is illustrated by a number of views of exist- 
ing plants. 


adequate. 


present practice ratio 





HE enormous differences between daylight con- 
ditions within a shop and those out under an 
open sky are perhaps not fully realized. Tests 
in Great Britain have shown that in some shops which 
depend entirely on side windows for natural light, the 
amount of daylight at the center of the building may 


Engineering, 


CLEWELL 


University of Pennsylvania 


illumination at a point within the shop be termed the 
“davlight factor” for the given point. Its tests show 
that this factor seldom reaches a value as high 
10 per cent. and that the mean values for a large 
number of plants investigated range from about 0.25 
to per cent. If we use these results an 
tion of the efficiency of much of the present-day 
window arrangements, they show that the interior 
illumination may from one-fiftieth to one four- 
hundredth of the exterior value. The fact that shop 
admit, in general, such very small pro- 
the exterior light into the building leads 
naturally to a brief consideration of some of the 
factors which of daylight through 
windows depends. 

When light from the sky strikes plain window glass 
squarely, it is practically all transmitted through the 
glass except that which by the 
the amount of the given as 
about 10 However, when the light strikes 
the glass at an angle with a perpendicular to the glass 
surface (called the angle of incidence), some of it 
reflected away from the surface and is thus not trans- 
mitted through the window. These relations’ are shown 
by Table I, from which it will observed that for 
very large angles of incidence—that is 70 and 80 deg.- 
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be 
windows a 
portion of 
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glass, absorption being 
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SEVEN TYPICAL FACTORY BUILDINGS 
be as small as one ten-thousandth of the amount that 
exists outside of the building under an open sky.’ 
This difference between the inside and outside illumina- 
tion at any given time may be used as a measure of 
the efficiency of the window openings in lighting the 
interior of the shop. 

The British committee just referred to outlines the 


suggestion that the ratio of interior to exterior 


'These results are found in the first report of the Departmental 
Committee on the Lighting in Factories and Workshops, appointed 
in Great Britain by Parliament (1915) 


EXPRESSED AS A PER CENT 

the part of the light incident upon the front surfaces 
of a window which finds its way into the building is 
very greatly reduced. 

This principle is not so very important where the 
shop windows face an unobstructed horizon, which 
assures that the sky, as the source of light, can be 
seen from all parts of the shop interior. In such a 
case much of the light from the sky strikes the win- 


by L. B. Marks before the I. E. S.-Johr 
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dows more or less squarely and is hence transmitted 
effectively into the building. On the other hand, if 
there are tall buildings adjacent to and near the shop, 
they may cut off most of the visible sky from its 
windows except that part of the sky overhead which 
sends light down between the buildings. It is evident 
that in such a all the light that 
strikes the windows is received at such large angles of 
incidence that only a small proportion is transmitted 
Table I. 


rRANSMITTED 


case practically 


through the glass, as indicated by 


TABLE I PERCENTAGE OF INCIDENT LIGHT 
INTO BUILDING 
Ang! I Cent I (Ang Per Cet Ineid 
ider Li Ir Inet t | i d 
> rh wh W ‘ Deg r “ ‘van 
0 90 0 0 83 0 
i” 89 5 60 78 0 
20 89 0 70 69 
30 RR O 50 0 U 
40 86. 0 90 0.0 
Under such circumstances the daylight factor for 


the shop interior is likely to be very low unless some 
special form of glass is provided, at least in the upper 
part of the window sashes, for redirecting this light 
more usefully into the shop. Roughed, ribbed and 
prism glass may be employed for this general purpose. 
Furthermore, if the front surface of the opposite near- 
by building is light in the light sent into the 
shop will be somewhat increased by the reflection from 
this light surface. As a general proposition, however, 
the daylight problem is considerably complicated when 


color, 


buildings are very close to one another, so that the 
light from the sky can reach the windows only from 
points nearly overhead. 
AREA TO FLOOR AREA 

From what has just been said, it follows that the 
window area is not in itself the only factor that deter- 
mines the interior daylight conditions. A given win- 
dow area, which might be entirely adequate for a shop 
out on open ground and with no surrounding obstruc- 
tions, might be very inadequate for another shop of 
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MERCER AUTOMOBILE CO 
PTON PIVOTED SASH 


FIG. 3 A BUILDING OF THE 
SHOWIN THE USE OF LI 
equal floor area, but which was surrounded with near-by 
tall buildings that cut off practically all visible sky 
from the shop windows except that nearly overhead. 
For this reason it is very important to exercise con- 
siderable care in sizing up the daylight facilities of an 
existing plant, or the plans for a new building, on a 
basis merely of the ratio of window area to floor area. 
On the other hand, if due care is exercised in taking 
all the factors into account, the ratio of window area 
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sometimes be used check on 
the probable degree of success to be expected from 
given window openings. One of the larger sash manu- 
facturers’ cites a range for this ratio from about 20 
to about 110 per cent., based on seven typical cases, 
with an average of about 50 per cent., as in Fig. 1. 
Investigations’ in Great Britain, which include a 
large number of shops of various kinds, indicate an 
average for this ratio of about 40 per cent. for shops 
with roof lighting only and also for those with a com- 
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to floor area may as a 





























FIG. 4 A BUILDING OF JOHN A. ROEBLING’'S SONS CO 
SHOWING LUPTON PIVOTED STEEL SASH OF 
ANOTHER TYPE 


bination of roof and lateral or side window lighting. 
These observations seem to show, further, a consider- 
ably lower value for the ratio (somewhat less than 20 
per cent.) for shops with side windows only, this 
probably being due to the limitation of the observa- 
tions, in the main, to older shops with inadequate 
window areas. 

There is a general tendency in modern shop con- 
struction to utilize as much of the side wall area for 
window openings as the mechanical conditions of the 
wall permit. A idea of this tendency is 
gained by a study of the ratio of side window areas 
to side wall areas in modern buildings. Experience of 
one representative sash manufacturer’ shows an aver- 
of about 60 this ratio with 
about 57 to per based 


will good 


tor 


93 


cent. 
about 


value 

from cent., 
number of typical plants. These relations 
Fig. 2. It is to be noticed in this diagram 


age per 
ranges 
on a are 
shown in 
that case number 
ings erected by one construction company, so that the 
average shown by the dotted line in this diagram is 
actually an average of 22 cases. 

A good way in which to gain a better understanding 
of the effectiveness of these large wail window areas 
is to consider the exterior daylight conditions on which 
any system of windows must depend for its net result 
in illuminating the shop interior. The results of tests’ 
in Great Britain for typical days in June, September 
December are given in Table II, where the ex- 


4 refers to an average of 18 build- 
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terior intensities of the daylight are expressed in 
foot-candles. This unit is defined in the Code of Fac- 
tory Lighting*® as the lighting effect produced upon an 
object by a standard candle at a distance of 1 ft. 
For rough benchwork an intensity of from two to four 
foot-candles is usually required for satisfactory vision. 

Hence, the exterior intensities given in Table II are 
seen to be very large by comparison with the required 
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EDWARD FORD PLATE GLASS CO 
LIGHTING OBTAINED WITH 


STEEL SASH 


FIG. 5. INTERIOR OF 
SHOWING INTERIOR 

U. S. 

values for satisfactory vision in the shop. Notice, also, 
the greatly reduced values for the typical day in De- 
cember as contrasted with the June day. The mucn 
shorter days in December are evidenced by the fact 
that the exterior illumination is practically zero until 
between 7 and 8 a.m. and is again zero before 5 p.m. 


APPLICATION OF THE TABLE 


An interesting application of the figures in Table IT 
may be made by assuming a given daylight factor for 
a point within a shop and prescribing a certain mini 
mum of illumination for the work, on the basis of which 
we may determine the approximate times when artificial 
light will be required. To illustrate this point, refer 


TABLI Il INTENSITIES OF EXTERIOR DAYLIGHT FOR 
DIFFERENT HOURS OI rYyPICAL DAYS 
Approximate Exteri DD igh 
I rit : I ( l 
Hour of the Day Jun Septembe D 
5 A.M 250 0 0 
6 ALM 500 200 0 
7 A.M 995 500 0 
8 A.M 1,750 800 100 
9AM 2.700 1.250 250 
10 A.M 3,500 1.550 500 
it} AM 3,900 1.750 700 
12M 4,050 1,800 750 
| P.M 3,900 1,750 700 
2PM 3,500 1.550 500 
3PM 2,800 1,250 250 
4PM 1,800 800 50 
9PM 1,000 450 0 
6P.M 500 200 0 
7PM 250 0 0 
ore ‘ ‘ - 
to Table II, where it will be observed that at 7 a.m. 


the exterior intensity is roughly 1000 foot-candles. 
For an assumed daylight factor of 0.2 per cent., the 
interior illumination at the given point will be about 
1000 0.002, or two foot-candles. If the prescribed 
minimum intensity to be maintained for the work is 
three foot-candles, then some artificial light will be 
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Engineering Society, 


issued by the Illuminating 
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required, as indicated in Table III for 7 a.m. Similarly, 
it may be shown that the intensity due to the daylight 
is three foot-candles or over at 8 a.m. and on throughout 
the typical June day until about » p.m., when it falls 
below three, and again some artificial light is required 


rABLI Itt APPROXIMATI ARTIFICIAI LIGHTING 
REQUIREMENTS FOR VARIOUS HOURS OF THE DAY 
App te Artificial Lighting Requiret 
Ho 
the D Sep r Decemb 
7 A.M \ Artificial ligh Artificial t 
red julred 
8 A.M LD) ' \ ial | \ 1 ! 
ilt j 
9AM 1) vd Art inl } \ i 
lired 
10 A.M I) I lequ 1) t ial ligh 
11 A.M Davytigh vcle I) j | 
12M I) hit | 1) lequa Arti 
1PM ) rd I) 1 \ 
2P.M Daylight adeq LD t i 1 Arti li 
a 
3PM Daylight i ! Art il lig 
i juired 
4PM Davlig lequat \ 1 ht \r ial | 
i jul 
IPM ial I Art i Artificial 
ured julr require 
| it 1 or 1 lay ht isl Table Il and 
issumed daylight factor of 0.2 per cent : n the assumption t 
sity of three foot-cand must be maintained at tl! WOrkK at all time 


It is interesting to notice in Table III that under the 
assumed conditions the artificial lighticg requirements 
increase for the later months in the year, and that 
finally in December artificial light must be used through- 
out the entire day to supplement the inadequate natural 
light. This is perhaps a somewhat extreme case brought 
about because of the assumed conditions that were 
taken, but it is not uncommon to find such a state of 
affairs within some older shops where the windows are 
very inadequate and where the daylight during winter 
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months is very poor at central portions of the building. 
Of course, if the daylight factor has higher values than 
0.2 for positions in the shop nearer the 
windows, Table III will be modified accordingly with 
correspondingly for artificial light 
for these better-lighted portions of the floor. 

Under actual shop conditions charts like Table III 
may be prepared, somewhat like schedules, showing the 
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probable hours of the day when artificial light will be 
required for different parts of the shop, provided simple 
tests of the daylight factor have been made and the 
values of exterior illumination similar to Table II are 
available. it must be remembered, however, that any 
schedule like Table III is subject to large modifications 
in case of cloudy or foggy days, when the requirements 
for artificial light will naturally be increased. 

Some of the recent developments in shop-window de- 
sign and construction are shown in Figs. 3 to 7, from 
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FIG. 7 


ERIE MALLEABLE IRON CO 
THE POND CONTINUOUS 


BUILDING 
STEEL SASH 


SHOWING 


which it is very evident that present-day practice tends 
to a high percentage utilization of available side wall 
areas for window openings. These views also convey 
the idea that there is a close relation between the 
problems of natural lighting and of ventilation. 

Figs. 3 and 4 are included to show the application 
of pivoted sash. In Fig. 3 the “top hung” type is 
shown, with which there is no projection into the shop 
when the sash is open. In Fig. 4 the centrally pivoted 
type is illustrated, and the slight projection of the 
upper part of the sash into the building, when open, 
is clearly indicated. The advantage of sash like that 
in Fig. 3 over that shown by Fig. 4 is the freedom 
of any interference when opening the sash, in case the 
work or materials are stored or even temporarily placed 
immediately next to the inside wall surfaces. 

Fig. 5 gives an unusually good impression of the 
added interior illumination produced by roof windows 
as a supplement to side or lateral windows alone. In 
a building like this, the width is so great that the 
illumination of central portions of the plant would 
usually be very poor if dependence were placed solely 
on the remote side windows. The roof windows tend 
to smooth out the daylight intensities and make them 
more uniform throughout the entire shop area. Fig. 
6 is included merely to give an idea of the extreme 
utilization of wall for windows in some cases, 
the ratio of side window area to side wall area in 
this instance being about 93 per cent. 

Fig. 7 is a somewhat close view of the Pond 
patented continuous sash as used in conjunction with 
the Pond truss. The long lines of sash arranged as 
units are operated by hand or power. 
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Improved Drawing-Board Cover 
By M. Bass 


In a great majority of drafting rocms the ordinary 
buff drawing paper is used to cover drawing boards. 
It is not long before the paper is soiled and marked 
up with pencil marks and ink spots. There is 
another disadvantage—in damp weather the paper be- 
comes loose on the board, making it disagreeable to 
work on. 

A good way to do away with all this is as follows: 
Cut the paper the required size and rub over it with 
a damp cloth. The water on the paper will make it 
expand. Then tack the paper to the board. The tacks 
should be about 2 in. apart. In a little while the paper 
will tighten up and dry, when a coat of shellac should 
be spread over it. 

A drawing-board cover treated in this way will never 
loosen up in damp weather, and it is hard to write on, 
therefore the cover will always look tidy and clean. In 
case some ink spots or other stains get on it, they can 
be washed off without any trouble. 

It takes a little longer to put on a cover like this, 
but it is worth while, considering how much longer it 
lasts than the other kind. The only reason for ever 
taking the cover off is on account of so many tack holes; 
but for these, it would last indefinitely. 


also 


Smokes for Pennsylvania R.R. Men 
in the Army 


The Pennsylvania R.R. has inaugurated a plan where- 
by every Pennsylvania R.R. man who goes to France 
with either the army or the Marine Corps, or who en- 
lists in the army, will from time to time, probably as 
often as once a month, receive from another Pennsyl- 
vania R.R. man at home a package of tobacco and 
cigarettes. Each package will contain a self-addressed 
post card from the employee whose contribution pro- 
vided the gift. 

This arrangement has been made possible by the or- 
ganization of the Pennsylvania Railroad Tobacco Fund, 
the object of which is to maintain personal contact and 
the spirit of fellowship between those who go and those 
who stay. 

More than 2500 employees of the Pennsylvania Lines 
East of Pittsburgh have already enlisted. Some of 
these are already in France, others are on their way, 
and the remainder are preparing to go. By means of 
this tobacco fund several thousand Pennsylvania men, 
both at home and abroad, will be placed in touch with 
each other every month. 

This is given as a suggestion of what may be done 
on a much smaller scale in some of the large machine 
shops of this country, or such a fund can be provided 
by communities in which there are a number of small 
shops. The main thing is to keep the personal contact 
between the men at home and those who are fighting 
our fight on the other side. One interesting feature of 
this and some of the other smoke funds is that many 
men who never smoked are contributing cheerfully in 
order that the boys on the other side may be made as 
comfortable as possible and that they may know that 
they are being thought of by those at home. 
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Tools For Hollow Milling a Drop-Forging 


By HARVEY H. DUGDALE 


AVING read in Vol. 46, page 251, an article by 

Hugo F. Pusep describing an adjustable hollow 

milling tool, I am prompted to describe an adjust- 
able hollow milling tool and jig that have been in suc- 
cessful use for about seven months. 

Fig. 1 shows one of the pieces of work done with 
this tool. The pieces were drop-forgings, and there 
were eight different kinds, in which diameters varied, 
did the distance of the trunnions from the 
center line. 

In this particular case the trunnions were to be 
milled to 0.492 in. in diameter by 1.25 in one 
trunnion on each end of the This work at 
one time been done on a vertical-spindle drilling ma- 


as also 


long, 
bar. had 


chine, in much the same manner as that described by 


Mr. Pusep, but the product was unsatisfactory as to 
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FIG OCK BAR TO BE HOLLOW MILLED 
quality and quantity. The limits on the 0.492 diameter 
are —+0.002, and these could not maintained. The 
work also came out rough, due to the shake in the drill- 
ing-machine spindle. The production was also low, be- 
cause only one end of the bar could be milled at one 
time. 

So this fixture was designed for a Garvin No. 3 two- 
spindle horizontal drilling machine, so that both ends of 
the bar could be milled simultaneously. Two fixtures 
and four milling tools were made for two machines 
placed close together, one machine taking a roughing 
cut, the other a finishing cut. One man operates both 
machines. 


be 


HOLLOW MILLING TOOL 


Fig. 2 is a cross-section of the hollow-milling tool, 
which is shown assembled in Fig. 3. Figs. 2 and 8 
show the mill with four }-in. blades or tools, but these 
were afterward changed to three 3-in. blades. 

In Fig. 2, A is the body, B the blades or tools, C 
the clamping nut, D the adjusting nut and E the check- 


nut. The tools B, fitting snugly in the slots, are held 
securely on their tapered seats by the clamping nut C, 
which on a 12 pitch U. S. Standard thread 
on the body. The blades are backed up and adjusted 
by the adjusting nut D, the face of which is ground 


screws 


concave, so that there is a straight thrust on the 
blades. The adjusting nut is secured by the check 
nut HF. 


There is a #-in. lift to the blades, as the adjusting 
nut can be screwed forward, thrusting the blades out 
ward until the nut D stop the 
shoulder of the body A, on which the clamping nut ¢ 
is screwed. The clamping nut C 
the bottom of the thread in the back end, 
nut D is 
The 


hardened-steel bushing in the jig and has t 


comes to a against 
is counterbored out to 
so that the 
into the 
clamping nut has to be long, as it 


adjusting free to move forward and 


clamping nut. 


runs in a 


have 1.25-in. travel. The bushing could be made n 
longer, as our longest piece of work cramps us for 

Details of the bodv A. Fig are given in Fig. 4 
It is made of forged steel with a No. 4 Morse tape 


the drilling-machine The three 
the blades are placed 120 deg 


spindle. 


0.3-in. slots that receive 


apart and 0.05 in. ahead of center. They are milled at 


an angle of 18 deg. to the horizontal and through the 
threaded collar that receives the clamping nut. The 
hole in the center is reamed, as the gage for set 


tine the tools is inserted here 


Fig. 5 presents details of the clamping nut C, Fig. 2 
showing the 18-deg. clamping surface. It is made of 
tool steel, hardened and ground. Fig. 6 gives details 
of the adjusting nut D, Fig. 2, showing the 18-deg 
coneave surface. This is also made of tool steel hard 


ened and ground 


BLADE-GRINDING FIXTURI 


To grind the blades and uniformly, two 


holders were designed. 


quickly 
The holder in Fig. 7 is used in a 
Landis grinding machine for the first grinding, which 
gives the convex surface to the top of the blade on 
which the clamping nut C, Fig. 2, 
the convex surface to the back of the blades on which 
the adjusting nut acts, and squares up the front, or 
cutting, edge of the The which 
held in the holder by headless setscrews, are in sets 
of three and have the same position as in the hollow 
mill. The top surface of the blades is ground to a 
little smaller diameter than is the clamping nut with 
which the blades come in contact. 


acts. It also gives 


blades. blades, are 


As the blades become dull, they are reground and 
moved forward, the larger diameter of the blades 
coming in contact with a diameter in the 
clamping nut. Therefore, the blades are ground to a 
smaller diameter to start with, so as to insure a line 
contact at all times. 

The set of next placed in the toolholder 
shown in detail in Fig. 8. The tools are placed in the 
grooves with the back ends against the fine stop. The 
dovetail screw block is slipped into place, and the blades 
are held securely by the three setscrews in the screw 


smaller 


blades is 
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block. Tools are ground on a surface grinding machine. toolholders on the face B, and grinding, give the nec- 


Setting the toolholder on the face A and passing back 
and forth under the wheel give the necessary clearance 
to the for turning the diameter of the work. 
They are not brought down to a sharp point, but are 
ground straight back for about »4 in. The tools will 
stand up better and turn out smooth work. Setting the 


blades 


essary clearance for facing the square shoulder on the 
work. By these means the blades are ground very 
rapidly and in sets of exact uniformity. 

The tool-setting gage is illustrated in Fig. 9. The 
dimension A is the size to which the blades are set. 
The diameter slips into the reamed hole of the body, 
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Fig. 4, and has three flat sides milled on it so that it 
may be withdrawn after the blades « e set. The gage 
is made of tool steel, hardened and ground. 


WoRK HOLDER 


The jig for holding the work is shown assembled in 
Fig. 10. Partial plan, side and end views are given. 
The jig is bolted directly to the machine by four screws 
in the center portion and one at each end. The work 
rests in the V-blocks A, one of which is shown and is 
held by the swing clamp B, which in turn is held by the 
swing bolt and nut C. The V-blocks A are made in 
separate pieces so that they can be shimmed up to ac- 
commodate different diameters of work. The entire 
clamping block is adjustable to the whole length of the 
jig, sliding in dovetail ways and held for the gib D. 

The work is located in the block E, being brought 
up against the hardened-steel pin F by the setscrew G. 
The locating block is also adjustable to the whole length 
of the jig, sliding in a keyway and being clamped by the 
tie-bolts and clamp H. 

In order to insure a smooth finish and hold the work 
to close limits, the clamping nut of the hollow mill 
runs in a hardened-steel bushing in the bearing stand 
I. This bearing stand is also adjustable to the whole 
length of the jig, sliding in the same dovetail ways 
as the clamping block. 

As stated in the beginning of this article, these 
hollow mills and jigs have been in use for about seven 
months and have given the best of satisfaction. The 
work comes out within the limits and is smooth, a 
difficult thing in hollow milling. 

The operator clamps a piece of work in the roughing 
machine, brings both spindles forward to the work and 
throws in the feed. He then turns to the finishing ma- 
chine, takes out the finished piece and puts in a roughed 
one. By this time the spindles in the roughing machine 
have moved forward the required distance, the feed 
trips, and the spindle, being weighted, returns to the 
starting position. A full stream of coolant is kept 
playing on the work. 


Proper Use of Diamond-Tool Holder 
on Grinding Machines 


By HowarD W. DUNBAR 
Norton Grinding | 

An article by R. C. Fetch, on page 58, describing a 
simple diamond-tool holder for use on a Norton machine, 
attracted the writer’s attention. For fear that 
some users of Norton grinding machines may innocently 
follow Mr. Fetch’s suggestion to their regret, the fol- 
lowing illustrations, with criticisms of the arguments 
in the above-mentioned article, are presented. 

Every attachment on a well-designed machine tool 
is valuable, if properly used, and generally takes certain 
shapes and forms because of definite requirements to 
be met. The diamond-tool holder carried on the center 
of the footstock of Norton grinding machines takes its 
form for such reasons. If properly fastened to the 
center and the supporting member, it in itself cannot 
chatter. However, the diamond is not supported in this 
body member, but rather in the end of a bar, which in 
turn is clamped into the body. This bar, being the 


has 
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weaker of the two members, naturally would be the 
part that would vibrate, if any vibrations occurred. 
The principles back of wheel truing in later-day ideas 
have taught grinding-machine engineers that the dia- 
mond should be supported in a more or less flexibie 
mounting, because under such conditions the life of 
the diamond is very much greater. In truing devices 
for larger types of machines, this discovery has led 
us to mount the diamond in a flexible member, rather 
rigid body,, when supplying a for 
radius as well as the wheel, 


device 


the 


than in a 


truing the face of 




















WHEEL-TRUING 


DIAMOND SET IN 
MOUNTING 


FLENIBLE 
as shown in Fig. 1. By so doing, when the diamond 
comes in contact with a lump or hard spot in the wheel, 
the mounting yields slightly and saves the diamond; the 
spring is stiff enough, however, to make a perfectly true 
face when the final light truing cut is taken. 

Mr. Fetch’s closing argument is that the time alone 
consumed in taking the holder on and off fully compen- 
sates for his design. The holder and furnished 
with the Norton grinding machine is not intended to be 


used 
removed from the footstock center; when once fastened, 
it remains there permanently, and the diamond rod is 
taken in and out when the truing operation is necessary. 

Further, in the simple form of holder described in the 
article it is when grinding 
pieces, to run the wheel from the diameter of the work 
being ground into the diamond. In the Norton regular 
truing device the diamond is extended out of the holder 
the proper distance to meet the face of the wheel at the 
same point where the wheel was grinding, so that no 
time would be lost running the wheel in for truing and 
back to the diameter being ground. 

In Fig. 2 a hole in the side of the diamond rod at A 
is illustrated for the purpose of receiving the diamond 
nib when it becomes necessary to true the side instead 
of the face of the wheel. This is frequently necessary 
in grinding operations such as finishing crankshaft pins, 
or where the wheel must be fed in between two shoul- 


necessary, large-diameter 
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ders, and therefore must be the correct width. This is 
not possible in the device described in the article. Mr. 
Fetch’s device would serve the purpose of tiding the 
operator over until a new body could be procured to re- 
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FIG ROD MAY BE USED TO TRUE SIDE OF WHEEL 


place the old one in case of accident, but would hardly 
serve the purpose that the diamond truing device fur- 
the machine is 


nished with intended to serve. 


Priority in Iron and Steel Orders and 
Work Fixed by War Industries Board 

The Priorities Committee of the War Industries 
Board of the Council of National Defense has 
public the contents of its first general priority circular, 
giving instructions as to priority in orders and work for 
all individuals, firms, associations and corporations en- 
gaged in the production of iron and steel and in the 
manufacture of products thereof. About 25,000 copies 
of the circular have been sent to manufacturers in all 
parts of the United States, requesting them hereafter 
to observe the regulations, giving priority in accord- 
ance with certificates to be issued by the committee. The 
circular is signed by Judge Robert S. Lovett, chairman, 
War and the 


made 


and is approved by the Secretaries of 
Navy. 


DIVIDED INTO THREE CLASSES 


Under these regulations, all orders and work are di- 
vided into three A, comprising “war 
work; that is to say, orders and work urgently necessary 
in carrying on the war, such as arms, ammunition, ships, 
etc., and the materials required in their manufacture.” 
Class B, comprising orders and work “which while not 
primarily designed for the prosecution of the war, yet 
are of public interest and essential to the national wel- 
fare, or otherwise of exceptional importance.” Class C, 
comprising all orders and work not embraced in class 


Class 


classes: 
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A or class B. All orders henceforth will be classed as 
class C unless covered by certificates of the Priorities 
Committee. No certificates will be issued for class ‘ 
orders. 

Order and work in class A will take precedence over 
those in class B, and both these classes will be given 
priority over class C, irrespective of the date the orders 
were received. Class A and will in turn be 
separated into subdivisions to be designated as class 
Al, A2, A3, A4, etc., and class B1, B2, B3, B4, etc., each 
composed of orders within the class which are regarded 
respectively as of greater moment and to be given prece 
dence in accordance with its serial number. All mate- 
rials required in the manufacture of an article or in 
prosecution of any work will be entitled to take the class 
of such article or work unless otherwise specified. 

For the administration of the regulations, certificates 
will be issued by the Priorities Committee upon appli- 
cation, specifying the classification of the order of work. 
Certificates of a subsidiary nature will be issued upon 


class B 


request for the furnishing of material and articles re- 
quired in manufacturing the article or prosecuting the 
work ordered. War orders of the Allies as well as of 
the United States will be placed in class A. In the case 
of those already contracted for, all orders placed prior 
to the date of the circular by the War or Navy Depart 
ments or the Emergency Fleet the 
United States will be classed as subdivision Al of class 


Corporat ion of 


A, unless otherwise ordered. Orders already placed by 
the Allies for 
division A2 of class A, unless otherwise ordered. 


war materials will be classed as sub- 


MAKING OF APPLICATIONS 


Applications for class A certificates will be made to 
the committee by the contracting officer or agency of 
the United States, or in the case of the Allies by their 
authorized agent. Applications for subsidiary certifi- 
cates covering materials, articles or work required in 
the manufacture of class A products will be made by 
the contractor to whom the principal class A certificate 
has been addressed. 

Applications for class B certificates will be made to 
the committee by the individual, firm or corporation 
for the expedition of whose contract the priority order 
is desired, while subsidiary certificates for materials 
will, as in the case of class A certificates be applied 
for by the contractor to whom the principal class B 
certificate has been addressed. 

The Priorities Committee is composed of Robert S. 
Lovett, chairman; Maj. Gen. J. B. Aleshire, George 
Armsby, Rear Admiral N. E. Mason, Edwin B. Parker, 

. Leonard Replogle and Rear Admiral A. V. Zane. R. T. 
Demsey is executive secretary.—Official Bulletin. 


Three Commodities Added to Exports 
Embargo List 


The Exports Administrative Board has announced 
that, in addition to the commodities listed in its no- 
tice of “Articles Requiring Export License,” published 
on Sept. 18, the following, controlled by the second 
division of the President’s proclamation of Aug. 27, 
1917, require licenses before being exported to any 
country of the world: Brass, bronze, caustic soda. 
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A Study of Velocity Diagrams for Shapers 
and Slotters—I] 


By A. LEWIS JENKINS 


Assistant Professor of Mechanical Engineering, University of Cin 





SYNOPSIS — This 
Professor Jenkins’ article takes up the applica- 


concluding installment of 
tion of the method of instantaneous centers to 
quick-return mechanisms as applied to shapers 
and slotters, and also outlines the construction 
of velocity-ratio diagrams as an alternate method. 





N THE mechanisms shown in Figs. 10, 12, 14, 16, 18, 
20, 20a, 22, 24, 26 and 28, the link PA is the driving 
crank attached to the bull wheel, and P.Q is the 
slotted bar, which oscillates about the point P, is not 
fixed in Figs. 14, 16, 20 and 26, but is used to designate 
the instantaneous center of the pendulum or slotted 
bar; and P,P, is the line of centers. These latter 
mechanisms may be considered the same as the others 
with the exception that the center around which the 





innatl 
of the coupler, as explained for Fig. 4. P,T is drawn 
parallel to the line connecting K and Q. ST and P.N 
are drawn perpendicular to the direction of motion of 
the ram R. In all cases the line ST represents the 
linear velocity of the ram when P,A represents the 
linear velocity of the crankpin A about the center P.,. 
To prove this statement, let 

W Angular velocity of P,A about P,; 

Ww. Angular velocity of the slotted bar P,Q, or 

PQ about the center P,; 

Va A about P,; 

Va Linear velocity of Q about P,; 

V) Linear velocity of the ram R. 

By the theorem for velocity ratio in link work and 


Linear velocity of 


similar triangles, 
WwW PK 
WwW PK 


P.Q 
QT 
























































pendulum rotates moves instead of being fixed. For ‘Since the linear velocity is equal to the product of 
any position the pendulum may be considered as ro- the angular velocity into the radius, 
. . e ° ° ? ) ’ 
tating around the point P, regardless of whether it is Va PAW 
fixed or not. The line AK is drawn perpendicular to Va P.QW, 
the slot and represents the position of the center line and their ratio is 
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Va PA W PA P,Q PA 
Vq PQ W P.Q QT QT 

This proves that the line QT represents the linear 


velocity of the point Q to the same scale that P.A repre- 
sents the linear velocity of A 
From the theorem applied to the linear velocities of 


A and B in Figs. 1 and 5 and by similar triangles, 


Vv) P,N ST 


This equation divided into the one immediately above 


gives 
Va P\A 
Vq QT 
Fe ST 
Ve QT 

or 
Va P\A 
Vr ST 


which proves that if P.A represents the linear velocity 


of the point A about P,, then ST represents, to the 
same scale, the velocity of the ram R. 
In constructing the diagram as shown in Fig. 10, the 


ordinate RG is made equal to ST for a sufficient number 
of positions to determine the curve for both strokes. 
In locating the line ST it is only necessary to draw 
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the lines AK, P.T and then ST; or merely to locate 
the points K, T and S without actually drawing the 
lines. 


In Figs. 30 and 32 the pendulum P.Q is driven by 
the crank P.Q’ that has a variable velocity imparted 
to it by the crank P.A, which runs with a constant 


velocity. It is easily seen that these mechanisms give 
a compound effect in producing a quick return. In 
Fig. 30 the effects of the two quick returns act together 
when the point P, is below P.. If P, is above P,, then 
the effects of the two motions tend to neutralize each 
other. In Fig. 32, P, is above P, and the quick-return 
motions act together. If P, were below P., they would 
tend to neutralize each other and thereby the 
quick-return effect to be Regardless of 
whether the point P, is 
in either Fig. 30 or Fig. 32, the analysis is the same. 

In the construction, AK’ is drawn perpendicular to 
the slot in the link P.A; K’ and Q’ are connected and 


cause 
lessened. 


above or below the point P 


PT’ is drawn parallel to A’Q’. It has been shown 
that 
Linear velocity of Q with respect to P Vq QT’ 
Linear velocity of A with respect to P Va PA 


The line Q’K is drawn perpendicular to the slot in 
P.Q; a line is drawn through K and Q; P.F is drawn 
parallel to KQ; P,T’ is parallel to K’Q’, the point 7” 
lying on the line P.Q’; T’M is parallel to Q’K; MT is 
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parallel to QK, and ST is perpendicular to the line of 


stroke of the slider R. Then 
W PK P;Q 
WwW PK FQ 
Va WP. P3Q_ P:Q P:Q 
Vq W,P.Q FQ P.Q FQ 
Va P\A 
Va Ye GT Pia P.Q 
Vq Va FQ FQ QT 
Vq P.Q 
But 
P.O P:K FQ 
QT MK QT 
Therefore, 
Va PiA_ POY P:iA_FQ PA 
Vq FQ GT FQ QT QT 
and 
Va PA 
Vr ST 


In the construction for determining the line ST the 
line P,F may be omitted. It is only necessary to locate 
the points A’, 7’, M, K, T and S. 


VELOCITY-RATIO DIAGRAMS 


The same results may be obtained by means of the 
velocity-ratio diagrams as by the application of the 
method of instantaneous centers. One of the advant- 
ages of the velocity-ratio diagram is that it shows the 
relative motions of the various points, such as the 
slip of the block in the slot, which is not shown in 
the other analysis. 

The principle of the velocity-ratio diagram is very 
similar to that of an ordinary force diagram, the lines 
being drawn parallel to the directions of motions in- 
stead of forces. In Fig. 11 the line pa is laid off in 
magnitude and direction equal to the linear velocity of 
A with respect to P,, Fig. 10, which indicates that the 
crank PA is rotating counter-clockwise. It is made 
equal to twice the length of P.A in order to secure 
the greater degree of accuracy due to the increased 
scale. The point A is on the crank AP,, and the point 
A’ is an imaginary point in P,Q that is directly in front 
or behind the point A. Since these two points rotate 
around different centers, they move with respect to 
each other; and their relative motion is along the slot. 
The line aa’, Fig. 11, is drawn through a parallel to 
the slot, and pa’q is drawn perpendicular to the line 
P,A’Q. The line aa’ gives the relative motion of A 
with respect to A’, or the velocity of the block in the 
slot, and pa’ is the velocity of A’ about P,. The point 
PQ 
P,A' 
determined graphically by drawing similar triangles. 
The line pr is drawn parallel to the motion of R; and 
since the relative motion of Q with respect to R is 
perpendicular to QR, the line gr is drawn perpendicular 
to QR, thus locating the point r and establishing the 
length of pr, which is the velocity of the ram when pa 
is the velocity of the crankpin. In the diagram, pr. is 
equal to twice ST, because pa was made equal to twice 
PA. 

It is possible to draw the velocity-ratio diagram fo1 
such cases as Fig. 16 without using the instantaneous 


q is located by making pq pa’ which is 
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center P,, but in its use facilitates and 
simplifies the construction. 

In order to determine the scale of a velocity diagram 
when the scale of the drawing for the mechanism and 
the revolutions per minute of the crank are known, let 
s equal scale of drawing, as s inches (say 3 in.) is 
Then the actual length of the crank, 

> 


feet 


some cases 


equal to 1 ft. 
represented by the line P.A on the drawing, is 


when P.A is measured in inches. The linear velocity 


P\A 


of A is 2xzN feet per minute, when N equals 


s 
revolutions per minute of the crank P.A. The linear 
velocity of the crankpin A is represented in the diagran 
by the length of the line P.A measured in 
Hence, the scale of the velocity diagram is 


inches 


; ] P\A 
s o=>N° PA 9-n in 1 ft. per min 
If the scale of the drawing is 3 in. 1 ft., and N 


30 r.p.m. of the crank, then the scale of the velocits 
diagram is 


; Ss 3 - 4 
Ss , Mi: i] ” j ) 
o ON 2X 8.1416 x 99 ~ 2-804. = 1 St. per mun. 
or | in. 62.8 ft. per min. If the scale of the drawing 
is ? in. 1 in., or three-quarters size, and N 30, 


the scale of the velocity diagram is 


‘ 12s 12 l ; 
s o-N 2 2 1416 39 29.94 1 ft. per min. 
or 1 in. 20.94 ft. per minute. 


We Never Have an Accident. 
By ENTROPY 


Compared with the submarine-chasing industry and 
the steel business, the average machine-tool shop is 
pretty safe for men to work in. Compared with perfect 
safety, it is not. 

It does not make a particle of difference to a man’s 
widow whether he was the only man killed in a certain 
kind of shop last year or whether he was one of a 
thousand. He stays dead just as long. It does not 
make a particle of difference to a man who has his 
finger pulled off in a miller whether he was one and 
the whether he surrounded with 
fellow sufferers. 

When we ride on a railway train and are told that 
out of so many million passengers carried last 
so many are dead, we do not pat the railways on the 
back and say to them: “That’s fine, are doing 
good work. If I am killed, I will leave word for my 
wife not to sue you for damages.” We most certainly 


only one, or was 


yeat 


you 


do not. 


THE SHOP QUESTION 

In other words, nothing short of absolute safety in 
the shop is permissible if we want to do the right 
thing. Figures which show that it is safer to work 
in such a shop than in some other will induce a few 
people to work for us who would otherwise go else- 
where, but there are always some others who prefer to 
work in still safer industries. This is not cowardice. 
It is merely an expression of a desire to be efficient; 
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and no mutilated man is as efficient as he might have 
been, even though the mutilation consists only of a 
finger tip nipped off in a pair of gears. 

Suppose we do persuade a superintendent that safety 
worth while. What then? He usually 
someone to get after the job of rigging up 
guards—and forgets about it until something happens. 
Guards are merely the elemental part of the job. They 
are merely something that the maker of the machinery 
They are as essential 


a fact is 
tells 


as 


ought to have put on anyway. 
a part of his equipment as is a railing on the stairs. 
The hardest thing to get into the superintendent’s head 
that the man- 


are a guarantee 


evidence 
They 


is that guards are merely an 
agement wants safety practiced 
of good faith. 

At least three-quarters of safety is personal. 
a chance when nothing can be gained 
the other and to himself. 


Every 


man who takes 


by it is a menace to men 


All the kinds of accidents that can happen in a shop 
have probably happened so often that it is easy to 
predict what accidents will happen in a large group 


When it can be predicted with 
that a given number of will have cast- 
ings drop on their toes next month or that so many 
will get scratches that will become poisoned or infected, 
such occurrences cease to be accidents, but are prevent- 
able and parts of the month’s routine. 
A shop which maintains a hospital and nurses ad- 
vertises to the newcomer that he is entering an industry 
that has a known factor of lost time due to accidents. 
He knows that he is expected, in the course of a given 
period, to lose a certain amount of time and suffer a 
predetermined amount of pain and financial loss, which 
it is cheaper for the company to treat in a hospital than 


of shops next month. 


certainty men 


unnecessary 


to prevent. 
THE 


On the other hand, the company knows to its sorrow 
that the greatest hindrance to preventing these so-called 
accidents, which it knows will happen, is the unwilling- 
of employees so to carry themselves as to 
avoid visible dangers. The man who will not report 
to the hospital with slight injuries makes much more 
work for it than the man who The man who 
bunglingly tries to put on a belt that he has not been 
taught how to handle, costs more money than it would 
take to get the right to put it on, and he adds 
to the cost of the hospital. And so one might go on 
and cite instance after instance where men take a 
chance, and too often with the foreman’s connivance. 

If there is anything that a foreman hates, it is to 
see a machine standing idle when it might be running. 
It seems absurd to him to have a man spend half an 


GREATEST ACCIDENT CAUSE 


ness its 


dk eS. 


man 


hour getting a scratch fixed up that he could wrap 
in a little cotton waste. It seems absurd to call an- 
other man away from his work to put on a belt. Anyone 


does ; 


can do that, and and we have to have 
hospitals, for the men are careless because their fore- 
man does not take the bother to find out what safe 
practices are and how to teach the men to be careful. 
Figures prepared by one large shop show that the 
total lost time from attending to every little scratch, 
the employee having 


anyone 


every case that did not result ir 
to go home, amounted to a total of one-twentieth of 
1 per cent. of the total time of men working in the 
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shop. More time than that was lost hunting for cuspi- 
dors, because the rules about spitting appeal to that 
superintendent. 

Many of the things which ordinarily cause trivial 


accidents are just as capable of causing bad ones. 
Castings or round steel may slide or roll off a truck 
and fall on a man’s toes. Of course, they may fall 


where they do no harm, but they hit something human 
often enough to make it a paying thing to block them 
so that they cannot fall. 

The very foreman who claims have acci- 
dents can, if he will, sit down and name over a great 
number of things that have happened that should not 
have occurred. And often he has a list of near-acci- 
dents, which might have been and very likely will be 
real accidents next month or next year, that would make 


never to 


one’s hair stand on end. 


Stenographers and Typewriters Wanted 
by the Government 


The United States Government is in urgent need of 
thousands of typewriter operators and stenographers 
and typewriters. All who pass examinations for the de- 
partments and offices at Washington, D. C., are assured 
of certification for appointment. It is the manifest 
duty of citizens with this special knowledge to use it at 
this time where it will be of most value to the Govern- 
ment. Women especally are urged to undertake this 
office work. Those who have not the required training 
are encouraged to undergo instruction at once. 

Examinations for the Departmental Service, for both 
men and women, are held every Tuesday, in 450 of the 
principal cities of the United States, and applications 
may be filed with the Commission at Washington, D. C., 
at any time. 

The entrance salary ranges from $1000 to $1200 a 
vear. Advancement of capable employees to higher sal- 
aries is reasonably rapid 

Applicants must have reached their eighteenth birth- 
day on the date of the examination. 

For full information in regard to the scope and char- 
acter of the examination and for application blanks ad- 
dress the U. S. Civil Service Commission, Washington, 
D. C., or the Secretary of the U. S. Civil Service Board 
of Examiners at Boston, Mass.; New York, N. Y.; 
Philadelphia, Penn.; Atlanta, Cincinnati, Ohio; 
Chicago, Ill.; St. Paul, Minn.; Louis, Mo.; New 
Orleans, La.; Seattle, Wash.; Francisco, Calif.; 
Honolulu, Hawaii; or San Juan, Porto Rico. 


Ga.; 
St. 


San 


Breaking Up Car Wheels 
By W. T. WINSLOW 


A large number of 24-in. car wheels were broken 
up as follows: A piece of nickel steel 2 ft. long was 
turned tapering ;} in. ft., 3 in. and 44 in. at the 
ends. The bore of the wheels was 3} to 44 in. The 
wheels were placed in a 9-in. hydraulic wheel press, 
the tire side next to the ram, and the taper mandrel 


per 


forced into the bore. 
It required from 30 to 50 tons to split the wheels into 
pieces of suitable size for a small foundry to handle. 


The time required was about 5 min. per wheel. 
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Squaring the Ends of Small! 
Rectangular Pieces 


By GUSTAVE A. REMACLE 


When squaring the ends of small rectangular pieces 
in the shaper or miller, the piece may easily be set 
vertically in the vise or chuck by the following method: 

By laying a small pair of parallels across the vise 
jaws and a square upon the parallels, as shown in the 
sketch, the thumb of the right hand may be utilized 


ered 


METHOD OF SETTING A PIECE 

for holding the square firmly upon the parallels, while 
the index finger of the same hand will hold the piece 
firmly against the square. The left hand is then 
to close the vise jaws the This 
is much better than the plan generally pursued, which 
is to allow the square to rest upon the bed of the vise, 
the operator tapping the piece until it is set in the 
desired position. Owing to the absence of light between 
the vise jaws, the latter method is not a sure one, and 
in addition much time is consumed if the piece 
being machined is small. 


free 


upon piece. scheme 


too 


Making Piercing Punches 
By S. W. PALMER 


The method of making punches and the jig here il- 
lustrated may be of interest. In Fig. 1 is shown a fin- 
ished piercing punch. In these punches, a 
piece of steel of the required length is cut the 
bar, heated on one end only, and then placed in the 
opening A between the jaws B and C of the jig shown 


making 
from 


in Fig. 2. Jaw B is stationary and jaw C is moved 
about the pin D by the eccentric pin and handle £. This 
movement is very slight, being only enough to allow the 
punch to be easily dropped into place and clamped so 
as to hold it firmly while the hot end is headed over 

The jaws B and C are lined with the steel blocks G, H 
and J. These blocks 
others of a different inside diameter may be inserted so 
that punches of different made in the 
same jig. After being headed, the punch is chucked 
and the top of the head turned square with the body 


may be replaced when worn, 07 


may be 


sizes 
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of the punch. It Is then chucked a second time and 


hard- 
found 


Fig. 1, after which it is 


This jig has been 


filed for clearance at X, 
ened and tempered for use. 
for this work and has paid for itself 


very satisfactory 


many times over. 


Toolholders for Flat Turret Lathe 


By J. B. HIGHLAND 


Handicapped in maintaining production in the turret 
delays in receiving 
the 
ips, it 


lathe department due to frequent 
sufficient 


frequent changes in set 


material in and consequent 


quantities, 


necessity ol Was neces 


sary to devise some method whereby the time consumed 
in making these changes could be reduced to a mini 
mum. 

To those familiar with 
the flat turret lathe it 


to get tools in the proper position 


toolholders furnished 
that in order 
efficient 


the 
with is apparent 


tor most 
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work, especially on the combination tool plate with 
clamp blocks, it is necessary to use numerous V-blocks 
and shims of various thicknesses to block tools to the 
proper height and to secure them to the tool plate. 
In making changes from one job to another, it is in 
most cases impossible to remove this tool plate from 
the machine without dismantling; and if, after so do- 
ing, these accessories are not carefully stowed away, 
the probabilities are that when they are wanted again 
the shims will have been appropriated by some fellow 
workman, the V-blocks will be doing service in the 
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drilling department, and some of the special tools will 


have been ground to suit some other job. 


To alleviate this situation, a plan was devised of 
combining set-ups nto complete unlts, ¢ ynsisting of 
a plate with the various toolholders cast integral with 


cored slots, for holding all tools in the proper positions, 


and grouping such tools to eliminate as much as pos 


ble anv excess travel of the sliding head, also bring 


ing as many tools in operation as was consistent with 
the capacity of the machine 

The illustration shows a layout for machining a 
gear blank that previously required two machines for 


the demanded production, at a cost of $48.60 per hun 


dred. whereas with the present tooling the time and 
cost was reduced 16 per cent.. or at a present cost ol 


$26.10—and one machine takes care of all require 


ments 


MACHINIST 


Vol. 47, No. 18 


Referring to the illustration, at a is shown the blank, 
which is sawed from 5-in. round 3} per cent. nickel 
steel, and at b the blank after piercing on a high-duty 
driller. These are then chucked in a three-jaw uni- 
versal chuck with serrated jaws on a 2 x 24 flat turret 
lathe and the stock reduced as shown in position 1, the 
cut being divided equally between the front and back 
tools, which practically balances the cutting pressure. 
The turret is indexed to position 2, where the blank 
is bored, a finishing cut taken on the hub, the rim 
undercut and the end of the hub roughed. Indexed to 
position 3, and with feed to the cross-slide, finishing 
cuts are taken at the end of the hub, the edge of the 
rim and back-faced to over-all length, which also facili- 
tates clamping on the arbor for the second operation. 
The head or cross-slide is returned to the center, die 
turret indexed to position 4 and the hub reamed, fin- 
ishing the blank as shown at ec. 

After a lot of 500 are machined in this way, the 
chuck is removed from the machine spindle and the 
special arbor is inserted as shown at e. The blanks 
are held on the arbor by forcing the finished edge 
of the rim against the face of the sleeve at f (the 
sleeve being a shrink fit on the arbor) and clamped 
with washer and nut as shown at g. The turret is 
ndexed to position 1 and the hub roughed out the 
same as in the first operation, then indexed to position 
5, where the outside of the rim is turned, the cross- 
feed then thrown in and a finishing cut taken oi the 
side of the rim. Indexed to position 6, a cut is taken 
over the hub and with a slight cross movement of the 
head both corners of the rim are_ simultaneously) 
rounded. This finishes the blank to dimensions, as 
shown at d. 

This tool block, or unit, is clamped to the turret by) 
the same method as the standard tool blocks for chuck 
ing work furnished with the machine, cored open- 


ngs being provided as shown in sectional view and 
the dotted lines on the plan view under positions 1, 3 
and 5. At these points are also tongues inserted into 
the plate and projecting about { in., which locate the 
tool block in position on the turret face. 


With a number of these units for work that is a 
standard product, the costly delays of changing from 
one job to another are practically eliminated, as it is 
plainly evident that the only time of any consequence 
involved is in the changing of chucking devices and 


he setting of the turret stops. 


Chuck for One-Pound Shells 
BY E. W. BURCHELL 


The illustration shows an automatic chuck designed 
and used to advantage while tapping 1-lb. shells. The 
cylinder A is threaded to fit the spindle of the lathe, 
and four slots are cut in it for the jaws FE. These 
aws have an elongated hole in them so they will locate 
themselves on various diameters. A spring F pushing 
against the ends of the jaws causes them to open. A 
1-deg. taper is made on top of the jaws. The cylinder 
R is bored out for a sliding fit over A and is counter- 
bored for the steel ring D. A 1-deg. taper is bored 
in the ring D which, when pulled up over the jaws E, 


y > ; md M . . . < loa 
holds the work G by its own friction. Shoes were made 
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to fit in the groove C and attached to a lever fulcrumed 


from the rear of the lathe. Production was increased 
100 per cent. with this device, and two thousand 1-lb. 
shells were tapped a day. This device could be used 
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SHELLS 


CHUCK FOR ONE-POUND 
on other work besides munitions where it is desired to 
handle a iarge number of cylindrical parts for rapid 
and accurate production. 


Record Number System for 
Drawing Changes 


By F. A. DEW 


Where anyone and everyone make changes on draw- 
ings as they see fit, no record of such changes can 
be kept; the concern that allows such shiftless 
methods deserves all the trouble that comes. 
But where changes are made only on a written order 
from the chief, it is possible to keep complete records 
for making them, 


and 
surely 


of such changes, with the reasons 
and to notify all interested parties of such changes 
when made. As such often the 
of a good deal of correspondence with customers and 
agents, the full then 
placed on a crowded drawing, so a record number is 


changes are result 


reasons for making cannot be 
used, and this record number is the key to such changes. 
The date is changed whenever the drawing is changed, 
and the latest date is always used in connection with 
The 
and 


the name and number, to identify the drawing. 
new date is placed directly under the old 
separated from it by a horizontal line. 


one 


Slight changes on drawings made on verbal orders 
which do not in any way prevent the part being used 
for its original purpose need not be recorded, and the 
date need not be changed. All other changes should 
be recorded as follows: 

All orders for new drawings and orders for changes 
and corrections on existing drawings which can be 
reduced to writing 
with the prefix R, as R125. This number is placed 
on the drawing the 
the record number of such drawing or any changes that 
may have been made. 

All orders, sketches, prints and papers 
the same drawing or change are given the same record 
number, are filed in order in indexed files 
and form the record of work done and authority for 


are given a consecutive number 


immediately above date and is 


relating to 
consecutive 


doing it. 

Suppose the management decides to build a new size 
or type of engine. A written order to that effect is 
given to the chief, together with some correspondence 
from agents or customers. The head salesman insists 
on a certain feature that will make the engine easy to 
sell, and the boss erector on an idea that will make it 
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easy to erect. The shop wants certain parts made 
to suit existing tools and jigs. Such modifications 


as are adopted, are put into writing and signed by the 
party making them. All these data are given a rec- 
ord number and filed together. This record number is 
placed on the drawings above the date and tells who is 
responsible for certain features that are used in the de- 
sign of the mechanism. 

After the engine has been on the market 
time, changes in design or construction become neces- 
A written order is made for each change and 
given a number. A the 
original date, the record number placed below the line 
new date below the number. 
drawings in 


for some 
sary. 


record line is drawn under 


record 
active 


and a 


Changes on use may require a 


good deal of work outside of the drawing itself. All 
dependent tracings must be changed and index books 


file and factory prints must be 


changed or destroyed, corrected prints issued on orders 


and cards corrected; 
notified; outside 
prints 
necessary; engineering lists, shipping lists and material 
tools 


items cal 


heads 
new 


in progress and department 


prints must be recalled and sent where 


records must be changed; perhaps patterns, and 
All such 
be taken care of on a change sheet which is signed by 


dies will also have to be changed. 


each man as he completes the work assigned to him. 
When finished and checked the change sheet is filed with 
other data under the record number. 


The filing of data and records can be done in any 
standard letter file. All printed forms and orders should 
be 84x11. Record prints can be folded to this size 

= —- EE = 
CRANKSHAFT 369 
FOR 75 H.P HORIZONTAL 
OIL ENGINE 
FIRM NAME HERE 
THE CHANGED PRINT 
for filing. A numerical index book is kept for the 


record numbers, and the method of indexing can be as 
simple or as elaborate as desired 

The latest 
title and is given when issuing prints with orders, 
thus: Make 5 crankshafts 369 of June 10, °17. 
pose that crankshaft 369 of Oct. 2, '14 been 
The have a 
hid but 
print of date there 
excuse for using an obsolete print. The changed print 
would look like that shown in the illustration. 

Data filed under R125 are those used when the engine 
relating to the change in 


date is considered a part of the drawing 
Sup 
has made 
print of 
the 


can be no 


foreman 
his own 


for 
that 


calls 


shop 
for 
later 


years. 
date 
for a 


may 


awa) use, order 


and 


was designed; R360 is that 
the crankshaft. 

The advantage of using a record number instead of 
placing the reasons for a change on the drawing is 
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that the record number takes up but little room, whereas 
the reasons, orders, change sheet and record prints may 
fill a large envelope or folder. A number of changes 
can thus be recorded on a crowded drawing. Record 
prints are folded and filed with the written and printed 
matter, entirely away from the up-to-date stock prints 
Anything on paper, large or small, relating to new 
design or clanges can be filed where it is readily ac- 
cessible to all who have any to use it. Men 
will often hesitate to insist on a change when they have 
to sign for it, and draftsmen and clerks making changes 
know that a mistake or omission can be traced back to 


business 


them at any time. 

This kind of work cannot be well done by boys or 
girls. The mere alteration of a drawing is simple, but 
to follow up a radical change and sign for it complete 
is a man’s job. 

The foregoing system is old and well tried, and the 
writer has found it to work well in a small office 
as in a large one, saving a considerable amount of the 


as 


trouble generally involved by changes. 


Adjustable Boring-Tool Holder for 
the Milling Machine 
By WILLIAM FORRAY 


The accompanying sketch shows an adjustable tool- 


holder which has the merit of being efficient and at 
the same time inexpensive. 

It consists of the machine-steel shank A bored ec- 
centrically to receive the tool holder B, which can be 


ff 
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ADJUSTABLE BORING-TOOL HOLDER 


clamped in any position by the setscrew C. The boring 
tool or drill is carried in the hole D and fastened by the 
setscrew LE. 

In practice the shank is gripped in the chuck usually 
provided with a miller. Of course, the shank might be 
turned some standard taper to fit a standard arbor, if 
desired. 

For light cuts on jig and fixture work, this tool has 
been found very useful; and it is certainly an inex- 

It will well repay the of 
spent in its construction, where 


pensive one to make. cost 


material and labor, 


work of the character mentioned above is encountered. 
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Special Countersinking Tool 
By ROBERT N. OERTER 
The device illustrated herewith has been used suc- 


cessfully to countersink a hole where it breaks through 
into a slot, as designated at C. According to the dimen- 
sions given, of course, the tool is adaptable only to 
However, it may suggest a prin- 
ciple that could be ap- 

Z plied to similar condi- 
tions. A is a piece of 
*.-in. drill rod slotted 
to take the pivoted cut- 


this particular job. 


> 
AWWA 





ee ter B, which is kept in 
7 the position indicated 
= at B by centrifugal 
force. On entering the 
hole in C, the extend- 


ing end is shoved back, 
which brings the lower 
end out into the slot in 
position to cut. A 
hardened collar serves 
= as a stop to regulate 
= = the cut and prevents 
the cutter from digging 
into the work. 
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COUNTERSINKING 
TOOL 


SPECIAI 


Method of Reclaiming Waste 
By W. A. LAILER 


The high cost of waste and rags used throughout 
the machine shop made it necessary to cast about for 
means to reduce our charges for this material, so we 
devised a washing arrangement, which was made up 
by our engineer out of 

, some old pipe fittings. As 
lees _, shown by the accompany- 
ing sketch, a piece of 12- 
in. pipe arranged 
A with companion flanges on 

each end, a steam inlet in 
the and a drain 
the bottom. A screen was 
then placed the pipe 
about 4 in. above the 
inlet. The _ oily 
in the 


screen 


was 


side, at 


in 


steam 
waste was placed 
washer the 
by removing the compan- 
ion flange, and then the 


above 


whole mass was boiled by 
turning in the live steam, 
the condensation dripping 
down through the waste 
and carrying the oil and 
dirt off through the blow- 
off While this 
crude washing did not turn out perfectly clean waste, 
it nevertheless took out such a large percentage of the 
oil, grit and dirt that the waste could be used for prac- 
tically purposes. The expenditure for new waste 
was thereby cut down between one-half and one-third 
each month. 


S FOR RECLAIM 
WASTE 
valve. 


all 
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The Failure To Exempt Men 
for Industry 


HE earnest endeavor of those in charge of the draft 

to avoid all semblance of favoritism, is causing us 
to follow in the mistaken footsteps of both France and 
England. The “selective” feature which was so widely 
heralded, has been confined for the most part to the 
selection of the numbers from the boxes in which they 
were kept. And the result of this attitude if continued 
is bound to delay the winning of our part of the war. 

From all over the country comes instances where men 
who cannot possibly be of as great value in the army 
as in the industry to which they belong, are refused 
exemptions. In some cases these men were engaged on 
work either directly or indirectly connected with the 
war, but appeals to the highest authorities have been in 
vain. A continuance of this policy is sure to have a 
disastrous effect on the industries and re-act directly on 
our preparation and our supplies for the troops. 

We do not question the sincerity of those men who 
are responsible for the rigid enforcement of the draft 
and the refusal to make exemptions in the industries, 
but we cannot agree with their judgment in the matter. 
We have no desire to secure wholesale exemptions for 
any special trade or industry, but it must be evident 
that the skill acquired in long years of experience is of 
more value to the country at this time than anything 
else the man can do. 

Nor would it be so bad if the men were enlisted and 
then assigned back to the work he could do best. He 
would still be at the call of the Government for a»y 
service that needed him most. And in many cases the 
employer would be glad to pay him the difference be- 
tween his army pay and his former salary or more, to 
retain his services and so add to the output of the 
plant and in helping to shorten the war. 

Furthermore, it is often a great injustice to the men. 
In many cases men, who have had naval or military ex- 
perience, who could have secured commissions in their 
respective branches have refrained from enlisting be- 
cause they honestly belived that they could be of more 
service in their industry. But when drafted and re- 
fused exemption, they are not only taken from their 
industries but must serve as privates when they are 
better fitted -nd could be of more value in the other 
arms of the service. This is the blindest kind of jus- 
tice, so blind that it lacks even ordinary intelligence, 
and is by no means in keeping with many of the splendid 
things which are being accomplished in some lines. 

There are several departments in Washington which 
need designers and draftsmen very badly. Hundreds of 
these men have been called to the colors and refused 
exemption. Nor are they allowed to be transferred to 
this other work for which they are so well fitted in spite 
of requests of army and navy officers who need them 
and who are handicapped without them. As a result 
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various kinds of army supplies are being delayed, di- 
rectly affecting the date of our full and active partici- 
pation in the war. It reduces itself to the absurd prop- 
osition of retaining men in the army that cannot be 
supplied with ammunition because these very men are 
not available for the work they can do best, and in 
which they are most valuable to the country. 

We appreciate the spirit that seeks to avoid anything 
looking toward favoritism, and commend the intention 
to prevent all suspicions of But 
rational exemption is to the interest of increased pro 


undue exemptions. 


duction in all necessary lines, in the interest of conserv- 
ing the skill which it requires years to acquire, and 
which means an investment and an asset of the country 
in years to come. 

We urge that an earnest and immediate consideration 
be given to a rational plan of exemptions in industry 
or an assignment of skilled enlisted men to the fields in 
which they can best serve the country in the present 
crisis. 
secure an adequate supply in some lines. 
more vital question before us or one that requires to 
Every day’s delay in thi 


It may even be necessary to conscript labor to 
There is no 


be acted on more promptly. 
or other work, means unnecessary loss of life on the 
battlefields. 


The New Child Labor Law 


HILE the new child-labor law 

effect on Sept. 1, 1917) will not affect many 
chine shops, it is better to thorough 
standing of the law than to run afoul of it unintention- 
ally. This law provides that the product of any shop in 
which children under fourteen years of age are employed, 
children between fourteen sixteen 
employed over eight hours in any one day, or more than 


into 


ma- 


(which went 


have a under- 


or where and are 
six consecutive days, or before 6 a.m. or.after 7 p.m., 
cannot be shipped outside of the state in which it was 
manufactured. This same restriction as to age applies 
to both office and shop, and it difference 
whether the child has worked 
shipped or not. 

The purchaser of goods manufactured in another state 


makes no 


on the actual goods 


is equally liable with the manufacturer if the law has 
been violated, and in order to protect himself he must 
demand a guarantee from the manufacturer to the effect 
that the law has been fuily complied with. 
it perfectly justifiable for a purchaser of goods made 


This makes 


in another state to refuse payment until such a guaran 
tee has been given, as only in this way can he be sure 
of exemption from liability. 

The United States Department of Labor suggests the 
following form of guarantee for the manufacturing es 
tablishment and dees not 
or condensed form, although decisions as to this may 
The form 


approve of any modification 


perhaps be rendered later. recommended is: 


(I or We). the undersigned, do hereby 
(1) the articles or commodities listed herein (01 


guarantee that 
} 


specify the 
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same) were prcduced or manufactured by (me or us) in a 
mill, cannery, workshop, factory, or manufacturing estab- 
lishment in which within 30 days prior to the removal of 
such product therefrom no children under the age of 14 
years were employed or permitted to work, nor children 
between the ages of 14 years and 16 years were employed 
or permitted to work more than eight hours in any day or 
more than six days in any week, or after the hour of 7 
o’clock p. m. or before the hour of 6 o’clock a. m., or (2) 
were purchased by (me or us) under a guaranty that they 
were produced or manufactured in a mill, cannery, work- 
shop, factory, or manufacturing establishment in which 
within 30 days prior to the removal of such product there- 
from no children under the age of 14 years were employed 
or permitted to work, nor children between the ages of 14 
years and 16 years were employed or permitted to work 
more than eicht hours in any day or more than six days in 
any week, or after the hour of 7 o’clock p. m. or before the 
hour of 6 o’clock a. m 

(Name and place of business of producer or manufac- 
turer or dealer.) 

It is also necessary for dealers to give a similar guar- 
antee, the form suggested for this being as follows: 

(I or We), the undersigned, do hereby guarantee that 
the articles or commodities listed herein (or specify the 
same) were purchased by (me or us) under a guaranty by 
the manufacturer or producer that they were produced or 
manufactured in a (mill, cannery, workshop, factory, or 
manufacturing establishment) in which within 30 days 
prior to the removal of such product therefrom no children 
under the age of 14 years were employed or permitted to 
work, nor children between the ages of 14 years and 16 
years were employed or permitted to work more than eight 
hours in any day or more than six days in any week, or 
after the hour of 7 o’clock p. m. or before the hour of § 
o'clock a. m., 

(Name and place of business of dealer.) 

While this new law conflicts with the laws of a num- 
ber of the states, the state laws only apply to business 
done within their own borders, whereas this new law 
applies to all commerce between one state and another 
which comes under Federal jurisdiction. As will be 
seen, this expressly prohibits, so far as children under 
sixteen are concerned, the plan in use in many shops of 
working a half-hour or an hour extra for the first five 
days of the week, in order to secure the Saturday half- 
holiday. If the Saturday half-holiday is granted, the 
working week for the child under sixteen must be less 
than forty-eight hours. 

The number of children under sixteen years of age 
working in our machine shops is comparatively small, 
fortunately, so that very little readjustment will be 
necessary to comply with this new law. As the future 
of the race depends on the conservation of its youth, 
the enforcement of this law will work for the ultimate 
good of the country. In any case, it is necessary to be 
familiar with its requirements, so as to avoid annoying 
misunderstandings with customers and give opportuity 
for withholding payments on machinery shipped from 
one state to another. Whatever readjustments may be 
necessary can easily be made when we know what the 
law requires, and the sooner these readjustments are 
made the less disturbing they will be. 


Rational Inspection 


HE question of inspection, whether it be of muni- 

tions or of peaceful products, is one that demands 
much careful attention, particularly at this time. It is 
very difficult to make a man, who is not thoroughly 
familiar with the product he is inspecting, understand, 
that it is almost impossible to write specifications that 
shall cover every requirement, and at the same time per- 
mit the acceptance of a product that is good enough. 
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A recent instance had to do with the inspection of 
lathes for repair work on the other side, and as the in- 
spector knew almost nothing about modern lathe prac- 
tice, he made a number of inquiries as to the accuracy 
which was considered sufficient in high-grade machines. 
He made his inquiry, fortunately, of a practical man 
who pointed out that his first duty was to approve as 
many lathes as possible, after being satisfied that they 
would do the work demanded of them, instead of assum- 
ing the attitude of too many inspectors, who seemed to 
consider the highest possible number of rejections as a 
mark of their efficiency. 

The exact alignment of the lathe, the absolute truth 
of the spindle, the precise squareness of the cross-slide 
with the lathe bed, and the pitch of the lead screw are 
far less important on ordinary repair work, than that 
the lathe shall be substantial enough for the work to be 
done, that it shall be handy of manipulation, and that 
it shall not easily get out of order. 

Where only short threads are chased an extremely ac- 
curate lead screw is an unnecessary refinement and ex- 
pense and it is probably safe to say that the average 
lathe made in this country today is sufficiently accurate 
in this respect for all practical requirements of the 
average repair shop. It is much more essential to see 
that the lathe is so designed as to have sufficient bearing 
surfaces, that the material is well adapted for the 
work, that the ways are of a close-grained iron, that 
there is sufficient belt power, and enough changes of 
speeds to handle the large variety of work which it will 
be called upon to do. : 

If it can be impressed upon all inspectors that their 
main duty is to secure as much usable material as pos- 
sible it will greatly assist the supplving of the necessary 
products and be of the greatest service to the country 
at this time. 


Standard Tools for the Navy 


HE mechanical department of the Navy Yards have 

been endeavoring to standardize tools and appli- 
ances for some time, and have run against some snags 
which were entirely unexpected. In order to reduce the 
play between the pneumatic tool shank and its holder, 
the shanks were ordered 0.001 in. plus or minus, this 
being decided upon as a reasonable tolerance, especially 
as the shank was round and short. 

Strange to say, the makers of the tools objected and 
failed to keep the shanks within this limit, although this 
was a perfectly plain job of grinding. The opposition 
took the form of an offer of a substantial cash rebate if 
the tolerance was doubled, the price offered being several 
times the total cost of grinding the whole shank. The 
only explanation seems to be that the firm in question 
was not well equipped for this work, as the tolerance is 
not so close as to be difficult of attainment in ordinarily 
good work. 

This work of standardization is of great importance 
as it reduces the amount of stores and spare parts car- 
ried, simplifies the ordering of supplies and is a real 
source of economy from every point of view. And as 
long as the specifications are no more severe than in 
this case, the department should have the hearty co- 
operation of manufacturers in every line to which they 


apply. 
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This department is open to all new equipment of interest to shop owners. 


should be 


* Hartford ’”’ Diamond-Tooi Holder 


The illustration shows the “Hartford” diamond-too) 
holder, which is now being marketed by the National 
Machine Co., 111-135 Sheldon St., Hartford, Conn., be- 
ing used for truing the wheel of a surface grinder. The 
device holds the diamond-tool at any angle and it is 
claimed that, as it is very firm, a truer cutting surface 

















HARTFORD DIAMOND-TOGL HOLDER 


is obtained than when the tool is held by hand. A 
binder nut is supplied to fit any size of table slot or 
with blank nuts for special fittings. All adjustments 
may be made with one turn of the wrench. The over- 
all size is 4 3 > 1{ in., and the diameter of the 
to .%, in. 


tools may be from , 


Master Lathes 


The illustrations show two lathes which have recently 
been placed on the market by the Master Machine Tool 
Co., 110-112 West 40th St., New York City. Fig. 1 
shows the 12-in. cone pulley precision lathe, which is 
intended for either tool room or accurate manufacturing 
work. The bed has two wide-spread Vs and two flat 
bearing surfaces, and the splined lead screw is set im- 
mediately beneath the guides. The headstock is of the 
back-geared three-step cone-pulley type. Special carbon 
steel is used for the spindle, which is ground to size and 
machined with a hole through its entire length for the 





addressed to Editorial Department, “American 


Photographs and data 
Machinist.”’ 


collets. bronze 


The spindle nose is threaded to 


accommodation of draw-in Phosphor 
bearings are used. 
receive chucks or faceplates and end thrust is taken up 
A detachable back plate 


removal of all parts 


on a steel to bronze bearing. 
is used on the apron allowing the 
The lead 
for driving the worm which operates the longitudinal 
friction clutch. A _ four- 
Taper turning is accom- 


for repair or inspection. screw is splined 


and feeds through a 


cross 
change feed box is provided. 
plished by a side adjustment of the tailstock. The reg- 


ular equipment includes double friction countershaft, 
large and small faceplates, follow and fixed steadyrests, 
change gears and wrenches. Taper attachment, draw-in 
attachment, collets, etc., 

Fig. 2 


precision and manufacturing work. 


can be furnished as extras. 


shows an all-geared 13-in. lathe adapted to 


The gears provide 





r " | 














threads cut, 1 to 8U per in.; net 


six changes of spindle speeds ranging from 28 to 418 
r.p.m., a positive clutch being used. The spindle is of 
special carbon steel, having a 1,'\,-in. hole through its 
entire length to allow for the use of draw-in attachments 


and collets. 


Phosphor bronze bearings are used for the 
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spindle while the end thrust at the front end is carried 
Four feed changes may be obtained 
by means of the feed box gears. The tailstock is pro- 
vided with side adjustment for taper turning and the 
If desired the machine may 


on a ball bearing. 


tail center is self-ejecting. 


be furnished with motor drive with a positive reverse 


mechanism in the head, or with a specially designed 


electric reverse, which eliminates the necessity of a con- 














FIG. 2 ALL-GEARED 13-IN. LATHE 

Swing over bed, 134 in ving over carriage, 8 in length of 
bed, 5 ft. 83 betwee ( ters, 38 in.: hole through 
spindle l aded, 13 x8 I Ss. & diameter 
of pindle bear Me l real 1$ n.; taper of centers, 
Morse No ; dis ete! tf ta pindl le it cut thread 1} to 
80 per ir eed of Ye nind \ 8 16 RS 135 As 118 
rp.n width of belt, 12% in.; speed of pulley on headstock, 300 
rp.m.; net weight, 1110 Ib 
troller. These features are claimed to be especially de- 


The regular equipment 
and fixed 


sirable when cutting threads. 


includes countershaft, faceplates, follow 


steadyrests, change gears and wrenches, etc. 
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St. Louis Grinding and Polishing 
Stand 


The illustrations show several of the grinding and 
polishing stands now being manufactured by the St. 
Louis Machine Tool Co., St. Louis, Mo. 

Fig. 1 shows a type of grinding and polishing stand 
made in several sizes, and the specifications given are 
for their No. 5 size. Fig. 2 shows the rear view of an 
underdrive grinding stand in several sizes. The speci- 
fications are for their No. 7 size. The belt and spindle 
pulley are entirely covered, and the bearings dustproof 
and of unusual length. The belt shift is operated from 
the front by means of a rack and pinion slide. 

Fig. 3 shows a self-contained grinding machine made 
in a number of sizes, the specifications given being for 
the No. 6 machine. Arbors are of 0.40 point carbon steel, 
thread two pitch coarser than standard, and boxes are 
dustproof, lined with high-grade anti-friction metal, 
provided with oil cellars and self-oiling. On 
bearings can be lined with Randall Graphite, or with 
bronze shell bearings. Bodies 


order; 


removable cast iron or 
and caps are milled so all side strain is taken off screws, 
Rests are of improved de- 





and liners are eliminated. 
sign, requiring shorter bracket than the straight type. 
Back rests are furnished for receiving wheel guard or 
other fixtures. The pan is five inches below base of 
machine, giving more room than usual and eliminating 
the danger of material wedging between wheels and 
pan. The self-contained countershaft affords several 
advantages over the detached type, where it is con- 
venient to place the machine near the line shaft. One 
of the most apparent is the avoidance of the necessity 
of attaching the counter to the ceiling and lining it up. 
Another is that the belt is out of the way, often a con- 
venience in handling large work. The most important 
advantage claimed is the smooth running of the wheels. 
The beit strain being down against the body of the ma- 
chine gives the wheels a smooth running motion, which 


























FIGS. 1 TO 3. ST. LOUIS GRINDING AND POLISHING STANDS 

Fig. 1 No. 5 g@ ding and polishing stand Diameter of arbor lars, 1 in.; diameter of arbor in bearings, 1,5. in.; 
ength « arbor, 42 ir distance between wheels, 32 in.; length of bearings, 5} in.; height to center of arbor, 41 in.; size of base, 
5x 20 ir weig $15 Fig Underdrive grinding stand, No. 7. Diameter of arbor in collar 1? in.; diameter of rbor in 
iring 14 in ength of arbor, 56 in.; distance between wheels, 454 in.; length of bearings, 14 in.; height to center of arbor, 38 
size base, 23x 24 ir ize of spindle pulley, 54x 54 in veight, 700 Ib. Fig. 3——No. 6 self-contained grinding ichine. 
amete al rin <« in.; d neter of arbor in bearings, 14 in.; length of arbor, 48 in.; distance between wheels, 38 in.; 
gth of bearings, f ht from top of column casting to nter of arbor, 11 in.; height to center of arbor, 414 in.; size of 

ase of head, 10x 19) ze of base of column, 18x25 in.; spindle pulley, 5x5 in.: weight, 550 Ib 
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is claimed to be impossible with this class of machine 
belted up. The belt tightening device is very simple and 
will keep belt at proper tension till worn out without 


cutting. It consists of the countershaft frame attached 
to column by accurately milled square gibs and adjusted 
by screw. Bright parts are polished; while painted 
parts are filled, rubbed down to a flat surface and paint- 
ed with oil-proof paint. 


Goss Automatic Gear-Hobbing 
Machine 


The Goss Printing Press Co., Chicago, Ill., is now 
marketing the automatic gear-hobbing machine shown 
in the illustration. The machine was originally con- 




















AUTOMATIC GEAR-HOBBING MACHINE 


Rated diametral pitch capacity in cast iron or steel, 24; maxi- 
mum pitch diameter without supports, 36 in.; with supports, 28 
in.; maximum width of face, 12 in.; diameter of cutter arbor, 1 


9 


in.; diameter of work arbor, in.; minimum distance between 
centers of work and cutter arbors, 2 in.; cone pulley speeds, 4; 
floor space, 48 x 72 in.; height 71 in.; net weight, 4420 Ib 


structed for cutting the gears used in the printing 
presses manufactured by this company, but in answer 
to a demand has been placed on the open market. It is 
made in one size only. 


Lovejoy Inserted-Cutter Tools 


In order to provide a cutting tool that would not slip 
in the holder under a heavy cut, the Lovejoy Tool Co., 
Inc., Springfield, Vt., has placed on the market a line 
of lathe and boring tools as shown in the illustration. 
As may be seen the cutter is in the form of a cylinder 
with one side flattened and toothed in a manner some- 
what similar to a rack. When the tool has been adjusted 
to the proper position, a second toothed part is slipped 
into the tool-holder engaging the teeth in the tool itself. 
\ flat-sided taper pin is then driven into the holder 
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serving to secure the second toothed part, and conse- 
quently the tool itself in place. As will be noticed, as 
long as the second toothed part is in place it is impos 
sible for the tool to slip endwise. It is claimed that as 
the cutting stress is approximately an end thrust on the 
tool, the life of the tool is considerably greater than 

















INSERTED CUTTER 
BORING 


LOVEJOY TURNING AND 


TOOLS 


where the cutting pressure takes the form of a cross 
This feature of course does not apply 

The tools 
The bits are made of heat- 


bending stress. 
in the case of boring bars. 
variety of styles and sizes. 
treated high-speed steel. 


are made in a 


Rivett Automatic Radial Grinding 
Machine 
The machine shown in Figs. 1 and 2 is a full auto- 
matic radial grinding machine, the Rivett 
Lathe & Grinder Co., Brighton, Boston, Mass., and is 
known as their model No. 208. This machine is in- 
tended for all classes of radial grinding, but is especi- 
ally adapted to internal or external ball races, radial 
thrust bearings, spherical shapes of diameter, 
spherical sockets and other similiar work. 
ball and socket shapes may be ground if desired as the 
work head may be set to swing in an arc of 200 deg. 
The advantages claimed for this machine are: (1 
The oscillating head of the machine has a fixed rate of 
travel throughout the oscillating stroke. (2) The cross 
feed of the wheel-carrying head is variable, so that the 
operator may remove a larger quantity of stock at the 
beginning of the grinding than toward the end, the 


made by 


large 
Complete 


change in cross feed being made automatically. (3) A 
great range of feeds may be obtained between maximun 
and minimum, and there is an arrangement for anv 
combination of cross feeds, coarse or fine. (4) Pro- 


vision is made for automatic stopping of the machine 
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FIG. 1 AUTOMATIC RADIAL GRINDING MACHINE 
Sw ] t I ry ding diameter 
( ! g ing head, 44 
de f bea gs. 2 real yindle bearing 
cal Vv « l carrvineg | dle pulley 
a ’ to ose ’ ] $s j ! eme t rf 
line ‘ ‘ ) B0o00 1 dad 98000 
1s ] ‘ + ad ( g 270 } 70 
no th of 
} } ale to. 
mot ‘ Y l urge d ill grind 
as soon as the work has been ground to the prede- 
termined diameter. 5) The work-carrying head al- 


ways stops with the work facing the operator, in po- 


sition for gaging. (6) The wheel-carrying spindle is 
removed from the work, for gaging by a single motion 


internal or external work. 


of a hand lever on either 
(7) The longitudinal slide of the wheel-carrying head 
has been eliminated, and the cross slide is mounted 


directly on the upper-base casting of the machine, a 
feature which increases the rigidity and minimizes wear. 
The clutch has been eliminated between the oscil- 
lating (9) The 
machine is heavily constructed throughout, but especi- 
ally the oscillating member. 10) An oscillation of 200 
ble, making it feasible to grind all kinds of 
rk additi 
In regard to construction, all bearings are of the ball 
except that for the oscillating part, which is solid, 
and the headstock spindle b which Rivett 
All the shifting and oscillating 
echanism operate in oil baths. The worm and worm 


ao) 


mechanism and oscillating member. 


aev. 1S poss 


spherical wi without nal attachments. 


+. 
LV pe, 


arings, are 


+. 
Sta 


ndard. parts of 
wheels of the oscillating mechanisms are of case-hard- 


ened machine steel. 
“Jacklift’”’ Elevating Truck 
The illustration shows the new type L “Jacklift Mas- 


ter” truck of the Lewis-Shepard Co., 48 Binford St., 
Boston, Mass. This is a lighter truck than previously 


FG. 2. REAR VIEW OF MACHINE 
in. : cro lide movement, 4 in.: longitudinal travel of work- 
n.; swivel of post each side of center, front 60 deg., rear, 135 
x 38 in.: diameter of hole through spindle ] in maximum 
x 1} in.; speeds of oscillating post three, 17, 35 and 70 r.p.n 
nding wheel bracket, 11 in. for ird and 6 in. back of « ter 
pt speeds of small grinding wheel spindle, 10,000, 14,000 and 
d ’rpn spindle nose threaded, 24 x8: maximum 4d un 
ay for traverse of spindle head, 9 ir width of ways, 5 ir 
op of bed, ¢ floor space, 48 x 48 : weight, 4000 Ib. ; size of 
g spindle with adapter, water attachment, six grinding spindle 


manufactured by this company but incorporates the 
operating features of the heavier trucks such as higher 
vertical lift and free lifting handle which permits the 














“TACKLIFT” ELEVATING TRUCK 


load to be elevated while the handle of the truck is 
turned to one side. This feature is claimed to permit 
operation in narrow aisles or other cramped or con- 


gested places. All parts except the wheels are made of 
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malleable iron or crucible steel. Six models are made, 
three having 6-in. wheels and three 10-in. wheels. The 
lifting ratio is 40 to 1, which it is claimed allows the 
use of the truck by women or boys. The capacity is 
2500 pounds. 


Waldo Hardness Tester 


With the idea of providing a portable instrument for 
the inspection of the hardness of metals the Palo Co., 
90-94 Maiden Lane, is now marketing the Waldo hard- 
ness tester shown in the 
illustration. This instru- 
ment consists essentially of 
a plummet weighing lb. 
which allowed ‘to fall 
one foot to the material 
being tested. The plum- 
met fitted with a con- 
ical, renewable, chill- 
tempered 60-deg. point. It 
is suspended by a fine silk 
thread which runs through 
two in the funnel- 
shaped top piece and down 
to a small ring which 
caught on a trigger near 
the base. The base rests 
on three points, two of 
which are supported by 
leveling screws, small cross 
levels serving to indicate 
when the supporting rod is 
vertical. After the instru- 
ment has been leveled the 
arm at the top is so ad- 
justed that the plummet is 
over the hole in the base, 
the vertical distance of the 
plummet above the piece to 
be tested is made one foot 
and the trigger is released 
allowing the plummet to 
drop and make a small in- 
dentation in the work. A 
small portable microscope 
then replaces the other ap- 
paratus and the average diameter of the circular inden- 
tation is measured. The microscope is of sufficient mag- 
nifving power to measure the indentation with a suit- 
ble degree of accuracy, the measuring scale being em- 
bodied in the instrument. The object of having the silk 
cord run over the top support, and down to a releasing 
mechanism at the base, is to avoid any disturbance in 
the upper support which might affect the falling of the 
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HARDNESS TESTER 


plummet. 


Reliance “Spoticator’”’ 


The “Spoticator,” which is being manufactured by 
the Reliance Tool Co., Meriden, Conn., is intended to be 
attached to a milling machine for use in spotting holes, 
and in lining operations in connection with jig, die or 
ther like work. When used in this manner the in- 
strument will spot holes on the work as accurately as 
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the table of the milling machine may be moved by the 
screws. The plunger, or prick punch, is held in its up- 
per position by a spring, but when set in proper position 
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RELIANCE “SPOTICATOR” 





for spotting, it is pushed down against the work by 
the small knurled handle at the side, and tapped lightly 
with a hammer. 


“Smith” Demagnetizer 


The W. F. Davis Machine Tool Co., 549 West Wash 
ington St., Chicago, Ill., is now marketing the “Smith’ 
demagnetizer shown in the illustration. This device is 








DEMAGNETIZER 


“SMITH” 


made in various sizes, and claimed to completely de- 
magnetize any metal parts as fast as they can be passed 


through it. The demagnetizer is intended primaril\ 
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for use on parts that have ween machined on magnetic 
chucks. This device will do its work much more effec- 
tively and cheaply than other types of apparatus now on 
the market, it is claimed. 


Rickert-Shafer Tapping Machine 

The vertical tapping machine illustrated is intended 
for taps from {| to 4 in., in steel, and from } to 2 in. in 
cast iron. It is known as the }-in. model R tapping 
machine, and is the product of the Rickert-Shafer Co., 
613 West llth St., Erie, Penn. The forward and re- 
verse motions are obtained through a patented friction 
drive in which, it is claimed, there is practically no lost 
motion between the driving and reversing of the tap. 
For heavy tapping work, additional pressure may be 
obtained by means of an automatic cam action. The 




















| 
i 
VERTICAL TAPPING MACHINE 
Capacity in steel, } to 4 in.; in cast iron, } to § in total 
7 g rfa f table x 24 - ma 
i tal hur } dista f pind to 
l ay $3 ] required, 1 


head mechanism is such that the svindle may travel a 
considerable distance to the work, which necessitates 


fewer movements of the table. 


Detroit High-Speed Drilling Machine 


The illustrations show a high-speed drilling machine 
that is being marketed in both the bench and floor types. 
It is intended especially for manufacturing work, where 
continuous operation is encountered. The capacity is 
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holes up to 2 in. in diameter ana the maximum speed 
is 8000 r.p.m. Two speeds are obtainable by means of 


two step cone pulleys. Power is transmitted from the 
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FIG. 1 BENCH TYPE HIGH-SPEED 
Cap: p to 2 in.; maximun peed, 
156 Ib 




















FIG, 2. FLOOR TYPE DRILLING 
MACHINE 


Car tv up to 2 ir net we 


troit Tool Co.. 1487 St. Antoine St., 


are known as their model L-1. 


DRILLING MACHINE 


0 rp.m.; net weight 


pulleys through 
bevel gears in an 
oil-tight box, to a 
vertical shaft from 
which the drive to 
the spindle is by 
means of an open 
belt, an idler beinz 
provided to adjust 
belt tension. The 
advantage of this 
type of drive i 
that the quarter- 
turn belt is entire- 
ly eliminated. A 
belt shifter is in- 
cluded. All bear- 
ings are of the an- 
nular-ball type pro- 
vided with dust 
caps and_. oilers. 
Twelve of these are 
used in each ma- 
chine. All puller 

and revolving parts 
are ground to size 
and balanced. The 
machines are the 
product of the De- 
Detroit, Mich., and 
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Washington, D.C., Oct. 27, 1917—While it is not consid- 
ered advisable to publish definite information, it can safe- 
ly be said that things, including rifles, are moving much 
more smoothly in almost every department than they 
were a few months or even weeks ago. The expansion of 
the War Department, from an organization to look after 
an army totaling about 100,000 men into a body capable 
of handling men by millions, was a task that even the 
most experienced army officer had not fully appreciated. 
The handling of such matters is more than a mere mu!- 
tiplication, as it involves securing material from those 
who have never before made anything of the kind, and 
necessitates not only an increased purchasing and in- 
spection department, but almost an organization for 
teaching manufacturers how some of the supplies are 
to be made. 

It may perhaps be likened to the power required to 
increase the speed of an automobile, an airplane, or 
any power propelled vehicle. And just as these are 
credited with requiring a multiplication of power varying 
as the square or cube of the speed, so some similar factor 
has probably been necessary in getting our new mili- 
tary establishments under way. 

Real progress is now being made, however; work of 
various kinds is being centralized and, beginning with 
the designing and inspection of gages, the whole work 
is progressing in a hopeful manner. 


DELAYS IN MAKING GAGES 

One of the things to be avoided, and which is now 
being carefully looked into, is the awarding of con- 
tracts of such size to a single shop as to make prompt 
deliveries possible. As long as a single shop can deliver 
the goods at the required rate, it is undoubtedly more 
economical to have the work concentrated in as few 
plants as possible. When, however, this plan interferes 
with securing the needed deliveries it becomes abso- 
lutely necessary to split the orders in as small parts as 
may be necessary and to thus utilize as many plants as 
possible. This has been found to be necessary in the 
case of gages for munitions of various kinds, and it is 
more than probable that contracts for the making of 
tools and fixtures will have to be divided in a similar 
manner. 

The plan that will probably be adopted for the pres- 
ent is to have the master gages contracted for by the 
War Department through its various divisions. If, 
however, as seems probable and also highly desirable, 
the work of gaging for all departments is brought under 
one head, this gaging department will order the neces- 





sary gages for use in checking the inspection gages used 
by the Government inspectors in various plants. 

All excepting these master gages will probably be con 
tracted for by the various manufacturers, including the 
gages which are used by Government inspectors in their 
plants. The checking of these master gages will be done 
at the Bureau of Standards as was originally planned 
and if manufacturers desire to have their inspection 
gages checked by the Bureau of Standards this can be 
easily arranged for. 

This whole question involves a very complete stud) 
of tolerances, and these are being considered as rapid] 
as possible. But even the most careful consideratio 
which it is possible to give at this time, will not elimi 
nate all inconsistencies, and we must not be too critic: 
in every particular. It is quite probable that 
these tolerances are absurdly close, as they are almo 


wher 


sure to be in some cases, that some rational system of 
inspection may be devised so as to secure a large pro 
duction of products that will be perfectly acceptable 


when viewed from a standpoint of useability. 
THE AIRPLANE PROGRAM 


The airplane program is progressing in all its de- 
partments, and while it is not considered advisable to 
publish the names of the various firms engaged in this 
new work, it 
readers that some of the best known firms in the United 
States are hard at work on actual production and that 
both Liberty motors and planes are coming along as 
well as can be expected at this time. And this is 
for non-production, because if we 


is gratifying to be able to assure our 


not 
given as any alibi 
could publish the names of the firms engaged in this 
work it would show at once that they include the finest 
manufacturing this 
stand second to none in this respect, and the best engi 


organizations in country, which 
neering and productive talent is being concentrated to 
secure results. 

One of the pleasing sides of the war situation is the 
way in which various manufacturers from all over t! 
country have come to the front in rendering assistance i! 
every way possible, even when it involved considerab! 
risk and in some cases actual financial loss. Before Con 
gress finally passed its huge war appropriation, various 
manufacturers, working in connection with the Ordnance 
Bureau, actually began manufacturing preparations, such 
as the erection of new buildings, the purchase of ma- 
chinery and material, and the employment of mechanics 
so that the work might be well under way when th: 
passed. To be sure, there 


appropriation was finally 
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might have been comparatively real risk involved but 
it seemed inevitable that such appropriations must be 
passed. But Congress has proved fickle on more than 
one occasion, and even though it was absolutely certain 
that the appropriations would be made, this advance 
preparation meant the tying up of large sums of money 
for several months and without the definite assurance 
that the contracts would be let, at least to the parties 
starting the work. 


A Course in Factory Management 


The value of any instruction may be said to depend 
upon the practical knowledge of the instructor and his 
ability to impart this information to the student. On 
this basis there can be no doubt as to the value of the 
course in efficient factory management, which is being 
taught by the Modern Methods School Co., 5716 Euclid 
Ave., Cleveland, Ohio, and which has now been in prac- 
tical operation for about two years. 

The idea originated with E. C. Peck, General Superin- 
tendent of the Cleveland Twist Drill Co., and came from 
his knowledge of the great need for thoroughly trained 
men to fill positions of authority in the industrial and 
commercial fields. His long experience as a practical 
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and successful factory manager leaves no doubt as to 
his knowledge of the essential points of such a course 
and the lessons are based on his experience, in con- 
junction with that of other successful men in similar 
capacities. The advisory board contains the names of 
ten successful superintendents, factory managers, pro- 
duction managers, and cost supervisors. 

The course consists of eight textbooks, which cover 
in a practical way about every phase of factory organ- 
ization, from the relationship of employer and em- 
ployee to the handling of the largest problems in the 
manager’s office. The object of this course is to effect 
a better understanding between workmen and execu- 
tives and to point out the advantages of coéperation. 

The eight textbooks take up the subjects of organi- 
zation and workmen; the foreman and his duties; the 
assistant superintendent; the purchasing agent; the 
engineering department; the power house; factory cost 
keeping and the factory manager. 

This is a field that has a need of a thoroughly practi- 
cal course of this kind, one that embodies only thoroughly 
tried and practical ideas and that differs materially 
from much that is published under the guise of effi- 
ciency. Men whose employees have taken this course 
recommend it highly. 
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P Ring-Gear Machine, Automatic 
Jones & Lamson Machine Co., 
Springfield, Vt. 
J 


“American Machinist,’ Sept. 27 
19i7 

An automatic machine for 
rough- and finish-turning ring 
gears, and other similar types 
of work. The gears are finisnea 
on the inside, outside and face 
of the tooth portion, and rounded 
off at the back corner; the gears 
of course having been finished 
on the inside, front and rear 
before being placed in position 


on the machine Advantages 
claimed are large production, 
compactness, simplicity, low 


capital cost for given output, 
and low labor cost 


Jig Drilling (No. 1) 
Lapointe Machine Tool Co., 
Hudson, Mass 


American Machinist,” Oct. 18, 
1917 

Consists essentially of mov 
able guide bushings that may be 
moved longitudinally while the 
work-holding fixture may be 
moved laterally. The table is 
fitted to a circular base, wnicn 
may be rotated through the en- 
tire circle by a worm and wheel 
Size of work accommodated 
with table gripping jaws, 5 x 17 
x 10 in.:; size of work accommo- 
dated with adjustable straps, 
6x13x10 in.; size of circular 
work accommodated up to 13% In, 
in diameter; travel of sliae, »y 
in.; travel of table, 434 in.; 
weight, 100 Ib 


Gages, Revolving Grip 


Reliable Machine Works, 48 Lafayette St., Ridgewood, L. L Hoefer Manufacturing Co., Freeport, | 
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Condensed Clipping-Index of Equipment 
Clip, paste on 3 x 5-in. cards and file as desired 
Cutting-Off Machine 


Etna Machine > 


Ohio 


edo 


























American Machinist.” Oct 171 
1917 

Maximum capacity in 
round 2-in quar 24-in 
hexagons: hol through push 
tube o4 IM.; hole through pir 
die, 3 r front bearing, 4 
63 in.; rear bearing i x 47 
Thy tool x Z in collet open- 
ing in. ; ong adjustment of 
cro lide, & ir floor pace, 








26 x 62 in. ; weight, 160 Ib 


Dr.liing Machine (Telsmith) 








Smith engineering Worl 
s2nd and Locust St ven 
Lukes W 
American Machinist,” Oct. 18, 


L917 
, 


Capacity, work up to 24 in 


in diameter; floor space f It 
1 ir bv 2 ft. 4 in height, 7 1 
9Z in. ; speeds, ten, 30, 40, 54, 74 
4. $32. 178 8, 335 1 446 
p.m.; feed ix, 0.0072, 0.01102, 
0.01766, O.02848 0.04624 ina 


0.07081 in, per pindle revolution 


























Drilling Head, Adjustable Multiple Spindle 
1] 


l, 





























“American Machinist,” Oct. 18, 1917 


These gages are manufactured 


in both the plug and ring type “American Machinist.” Oct. 18, 1917 


the idea being that with this arrangement the gage may be used 


for testing the size of the piece being machined without stopping P This head i a al ped to the pit ale 1 a 

the machine. The revolving portion runs on ball bearings and i Pent . sy er a eg pay F . ; ae 

held in place on the plug gage by means of a screw wl a pring ne . 7 . a v= } ; os , } : t , 

ring serves this purpose on the ring gage. The gages are ground - gra ghar — \ : Mm vs : 

and lapped to size and are furnished in a large number of size mg ee ’ 4 | +? haft ae 
vell a , 


Saw, Metal, High-Speed 


Peerless Machine Co., Racine, 
Wis 


American Machinist,” Oct. 18, 
1917 

This machine is now made 
with six speeds ranging from 
90 to 150 strokes per minute, 
obtained by means of gears 
operating in a gear box attached 
directly to the machine If de- 
sired the machine can be fur- 
nished with a motor drive, the 
motor in this case being mounted 
above the machine in order 
to reduce floor space required 
Where motor drive is used the 
machine is equipped with a set 
of reducing gears. The capacity 
of the machine is work up to 
6x6 in 





Screw Machine, Automatic Foure 
Spindle 








ing 0 pindle peed 150 
0% r.p motor used, 5 hp., 
th any oltage or speed dee 
red; speed f driving pulley, 
600 rp height, 5 ft floor 














pace 7s weight {S00 











Patent Applied For 
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IRON AND STEEL MISCELLANEOUS STEEL 
er p il are trom warehous 

The Government Schedule of 

tL. Ww have ttle ef B 4 the 


SOO 


PIPE—T following discounts are for carload Iots f.o.b 
bure ) j r card of May 1 19! ic 


rr steel pipe of Ju 


Iron 
a 


AP WELD 


; to 4 
t to 6 s 
STEEL SHAPES t wil ist es per re ner! BUTT WELD EXTRA STRONG PLAIN EN 
‘ shane ; } " and ites . 1 38 ¢ 20% % to 1% BS 
ss ( 34 ly 
Chicag« LAP WELD EXTRA STRONG PLAIN ENDS 


4( 


2R1 
¢ "Q 


1917 so2 26% 3 


) 
5 
> 


t 
4° 

) $3 $5.00 2 mn . 
oo > 44 , . > ot National Tube Co. quotes on basing rd dated Apr 


00 ; ,3 0 3 ) 3.2 k discounts in cities named are 
10.00 -New York ‘leveland—, — Chicago — 
Ga l Gal 
BAR TRON Price f l Db he p mie re s fo \ Black yanized BI KK 1 Black vanized 
steel butt welded 3 22 $5 28% 37.9% 23.9 
» 6 in, steel lap welded 18 List 39 25 2 26.9 
eable fittings. Class B and C, from New York stock sell at list 
Cast iron, standard sizes, 15 and 5% 


STEEL SHEETS—The following ar wiess in Gon METALS 
pound from jobbe! f , oe 
MISCELLANEOUS METALS : I past New York quotations 
in cents per pound irload lots 

- One One Year 

1917 Month Ago Aro 

350° ?'3.50 "9.00 

62.00 61.75 42.00 

R50 & 00 7.00 

0 8.00 11.00 


TAO 
11.00 
laces named, the following prix I per pound prevail, 


more 


——New York—— -Cleveland—, -— Chicago—, 


= 
COLD DRAWN STEEL SHAFTING—From ¢ 


¢ L000 L Size smaller qua ! I ‘ - 


owing « ‘ ts h sopper 1e ». 35.00-—37.00 35.00 37.5 3 3.5 34.00 38.00 


eee 7 
a © 
= > 


36.00 28.50 32.00 33.00 33.00 33.50 33.25 
$1.00—43.00 43.00 $6.50 41.00 46.00 4200 46.00 
40.00 10.00 $4.50 33.25 43.00 35.00 39.00 
39.25 39.25 26.62% 37.00 27.00 39.00 25.75 
: DRILL ROD Disc : _ ws . ppe sheets quoted above h 1 16 oz.. cold rolled 14 oz. and 
places named : polished takes 1 r sq.ft. extra for 20-in. widths and 
Standard in. % 
+0 ¥ 
10 
BRASS RODS—tThe following quotations are for large lots, 
mill. 100 Ib. and over, warehouse; 25% to be added to mill prices 
SWEDISH (NORWAY) TRON "he rerage pl er Ib 1 for extras; 50% to be added to warehouse price for extra 


Oct. 26, 1917 One Year Ago 
76. if ne Year ( ! $29.00 $42.00 
35.00 415.50 
) bt ‘leve 34.00 38.00 
0 V0 9.7% ro 37.00 2.50 


few York €14 00 
eveland 1 


In coils an adv 


Note—Stock very ne : 7 ZINC SHEETS—tThe following prices in cents per pound prevail: 
- ‘arload lots f.o.b. mill bee 19.00 
WELDING MATERIAL (SWEDISH) r ollov n cen oo = 
— gris -y~ > aa hen . I ask <———_, —Broken Lots—, 
nd ‘ . : Oct "i One Oct. 26 One 
. : 1917 Year Ago 1917 Year Ago 
Welding ir ; ror ing Rods Y } 20.00 20.5 
ing +00 > 18.00 20.50 
: land "1.00 16.75 4&4.) 
+00 . 
+ a sicag ‘ °1.00 17.00 21.50 
4 1° .00 
1.00 0.00 \% y ¢ ! ong 1°.00 ANTIMONY—Chinese ar Japanese brands in cents per pound 
tor ts. for spot delivery, ] 
Oct. 26. 1917 
1 on 
16.25 
16.00 


33.00 
10.00 
38 00 











There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 
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| SHOP MATERIALS AND SUPPLIES 
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pang! jit Hill LUUELUOGEUUNOTUUADLLEAEU EAE 


OLD METALS The following are the dealers’ purchasing MISCELLANEOUS 
prices in cents per pound 
AMLESS DRAWN TUBING 


varehous 100-lb ots j 


| 00—43.00 Loo 


15>. 00—47 00 $4050 


ALU MINUM—tThe following ‘ices are from 


places named . ‘ 

New York TIN PLATES—Wareh 

No. 1 aluminum, guaranteed over ) eure ‘ 
ingots for remelting (ton lots). per Ib 3S—-4k 37 


COPPER BARS from warehouse 
for ton lots and over 

LO1L7T 
mee 


New York 
Chicago 10.00 
Cleveland 39.00 

BABBITT METAL—Warehuse prices in cents per pour ! * ‘ ee = +4 = 95 

New York—~ —Cleveland—— — } z) 21.7 
Oct. 26, One Oct, 26, One Oct. 26 One 
1917 Year Ago 1917 Year Ago 1917 Year Ago 

Best grade 70.00 50.00 69.75 $9.25 70.00 15.00 
Commercial 40.00 "5.00 21.00 16.75 25.00 @ 30.00 18.00 


SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list COTTON WASTE—The following price: 


New York—, —Cleveland—, -— Chicago ev 
Oct. 26 ‘ "6 One Oct. 26 One Oct 6.1917 One Ye 


1LO17 “ar Ag 1 Year Ago 1917 Year Ago hit 11.00 to 13.00 10.00 to 1°.00 14.00 to 15.0 
t . * . $3.00 8" OO 823.00 oret ! ed 8.50 to 1.00 700 to 9.00 14p0 10.00 to 1 url 
t “as 300 "oOo 3.00 

t ‘ ?.00 

t : 4 2.40 


Hot pressed square . Lis 
Hot pressed hexagon. Lis 
Cold punched square.. Lis 
Cold punched hexagor Lis 
Semifinished nuts sell at the following discount 
Oct. 26. 1917 
New York , 2 kn ong eaters 0 
Cleveland siti ue ate de +> 
Chicago ree canes rere 50 


CARRIAGE BOLTS—From warehouses at li named 
the following discounts from list are in effect 
New York Cle Chicago 
% by 6 in.. ; : 30 > 


Larger and longer 10 


MACHINE BOLTS—Warehouse discounts ’ llowing WIPING CLOTHS 


éities: 
New Yor! Chk . , as follows: 
eV nw hi ‘ .v 


% by 4 in. and smaliler..... 70 
Larger and longer up to 1 in. by 30 in 15% 


WASHERS—From warehouses atthe places amed the fol 
amount is deducted from list price FIRE CLAY 
For wrought-iron washers: 

New York $1.00 Cleveland 

For cast-iron washers the price per 100 Ib 


New York $5.00 C d ..... $ aa — 
ROLL SULPHUR 


COPPER RIVETS AND BURS sell at the following rate from 
warehouse 


—_-_ Pivets — — Burs ~ _ 
Oct. 26, 1917 One Year Ago Oct. 26, 1917 One Year Ago 


Cleveland. List plus 10% List price List plus 10% List price LINSEED Oll These p 
hicago List price List price List price List price : 
New York. 10% from list 10-214 % from List price 10-24 % from m ‘¢ w Ye 
at liet 6 
1917 | Yea 
—_—" . I < $1 
RIVETS—The following quotations are allowed for fair- 126 
orders from warehouse 
New York Cleveland 
2 % and s ] 30° 30% . : ‘ .. £ 
Steel va and smaller WHITE AND RED LEAD in 500-Ib 
Tinned : y per pound 
*For less than kg lots the discount 5é Re 
3utton heads, j, 7, 1 in. diameter by 2 1 Year z 
Ib Dr r ] Dry 
100-lb, kee : 
Conehead ame size : = and aU Ib 


lows per 100 
New York $7.00 Cleveland $6.85 Chicago 


New York $7.10 Cleveland $6.95 Chicago $5.60 l- to 5-Ib. cans 
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ENLARGED 
' SHOPS 


| Consult the Buying Section 





when in need of machinery or supplies 
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ee wet NS 
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_. © New York Borou fB klyn) Va Newport News Tl New t New 
J J (yilt \ t ‘ naker Shipbuilding and Drydock Co. ha iwa led 
I ha had } T red ’ the contract f i plant Kistimated « t 
Ke \l H7 | St for Noted April 5 
T ' t . m1) 
W. Va., Pennsboro—The SI ton Dr 
NW. ¥ New York (tI ¥: Manhat- ing Co. plar to erect a machine » ] 
J ‘ ral ¢ H Co 05 3 ‘ 
t ¢ . } had pla ired by a Richmond ~The Peis hmond J ' ! 
IM I Arch, 11 Broadway, for 8nd Manu ring Co, 5S. AL. RR a 
: Ps lit > it p ra Esti- Howard St., building an additio 
; R , \dd M Ver- foundry ! ated co $9000 
Va., Roanoke The Payne Va é ( 
N. ¥., New Vork—(Boroug Manhat Mininger Bidg., has taken over 
7 : - ft. building d pla to insta 
in) I & T \ 5 > f t} . f ture f Nton 
l ) ft e on East Ol ‘ inufacture of au 
— Valve 
w. ¥ New York | g Queens) . fey Parkersburg —TI e Par g 
- d Sioned ‘ Co.. South Machine Co., Parmaco St., plans to 
= B , . Co baa awe an addition to its plant 
; , 1} | \r ) 
, S 1 . MIDDLE WEST 
i : ’ Ill., Champaign—G W Cushn 815 
N. ¥., Utiea—The O. J. ¢ Co., I West University Ave. manufacturet 
8.14 ’ rt . } la 4 tor award the contract I 
} } t plant addition to |! machine shop 
e for Ill., Chicago rhe Acme St (y ( 
- 1 ¢ ! nd 716 Farr St plans to build a 4 
é for factory Estimated cost SF 
Penn., Beaver Falls S lard Htl., « hicage R ry 1 Rud I 


Sth 
tout s i tra for 
iddition to t plant 

Penn., Bellefonte—The Tita Metal Co 
bu £ | tor ‘ ‘ ‘ ant 
tir ted « .. 3 ) Noted 0 11 
Penn., Cornwall T Bad en Boil- 
; tt 
| l $ Noted 
1s 


Penn., fF 
d Tin Plate ( 


Penn., Lancaster The B I £ x 


} ‘ , ‘ ture! of 


Penn., Middletown 
14 Br i t 


14 ‘ 1) 
1 i | 
, ¢ ) sw. ii rdale 
Bd. of Dir 
Penn., Newville—The ¢ rdale Sprine 
; , i rd the cont ict for a l 
Penn., Philadelphia Fire ntl de- 
1 the garage of the \ Express 
d and Ludlow St i . 100 
Penn., Philadelphia The Ford ¢ vir 
ind NI fact C il t 
ad i new 1dditior to t 7) ‘ hon 
lian is 
Penn., Philadelphia The Hie Bright 
Penn., Wilkes-Barre Tr? ‘. Axle 
) 1 ¢ ! gl \ | to build 


Penn., Wilkes-Barre—The Vulean  tTIror 


rer Oo re 


Penn., Vork The Cochr Br Foun 

Kast Wa d She St.. has 

arded the contract for 1.ddit n to 
SOUTHERN STATES 

© Charlotte—The Cha tte Knitting 
{ nstall n nery in it new 








17 Sout M 


ill Chicago rhe Ha ell-] ‘ 
mat t ? tructural iror ha 
cl ed a i x 5 ft ite it ird | ! 
Canal S 1 ng it plant, which 
be used for rther exté ) 

lil., Chicago S. S. Her il 5243 Co 
Gro Ave receiving bid for a l t 
gar ( I ] st $20,000 - ] 
Bishop, 35 South Dearborn St Arc] 

Ill., Chicago Leite Bro 77 Ss 
Chicago A\ rece ng bids fora 1 

idition t their brass foundry I nat 

> S00 a Lund, 810 W 63rd 
Ns \r 1 

lll., Chicago The Ocean Floating S 
Co 803 West Mad St building 
l tor factor ind adn tration building 

Kilborne and Grand Ave Kst ited 
ost. $25.000 M. Nanni, Mer Noted Oct 
11 

Hl Chicago The (’Conne Life In- 

iranee ‘oO » \ I \r 

North La S St - g bids f 
l ory garage Estimated ) ‘ 0 

ill., Chicago Ss M S TY Nort 
Dearborn St re x for 
Estimated cost F9) OOO 

Ill., Chicago The United State ( ( 
510 Highland Ave Norwood, 1} led 


the contract for a 2 story factory to be 
built t 5730-5736 West 12th St oO. ¢ 
Huffmar Pre Noted June 7 
Ind., Anderson The Laurel Automob 
Co recently organized, ha ! da 
te of land here di ‘ : 
or the manufacture é ver) Ping 
Ind., Anderson TI Sta rd } 2 
Co 1525 M St building found? 
Estimated cost S800 G \ Robir 
Meg 
Ind., Gary—FE. M. B nell h ' rded 
t} contract {or } tor’ rarage 1 
ale building Estimated cost $40,000 
Ind., Hammond—The Amer in Ste ind 
Foundry Co. h awarded the contra 
a |] stor’ brake bean hop Et } 
cost, $15 } \ddre M I 5. « pe 
Ind., Indianapolis—R. H. Ha mat 
facturer of automobile accessorie plar ) 
erect a factory at 15 Naomi St. Estimated 
t $17,000. 
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Ind., Indianapolis—The Standard Elec- 
tric Co., recently incorporated with a capi- 
tal stock of $500,000, plans to build a 
plant. E. C Applegate, administrative 
head of the Founders Syndicate, Pres 

Mich., Alma—The Karo Carburetor 
plans to build an addition to its plant 

Mich., Benton Harbor—The Chicago Stove 


Co. 


and Range Co., 2033 South Clark St. Chi- 
cago, has awarded the contract for a 1 
story foundry. Estimated cost, $20,000 J 
Kk. Fitzgerald, Pres 


Mich., Detroit—The Barnes Foundry and 
Manufacturing Co. has purchased a 23-acre 
site and will soon start construction work 
m the Ist unit of its new plant for the 
manufacture of gray-iron castings for cyl- 
inders, pistons and airplane-motor cylin- 
ders . L. Barnes, Pres. 

Mich., Detroit—The Eastern Motor 
Co., 404 Gratiot St.. has awarded the con- 
tract for the erection of a 4-story brick 
and reinforced-concrete factory and service 





Sales 


tation at Antietam and Russell Sts 

Mich., Detroit—The [Essex Motor Corp., 
2901 East Jefferson Ave., is receiving bids 
for a 1 story factory, to be built on Jeffer- 
son and Connors Ave W. J. McAneeny, 
Pres 

Mich., Detroit—The Hessian Tiller and 
Tractor Co. plans to build a factory P 
Hacquebart, 264 East Jefferson Ave., Engr. 

Mich., Flint—The Chevrolet Motor Co. 


plans to build a new factory and also sev- 
eral additions to its plant. Estimated cost, 
$130,000. 


Mich., Lansing—The Alleghany Forging 
Co., a Pennsylvania company ha taken 
over the plant of the Emergency Drop 


‘orge and plans to spend $50,000 to over- 
haul and re-equip same Address J. Bell 


Mich., Lansing—The Noble Engine Works 
bras had plans prepared for a 1 story addi- 
tion to its factory H. E. Smith, Engr., 
Tussing Bidg., is receiving bids 

Mich., Muskegon—The Advance Brass 
Manufacturing Co., recently incorporated 
with $25,000 capital stock, plans to estab- 
lish a foundry in the building formerly 
owned by the Racine Boat Manufacturing 
Co., East Western Ave. 

Mich., Port Huron—The Romeo Foundry 


90 x 200 


ft 


99.000 


addition 


L, 


Co. plans to build a 
to its plant Estimated 
A. Holem, Pres 

Mich., St. Clair—The Harrow Tractor Co 


cost $ 


o- 


pians to erect a 60100 ft. plant here 
for the manufacture of tractors 

Mich., Saginaw—N. D. Rutherford, Find- 
lav Ohio, manufacturer of dairy maid 
milking machines, plans to build a plant 
in Saginaw. 

Ohio, Akron—The Ohio Wire Goods 
Manufacturing Co., 19071 Sank St.. has 


increased its capital stock from $100.000 to 


$500.000, and plans to build a new factory 


on Bank St. and North Case Ave 

Ohio, Bowling Green—The Universal Ma- 
chine Co. is building 2 additions to its 
plant. 


Ohio, Cincinnati—The Automatic Electric 
Devices Co. and the Simplex Controller Co., 
recently incorporated with $10,000 and 
$5000 capital stock, respectively, by C. E 
Ogden and others, plans to fit up a joint 
plant for the manufacture of electric spe- 
cialties, and will be in the market for two 
14- or 16-in, lathes, a drill press and other 
machinery. The executive offices are at 
515 Mercantile Library Bldg 

Ohio, Cincinnati—The Peters-Bossert Co., 
operating a jobbing machine shop at Front 
and Culvert St., has been incorporated with 
i. capital stock of $75,000 by J. W. Heintz- 
mann, 403 Telephone Bldg., J. Sagmeister 
ind others, who plan to build an addition 
to their present plant for the manufacture 
of special machine-tool parts 


Ohio, Cleveland—The Acorn Refining Co., 


8205 Franklin Ave., has awarded the con- 
tract for a 1-story foundry. Estimated 
cost, $10,000. E. M. Katz, Pres 

Ohio, Cleveland—The Aetna Steel Casting 
Co., 2284 Scranton Rd, has awarded the 
contract for a new 50x60. ft. addition to 
its plant. Estimated cost, $4000 

Ohio, Cleveland—The Blair Auto Co., 
1717 Euclid Ave., is receiving bids for an 
addition to its garage and salesroom. Esti- 


mated cost, B. Blair, Mer 


Ohio, Cleveland—The Fairmont Too! and 
‘orge Co., recently incorporated with $1009,- 


$40,000 


000 capital stock, plans to establish a 
nilant at 105th St. and Quincy Ave., for 
the manufacture of airplane parts and 
tools J. W. Smitb, 2356 Woodhill Rd., 
Pres. 

Ohio, Cleveland—The Motor Service Co., 
Detroit and Newman St., plans to build 


a brick garage and shop. Estimated cost, 
$30.000. Allen & Osborn, Rose Bldg., Engr. 
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Ohio, Cleveland—The Standard Steel 
Castings Co., 3311 West 73rd St., has had 
preliminary plans prepared by Osborn Eng 
Co., Arch and Engr., 2848 Prospect Ave 
for a 1 story foundry and machine shop 
Estimated cost, $200,000 

Ohio, Cleveland—The Willard Storage 
Battery Co., 274 East 131st St., has awarded 
the contract for a 1 story addition to it 
plant. Icstimated cost, $30,000. = & 
Willard, Vice-Pres. and Gen. Mer 

Ohio, Columbus—The Automatic Circuit 
Breaker Co., 153 North High St., is remod- 


eling a 2-story factory at 6th St. and Wes- 


ley Ave. and pians to install machinery 
for the manufacture of an electrical spe- 
cialty. 

Ohio, Lakewood—The Lakewood Board 
of Education is building a $1,000,000 high 
school and will soon be in the market for 


uipment to be installed in its gymnasium, 
pattern shop, foundry, forges electrical 
construction, machine shop, sheet-metal and 
printing shops. Estimated cost, $100,000. 
Address R. L. Short, dir ° 


Ohio, Mansfield—The Mansfield Pattern 
Works has awarded the contract for a 2- 
Story plant. W. J. Neidhart, Proprietor. 
Noted Oct. 18. 

Ohio, Massillon—The Reliance Manufac- 
turing Co., manufacturer of lock washers 
has awarded the contract for a 1 story 
factory Estimated cost, $40,000 A. Mce 
Lean, Mer. 

Ohio, Sertnc ols The Sidnet Tool Co., 
415-416 Mitche St., has awarded the con- 
tract for a l-story 50x150-ft. addition to 
its plant. 

Wis.. Burlington—The Wisconsin Con- 
densed Milk Co. is building a 1 story addi- 
tion to its tin can manufacturing plant. 
Noted Sept. 6. 

WEST OF THE MISSISSISPPI 

Ia., Council Bluffs—The Union Pacific 
R.R., 15th and Dodge St., Omaha, plans to 
build a machine shop 

Minn., Minneapolis—The Electric Ma- 
chinery Co., 14th Ave. and East Tyler St 
is building an addition to its plant \r g 
new equipment to be purchased is a 4- 
moter 5-ton traveling crane with 60-ft 
Sepa e¢everal 16-ft. boring mil ind lathe 
milling machines, punch presse dr 
presses, etc. T. H. Hibbard, Vice-Pres. and 
Gen. Mer Noted Oct. 18 

Mo., Kansas City—The F. T Russell 
Carriage Co., 1532 Baltimore St is having 
preliminary plans prepared by Smith, Rea 
& Lovitt Arch 602? F ince sldg for a 
3 story factor to } built on southeast 
rner of 26th and Warwick Blvd. for the 
manufacture of auto bodies Noted Sept 
20 

Mo., St. Louis—The St. Louis Machine 
Tool Co., 2607-2609 South Broadway is 
building a 3-story machine shop. Estimated 
cost, $15,000 Noted Apr. 26 

N. M., Clovis—The Atchisor Topeka & 
Santa Fe R.R. plans to enlarge its shops 
and install addit ul ’ ery a 
Rutledge, Topeka, Kan., ch. ener. 

Okla., Bartlesville—The garage of the 
Quapay Gas Co. was recently destroyed 


by fire with a loss of about $100,000 


Okla., Tulsa—The Fortier Electric Manu- 
facturing Co., 1317 Carson St.. is establish- 
ing a plant for the manufacture of time 
switches, electric washing machines and 
other devices, and is in the market for 
equipment J. D. Fortier, Mer 

Okla., Tulsa—The Western Rope and 
Manufacturing Co., 325 Robinson Bldg., 


manufacturer of wire rope, has awarded the 


contract for a series of shop additions for 
the huilding of gas engines and boilers 
stimated cost, $25,000 J. K. Bradley is 
works manager 

Tex., Galveston—The Gulf, Colorado & 
Santa Fe R.R., Union Depot Bldg., plans 
to spend $26,969 for shop machinery and 
other improvements. F. Merritt, Galveston 
Texas, Ch. Engr 

Tex., Velasco—Th¢ Houston & Brazos 
Valley R.R. plans to install new machinery 
in its plant to include a large crude-oil 
engine 


WESTERN STATES 
Calif., Los Angeles—The Improved Valve- 


less Pump Co., recently organized, plans to 
build a plant at 316 East 3ri St F. F 
Ambrose, Mer. 

Calif., Los Angeles—The Leach Motor 
Car Co., 1132 South Grand St has had 
plans prepared by A. S. Heinman Arch 
San Fernando Bldg., for a 3-story, 150 x 165- 
ft. reinforced-concrete garage on Figueroa 
2nd 26th Sts 


Calif., Oakland—The American Ma ‘ 
Works, Inc., 425 4th Av having } 
prepared by G Pe tt Arch., I - 
brook Bldg., San Frar » for a 50x 
ft. factory Kstimated t 10.000 

Calif., Oakland \ \ Wise pla 
build a 1l-story, 50x 1 ft. 1 ne 
on 4th St Estin l 0 

Calif., Stockton - ero yr, St 
has awarded tne « r the er 
of a l-story garage } r ed cost 
eea 

Ore., Bend—The Huffschr t-lDugan Ir 
Works, Bend, has arded e « ra 
the erection of a 35x 80-ft. machine ; 

Ore., North Bend—Henry Kern, North 
Bend, is building new foundry 

Ore., Portland—The Premier Eengir 
Worl recently incorporated with $206 
capital tock, pla » | dia plant 
the manufacture of machinery and buildins 
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GENE R A | Penn., Philadelphia Tire ar WEST OF THE MISSISSIPPI 

vd , d \ : turing , oY 

2 ; , . “ 4 . , ’ ) up Ark., Hope Th 

MANUFACTURING lant_to be erected at tt and 21st oF'$100,000. has 

NEW ENGLAND STATES Pre aaeitionnt og 
. Pres, 

: Cole., Denver—The 

ber Co 1569 Broadway 

MIDDLE ATLANTIC STATES t ; t t t t : ‘ contract Tor a 4-story 
warehouse Estimated cost 


Vial Baltimore ‘ ‘ . SOUTHERN STATES Colo., Hudson 
build a large canni 


tristol . > > 
P seat Penn., Philadelphia 


Ga., Atlanta ‘ , 
» Ia., Clarion—Keenan 


preliminary plans prepared by J 
& Son, Arch for a tor’ 


nva j 
Zerbst, War 

; Ga., Bruraswick The ! ‘anning C oe“ “4 po 

+ ~ to bu ’ ry ict for the erection of a 

me ft. addition to its | 

. $5000 P Schrewr 


Camden 


lant Y 
Mer 


Ga., Macon 
cor re tly } Minn., Kandolph 
to erect a plant and Gravel Co. plans to er 

tory here, 

Mo., St. Louis—The Montesato 
Co., 1800 South 2nd St., has 
prepared for a new plant est 
$1,000,000 Brennecke & F: 
Bldg., Arch 

Mont., Bozeman 


La., New Orleans 
nes S ‘ 
Linden 


associate rece 

, ‘ ind plan to build 

Mount Olive iount Estimated cost. $60 

( ! f I 2 
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Danville WESTERN STATES 
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Railroad, Pacif Electric 
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Va., Bramwell 
. rd t nt t fo . . . 
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I t Association plar 
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Calif., Richmond 
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Paterson ( 
t ; . Calif., San Francisco—The Plant Rubb 
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ure t t t f ree Estimated cost, $50,000. 
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ne Calif., Stockton The Natio 
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Co a et af _ f mill here Estimated 
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imated yst $75.000 
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CANADA 
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579 Portage Ave Winnipeg 
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Penn., Oakbrook Estimated cost. $10.000 

C ' : : . > Me . t : story . rr w. 

t f t tior em & } , . ees Man,, St. Boniface The Wintr 

t t F i ? ing and Roofing Co Ltd ID 

Winnipeg ! awarded the contr 

Fenn., Philadelphia Wis., Milwaukee the erection of a 1-story 1 

] <. W t t t to build i ‘ ) factory here Estimated cost 

plant mated cost — ‘ Ont., Campbellford The 

MICKNCIS! ; ; , _ Northumberland Paper and 

Wis., Milwaukee was recently damaged by firs 

nufacturing Co B09 § "al 5 Ont., Listowel—The Perfect Knit Mill 
tl t t for the erecti : plans to build an addition to its factory 


Estimated cost, $25 00 here 


‘fT 


rade 


Wright t has awarded the contract for the erectior 


Wis., West Allis—The nom Que., Maissonneuve—The Lida Shoe C 
redex , 


tin 


\ddres: : N uild a 3-story br factory stimate of a new brick factory here E 
nd Chest } t, $50,000 cost, $50,000. 








26 











merican 


McGraw-Hill Publishing Co., Ine. 


New York, November 8, 1917 





UAE F 












-_ a q «fj8 a a ad i 
et me 





Bang! Bang! Bang! A rapid suc- 
cession of heavy blows——a complete 
accuracy.and éase.of control which 
makes’ of theiponderous hammer 
a livirtg thitig, Subjectyo the light- 
est touch of the operatar— 
This is the forging \é@sonomy that 
saves labor, @aves time, saves the 
necessity for féequent heats—this 
is the economy of Z : 
‘ 


“BELL”? HAMMERS 


These tools have been building a 
reputation for dependability and 
endurance since 1868. A ‘‘Bell’’ 
Hammer can lower your forging 
costs. Ask us why. 
Buffalo Foundry & Machine 
Company 
68 Winchester 

Avenue 


Buffalo, N. Y. 
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HE term “machine tools” as applied to our various lines 
means more than just machinery. It stands for the highest 
possible development of each type of machine. It is backed 
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[ fact g d g g f broad p 
nder the supervision of experts our various lines are being con- 
Under the suy f expert being 
stantly improved, insuring all the most advanced ideas in design 


and construction. 


We are by far the largest manufacturers of machine tools in the 
world, and are in a particularly favorable position to furnish complete 
machine tool equipment for a general machine shop, railroad shop, 


shipyard or arsenal. 
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The information for this article, as well as others 
to follow, was obtained through the courtesy of 
the Chief of Ordnance, United States Army, and 
with the courteous aid of the Commanding Officer 


of the 


Rock Island Arsenal and his assistants. 





HE work herein described is that performed on 
one of the latest model guns. As very few of 
the special jigs, fixtures, etc., required for the 


work have been completed, some of the methods in 
use must not be taken as samples of the high state 
of efficiency that has been developed on regular work. 
There are some parts, however, which may be con- 
sidered common property, as they are used on other 


Copyright, 1917, McGraw-Hill Publishing Co., Ine 


BUILDING CARRIAGES, 
CAISSONS and LIMBERS 
FOR GMM GUNS 


By ME. Hoag 












and older models, and in handling these pieces costs 
have been reduced to a minimum. Descriptions of the 
tools and work on these will 
general idea of the high standard of efficiency that 
prevails throughout these shops. An idea of the 
mense amount of work required on special tools will 
be had when it is taken consideration that the 
tool-designing department has upward of 600 
drawings and there still remain about 500 to make. 
Owing to the large number of parts that enter into 
the construction of these pieces of equipment and the 
several thousand machining operations, it will be im- 


pieces give a 


special 
im- 


into 


made 


possible to describe each one in detail, as has been done 
with the Springfield rifle There 
are many parts and operations that are not difficult 
But there are also 


and the munitions. 


and do not require special tooling. 


many parts that are of an unusual nature and that 





























THE AXLE FORGINGS IN 


THREE 


DIFFERENT STAGES OF COMPLETION 
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FIG DRILL FOR 
envail difficult operations and the use of special tools 


and fixtures. It is these last that will be dealt with 
detail. 

To those not familiar with artillery, a word of ex- 
There are three parts to 


which 


in 


planation will not be amiss. 


this equipment—(1) the gun carriage, consists 


HOGNOSING OUT 


THE AXLE 

Sheets,” embody several operations. There are some 
features that are considered of a secret nature, and it 
will be impossible to give working drawings or photo- 
graphs of these completed parts; but in most cases 
illustrations and descriptions of some of the operations 


will be given. 
365%0000"0005" 
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FIG } DETAILS OF THE FINISHED AXLE 


of the gun, recoil, elevating, sighting and other attach- 
all mounted on wheels to facilitate transporta- 
the caisson and the limber. These last 
two are similar in nature and appearance 
serve to carry fixed ammunition, tools, etc. 

The 75-mm. gun limber contains over 160 separate and 
distinct parts, on which there are over 900 machining 
The actual total of pieces and operations 


ments, 


tion, (2) (3) 


very and 


operations. 
far exceeds these figures, for a number of the parts 


Table I gives a list of parts, the number of opera- 
tions, the material required and in some cases the ma- 
chining operations. 

The axles used on the 75-mm. 1916 model gun-car- 
riage caissons and limbers are identical, with the excep- 
tion that the axle for the caisson has a keyway milled to 
take the brake hanger, so a description of the machining 
operations on one will apply to both. 

The axle forgings are received as shown at A, Fig. 1, 





are repeated many times, such as rivets, bolts, etc.; and in the drawing, Fig. 2. The object in having the 
and many of the operations, as shown on the “Route forgings this shape is to secure the proper internal 
—— 


























TURNING OPERATIONS ON 


THE 


AXLE IN THE LATHE DEPARTMENT 
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form after the closing-in operation described later. The 
first operation is centering and turning for drilling 
and hoghosing. The second operation is drilling 
through from end to end with the oil drill A, Fig. 
3. These drills are interesting on account of the 
method used in making them. Short oil drills are elec- 





FIG. 2 DETAIL OF AXLE FORGINGS 


tric welded to the long hcllow shanks which have been 
formed in dies, from seamless steel tubing. Care is 
exercised to have them fairly straight and enough 
smaller than the drill so that no finishing is required 
in order that the shank may clear the hole. After 
drilling with the oil drills, the axles are hognosed out 
with the drill B, Fig. 3. A simple fixture with bushing 


rABLE I. COMPONENT PARTS, OPERATIONS AND MATERIA! 
FOR 75 MM., 1916, MODEL LIMBER 


Name of Piece Operations Material Required 

Top-plate rear filler 3 Flange steel, {x1 4x5} in 

Top plate 7 Flange steel, x24x92) in 

lop-plate front filler 4 Flange steel, x1 }}x5} in 

Front plate 7 Flange ste« ex 5x55in 

Door-frame angle 3 Angle steel, {x}x}x71 4 i 

Door-frame bar 3 Forged steel, ¢x{x48/ 1 

Door-frame assembly 3 One door-frame angle, | door-f e bar, 

1utogenous weld 


Door 6 Flange steel, Ax 13x51 in 
Front diaphragm 14 Flange steel, 4*14x50! in 
Bottom plates, left and right 9 Flange steel, yx14x23in 
Rear diaphragm 18 Flange steel, 3yx14x50) in 
Middle diaphragm 15 Flange steel x 14x50? in 
Foot rest 13 Flange ste« Sx20x52i 
Middle transom, right and left 7 Flange steel, {x8 x14] in 
Front transom, right and left 6 Flange steel, [x8x14%, 
Rear transom, right andJeft 6 Flange steel, {x8}x14} in 


Rear transom (inner), right and 








left 7 Flange steel ix8x 14%) in 
Hole reinfores 5 Flange ste« xiix2in 
Middle rail, upper half, lower and 

upper 13 Flange steel, #)x30x60in 
Middle rail, lower half, lower and 

upper 14 Flange steel, #:x30x60 in 
Side rail, right and left 9 Flange steel, fx 10x45 in 
Diaphragm reinforce 4 Angle steel, [x }}x1}x3} in 
Axle bracket 12 Carbon-steel casting 
Bolt, {x3x }} in 2 Cold lled st 1 ». hex.) 
Rear tie-rod, front end 4 Forged steel | 17in 
Rear tie-rod, rear end 5 For steel, 'xix3 
Rear tie-rod assembly 4 
Pins 2 Drillrod, 0 492x2i 
Front tie-rod 4 Forged ste in. round 333 in 
Pins 2 Drill rod, 0. 492x2in 
Pins 2 Drillrod, 0. 492x2i 
Nameplate | Bronze ting 
Foot-rest plate 6 Flang: c2ixSit 
sucket-holder transor 7 Flanges x5 x15 gyin 
Handle rivet washer 3 Flange st xixt¥ 
Rivet washer 2 Fla steel, 1 Axl 
Rivet washer 2 Flang teel, 1 Axl i 
Bucket holder (and assembly) 8 Flar steel, x 19x52) ji 
Door handle 2 For l l round by 10 
Door-handle assembly 2 Aut em ld 
Door-handle base 3 Fo Ll ste jxtx4.2i 
Pole clamp 8 Car steel stir 
Dowel pin 1 Col led steel, } i 
Wash r | Forged ‘ 1 in ind | " 
Bolt, x4), in 2 Cold-r isteel, 1) hex 7 
Pintle 14 Forged steel, 2) x5x8ir 
Pintle latch, right and left halves 4 Forged steel, }x3x9} i 
Pintle-latch assembly 14 Autogenous weld two halves and machine 
Pin 2 Drill rod, 0. 984x3in 
Pintle bearing 1! Bronze isting 
Pintle-bearing guide 16 Forged steel, 44x4}x5} in 

solt 4 Forged steel, 1] in. round by 7} in 
Bolt 2 Cold-rolled steel, 1} in. round by 5] in 
Spring-rod pin 3 Forged steel, lin. round by 3 
Pintle-bearing bolt 1 Cold-rol istec hi I 
Sleeve 2 Forged Ihin.r ! 
Spring rod 9 Forged steel, I} x1}x9}i 
Pintle-bearing spring 7 Chrome-vanadi i by 28 
Pole-support spring 7 Chrome-vana s in. fr by 96 

ir 

Pintle nut 4 Forged steel, 2) in.r i | 
Spring-rod nut 4 Forged steel, 3) in. | 
Frunnion bolt 6 Forged steel, |} in. round by | 
i-in. handle oiler 
Lo k plate 3 Flange steel ~xIx22 in 
Guide bolt 5 Forged steel, lin. round by 5 % i 
ix} fillister-head screw 2 Cold-rolled steel, } in. round by }} in 


pring steel, #x 1x3} in 
orged steel, x2}xi} in 


Pintle-latch spring S 
I 
Forged steel, }x 3x15} in 
I 
I 


Wing-nut pin reinforce 5 
Double-tree strap ) 
Door hinge (male half) 8 
Door hinge (female half) 8 


orged steel, {x Ix34 in 
orged steel, }x!}x3) in 
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Name of Piece ( 


Door-hinge pin 

Lantern bottom bracket 
Lantern bracket body 
Hatchet-blade bracket body 
Hatchet-handle rest 
Hatchet-handle fastener 
Pole-prop support 
Pole-prop pocket 
Ax-handle support 
Pick-head fastener 
Pick-handle fastener 
Pick, mattock point guard 
Ax-head fastenet 


Pi guard, chisel end 
Wing nut 
Wing-nut pin washer 


Wing-nut pi 
Lock-bar ends, right and left 








Lock-bar handlk 
Lock-bar 

Lo bar bearing, right and left 
Vr 

Pr 

Prop-chain button 

Pr yp-chain button 1 et 
Lim prop | 
Prop-cl istenit 

Pr Pp ha na il 
Prop-cha I 

Prop bra 

Neck h nat pila 
P pin bushir 

B I 

P i r 2 poles) 
P lv ass ly 

Ly tree body 

D ree assembly 
Sep tor fo j 

Re pi I 
Dou tree ho ind lef 
Nipy 

Ny 

Nip I it 

Rout st ws 
Pol 

Pole 

Pole-pin reinforee 

1) t bolt 

N vol stop 

Ne yoke counter stop 


Neck-yoke counter-st 
Neck-yoke counter-st 
Pole plug 


Hand rail 


SD tT at me 


serves to guide the hognose tool; otherwise, it would 


be necessary to bore 
to start the tool. 


Reference to Fig. 4 


of the hognosed hole. 


795 
)perations Material Required 
| Cold-rolled steel, } in. round by 3 
6 Flange steel, 9x8 x15) in 
7 Fiange steel, gyx8x19 4 in 
> Flange steel, gx18x7} in 
2 Flange steel, ’gx2¥_xj in 
> Flange steel, #yx2x5} in 
6 Flange steel, gyx4x5in 
> Flange steel, y)x5x6y% in 
> Flange steel, }x2}x3} in 
5 Flange steel, ¥yxI}xtl} in 
> Flange steel, §x1x9in 
7 Flange |, [x3] x6in 
4 Flange st x3}ex8 Hin 
4 Flar s l v3x3¥ 
> Bronze casting 
1 ¢ i-rolled steel i n 
> Br ze casting ai ss 
2 Forged steel, }x14x7} 
3 Forged steel, 2} i ur 2 
6b 
6 | ist ixtix2i 
3 Bronz i g 
4 Fo 1? I d by 2) i 
| Forged bh our nd | ii 
| Forg If in. round t 1h ir 
1 Se less-s ibe, 12 in. insid " 
I}i itside diamete 24 
> Flange steel, xIx7} i 
4 Forged steel x2}x3 
3 St chain 4 x1}x38} in 
4 Forged steel, } in. round by 3 ir 
6 Flange: ix2x6 94 in 
I Stee tul 1} in. inside diameter 
yutside diameter by 4 
2 Extra-heavy steel pipe, 4 iv 


SBUVNSSwWwNI 2g —-NOONn 
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56060 


a spot in each piece in order 


shows a radius at the bottom 
This is secured by the use of 






























by 12 in 


Flange steel, [x21}x123 in 
Flange steel, {x94x40} in 
Seamless steel tube, 0.406x0.75x 14 in 
l «9 8ox12.17in 
lixtléx4iin 
x2}x3 








orged steel, 14 in. round by 6 in _ 
rged steel, }x14x3.2 in 

Iusic wire, 0.0808x12 in 

| steel, 0.305x3 in 


I 
I 
I 
Forged steel, 1) in 
I 
I 
\ 











tube 0.745 
sutside diameter 
I ged st Ixlix4 
I ged st Sxijx2% in 
Forg 8 1? in. round by 8 
pi 
Forged 
Music v 0.048 3x12) in 
Half-hard brass rod, 14x24 in 
Half ird s less tube I 
diamete its] i 
Half-hard | x 
Inclue 
| . 3 nd by 18} 
Br y 
For ! 2 1d by 2in 
Forged el, 4 i 5; 
Spring ste¢ ~x0. 4x11 
Bronze casting 
Bronze r 
Forged stee x\x2 ir 
Music wire, 0.048x24 
( i-roll 0.375x2! iy 
‘ 
Musi ‘ 0.036x!1 I 
Half-} r 1 
| - ar ' 
Bronz i 
B , 
B 
I g x3 /¢x6} 
} g x4'ix33 
For lin. 2 
Flang x4)x331 
Flange ste« ex dj x6} 
Forged stee xixt}i 
Spri steel I 2 
Cold-rolled s ind | l 
I teel 1} 2} 2} n 
For 1 steel, | d by 4} i 
Flar ates xt? in 
For 1 steel, } in. round by 71 in 
~ s steel tubing 
Forged steel xix2.6 in 
I 1 st x 3x4 in 
Fl x54x32 in 
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The operator forces the cutting 
tools out by turning the nut VD. After this operation, 
the three spots A, Fig. 1, are turned true with the 
hognosed hole and serve to locate and hold the axle for 
the final operations after closing in at the forge. The 
pieces are next forged, or closed in at both ends until 
Gages are used to 


the tool C, Fig. 3. 


they assume the shape B, Fig. 1. 





TABLE II AXLE MACHINING OPERATIONS 
pera 1 
| Center and turn fer drilling and | 
2 Drill and hognose 
3 Turn spots on center and end I | 
4 Finish radius in hognosed hol i st lentifieation number 
> Forge and bend et for t ng ax ix \ 
6 Lay out for cutting ends to kk 
7 Saw off ends a 
K tr at 
9 d : 
10 t “ 11,3741 rf | r } va 
11 ‘ 
12 4117 
13 | t ixle bra 
14 i x x \ 
15 wi 
1¢ eg., 30 l lots 
17 f 
18 keys 
9 | : ur If pl l t st i up to 
phy lt } x 


get the shape of the inside. After forging, they are 
measured for length with a gage and the ends cut off. 
The resulting piece of scrap is stenciled to correspond 
with the axle from which it was removed, and is heat- 





























FIG. 6. MILLING THE ARMS 


treated and given a physical test. If this test piece 
fails, the axle is given another heat-treatment. 

After this 
taken to the lathe department and the ends centered 
for turning. The bushing A, Fig. 5, which fits the 
tailstock quill and is the same diameter as the turned 
spots on the axle, is used to set and locate the steady- 
rest for this last operation. The body of the axle is 
now turned, and stenciled T to indicate the top side 
of the axle. This the bend of the 
axle arms and is used for locating the keys. The keys 
are next milled, as shown at DD, Fig. 1, to receive the 
It will be noticed that these keys are an 
integral part of the axle, and not in,” as the 
general practice in ordinary machine work. In mulling 
these keys a cutter is used wide enough to clear the 
turning tool used in the next operation. The portion 
of the axle next to the keys is turned with the use of 


forging operation the pieces are again 


obtained from 


is 


axle bracket. 
a is 


set 
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a backing-off attachment on the lathe, and the rest of 
the turned portion brought down to size. 

They are next placed in the fixture shown in Fig. 5. 
Locating from the key B and the spots already turned, 
the arms are finish turned and bored on axis A, Fig. 4. 
The arms are finished to a taper gage in this operation 
and are then milled to take the wheel fastenings, with 
the double cutter head shown in Fig. 6. Fig. 7 is a 





























FIG. 7. GEARING OF THE MILLING HEAD 


view of the back of this fixture with the case removed 
to show the arrangement of gearing used to drive the 
cutters. The part of the fixture that holds the axle arm 
is bored to fit the taper of the arm and is clamped by 
eccentric rings operated by handles on the opposite side 
from that shown in the illustration. The other opera- 
tions on the route sheet do not require description. 

To those not familiar with this line of work, it may 
seem that a great deal of unnecessary care is expended 


iy, 2) 2% 
133 Diam b 
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MOGNOSING OPERATION 








BODY-TURNING OPERATION 


FIG. 8 MACHINING DETAILS 


in getting out these parts, but it must be borne in 
mind that they will be called upon to stand the most 
severe usage and that they must be as light as possible. 
These requirements account for the care taken and for 
the shape of the bore. 

To be 


continued. 


Report of New Munition Contracts 


The Imperial Munitions Board at Ottawa recently an- 
nounced that no more orders for the larger sizes of 
shells would be given out in Canada. A number of 
plants engaged in the manufacture of 8-in. and 9.2-in. 
shells were consequently closed down. It now an- 
nounced that large orders will be placed for 6-in. shells. 
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The Executive as a Tool Designer vs. 
The Professional Tool Designer 


By DONALD BAKER 





The author of this very interesting article arques 
in favor of the practical professional tool de- 
signer, who makes a specialty of this class of 
work, and is against the idea of an executive 
assuming active direction of such work. 





ND how often do we see a busy executive 

acting, or trying to act the double role 
of executive and tool designer? He 
may have some natural ability along 
this line, or he may not, but in either 
case it may be presumed that it is 
either through a natural desire to ex- 
press himself, and to see his ideas carried out, 
or through a mistaken idea of saving the 
a more expensive man as head of the drafting depart- 
ment. Whatever the idea, it is costly and expensive. 

In a number of instances that have come to the atten- 
tion of the writer the drafting force has been made up 
of little more than school boys; one of whom, given 
the name of chief, may or may not be a little more 
intelligent than the others, but who has not the practical 
experience necessary to distinguish between efficient 
and inefficient practice. 

The result is that the executive gets an idea into 
his head; gives it to the chief in the form of a sketch, 
or possibly only verbally, the chief turns it over to 
one of his men to work up; and the design is made, 
usually with little or no criticism, as it is considered 
to be an order from the boss. After the drawings are 
in shape the executive is called upon to look them over. 
Possibly at a glance everything appears to be satisfac- 
tory, and as he has not had the time nor the oppor- 
tunity that the professional designer would have had 
to study out the proposition and an absolutely worth- 
less, or at the best a very inefficient design is often- 
times approved and goes through, and after hundreds 
of dollars have been spent, is scrapped. Sometimes this 
is done without even having a tryout, as by the time 
it has reached this stage, someone, probably the me- 
chanic who was called upon to install it, has pointed 
out what, to a skilled man, is an obvious defect. 

In the foregoing lies the crux of the whole situation. 
The executive, although he may be or has been a very 
good mechanic, is altogether too busy a man to devote 





cost of 


his time to the minute detail required for the proper 
design of tools. His mind is occupied by many other 
matters of an altogether different the 
results mentioned are no more than might be expected. 

And not only this, but in cases where the drafting 
force consists of men the actual the 
drawings will far exceed the cost of those made where 


nature, and so 


several cost of 
the drawing room is watched over and directed by a 
competent tool designer. The extra cost, if saved would 
more than pay for such a man, both through a reduc- 
tion in the force needed to handle the work, and the 
added speed in getting out properly supervised and 
checked drawings. 

While I could give from actual experience hundreds 
of illustrations out the foregoing, the few 
following are tvvical instances: 


to bear 


N A ceriain operation in which a million pieces 
the while 


proper the 


designer, 
which 


were involved executive 
knowing the 
piece should have been located for the first operation, de- 
cided, that because he could not design a chuck which 
would hold from that particular point that it was an im- 
possibility, and so had a chuck made to hold from a point 
that made the operation uncertain, and a great many of 
the pieces did not clean up on the following operations. 
Another trouble was that on the following operations, it 
was necessary to use chucks which required that the 
pieces be screwed on and off by hand, thus making a very 


place from 





slow operation of the job. 

A professional tool designer called in later saw the 
solution at once and designed a chuck, which would 
hold the pieces properly for the first operation, from 
which they could. be carried along on the following oper- 
ations by expansion chucks, cutting the chucking time 
more than half. However, in order to use this chuck if 
practically meant the scrapping or changing of all tools 
on the following operations, a matter running into thou- 
sands of dollars. Had this been attended to in the first 
place, the saving in handling time alone would have been 
enough to pay a competent tool designer’s salary for 
several years, to say nothing of the saving in parts 
that are now thrown into the scrap pile because they 
will not finish up. 

Another case: 
special automatic machines 
These machines were fitted up with the 


A company purchased two expensive 
for producing a certain 


small part. 
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necessary fixtures by the manufacturers and were sup- 
posed to be the most up-to-date machines on the n arket 
for the work. They were delivered and given a trial 
but were found to be both slow and inaccurate, it being 
necessary to hold the work to very close limits. The 
defects were readily apparent to the designer who was 
called in later, and both machines were replaced by a 
little machine designed and built in the factory tool- 
room at a cost of less than two hundred dollars, thereby 
scrapping upward of five thousand dollars worth of 
a class of machine that would be almost impossible to 
dispose of for much more than its scrap value. The 
new machine produced better than 99 per cent. perfect 
parts, and one operator was done away with. 


IGHT in this same shop, ten semi-automatic ma- 
chines that had been designed for special work 
and which had cost upward of twenty thousand 

dollars had never exceeded a production of five hundred 





parts per day per machine. These were replaced 
by making changes which converted three of them 
into simple hand-operated machines and raised pro- 


duction to two thousand parts per day per machine. 


The balance of the machines in this case were not 
an entire loss, as they also were converted into 
machines for another operation which had previous- 


ly been done on a type of machine which was too 
weak and inc:ficient for the job. I may add that the 
only parts of the machines that were used were the 
frame and legs, new spindles, cross slides, etc., being 
added, making them into what was nothing more than 
powerful hand screw machines which would have been 
the logical thing to have purchased in the first place 
and would have cost much 

In another instance an entire layout of tools worked 
his 


less. 


up between a non-practical chief draftsman and 
superintendent, and which were intended to produce 
five hundred thousand each of the five major parts of 
a time fuse, were found so little adapted to the work 
for which they were intended that when a practical 
man was placed in charge of the designing depart- 


ment, almost the entire small-tool equipment was 
scrapped, entailing a loss somewhere around fifty thou- 
sand dollars, as most of the tools that had been 


originally intended for the work had either been made 
or were in the process of construction in outside shops. 
All, or nearly all, of this loss might have been avoided 
had an experienced man been put in charge of the 
designing department in the first place and the super- 
intendent devoted his to his proper sphere of 
duties in the organizing and managing of the plant. 


time 


HOUGH the salary paid a competent man amount- 
: ed to as much as ten thousand dollars, for the six 

or eight months that it might have taken him to 
get the tools out, he would have been a very cheap invest- 
ment under these circumstances. As a matter of fact, the 
loss in money spent for tools that were scrapped was 
actually the smaller item involved, for these tools not 
only held up production, but caused the scrapping of 
thousands of dollars worth of material, which had been 
The labor that was spent 
It would be 
the real 


made into defective parts. 
on this material was 
very hard to 
which originated in the drafting room. 


also a dead loss. 


give an actual figure of loss 
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As circumstances like these, sometimes smaller and 
sometimes larger, have so often come up in my ex- 
perience it seems to me that it should be called to the 
attention of the men higher up, the men who in the 
end are held responsible for the success or failure of 
an organization. Even let it be made common knowl- 
edge of the layman, the man who holds stock in the 
company and fills a seat on the board of directors. 
With this knowledge they will not be so apt to quibble 
over the salaries paid to their drafting force, nor will 
they be so apt to look upon them as non-producers as 
at present. On the contrary they will learn that upon 
their designers hinges their whole production system, 
and welkoiled hinges, while they do not proclaim them- 
selves in the loud voice of their rusty brothers, produce 


the goods just the same. 


Spring Chuck for Second-Operations 
By RAYMOND GRANT 

chuck for holding tapped 

work for the second operation. I have used this chuck 

for several years on many jobs. Once the chuck is 

made, any new job up to its capacity may be handled 


The illustration shows a 


by making an arbor and collar to suit it. 

The chuck bore should be made as large as the ma- 
will allow. This will usually be about ,4, to | 
in. smaller than the back, or bore of the 
regular chucks on machines from j- to 1}-in. capacity. 
This is made 45 deg., 
is bored to the same 
of the arbor fits the 


chine 
clearance, 


There is a shoulder, as at A. 
front end of the chuck 
The collar on the back 


and the 
angle. 
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SPRING SECOND-OPERATION WORK 


CHUCK 


15-deg. face inside the chuck, while the slip collar fits 
the outside, and the other end of the arbor is threaded 
to suit the work. The screw pin B is a loose fit in a 
slot in the chuck and serves to keep the arbor from 
being pushed back out of reach when the chuck is open. 

In use, the chuck (with the arbor and collar in place) 
is closed as with any chuck, and a piece of work is 
screwed onto the arbor until it seats against the collar. 
When the operation is completed and the chuck is re- 
leased, it will be found that the work is loose and can 
be unscrewed by reversing the spindk. 

It is well when hardening one of these chucks to open 
it up rather more than the ordinary chuck, for the 
more spring there is to it radially the more axial move- 
ment the arbor will have. 

It would seem that such an arrangement would give 
trouble by slipping inside the nosepiece when unscrew- 
ing work, but I have never known this to happen; and 
the pin B prevents the arbor from turning in the chuck. 
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British Workshops and the War 





Extracts from the Report of the Rt. Hon. Christopher Addison, of the British Ministry of Mu 
different countries. Forgings and castings must be 
; Bra . = supplied here and there, brass rod and stampings, an 
The author gives an official résumé of the ac- en 2 prope ping 
infinity of machining operations must be done, along 


complishments of English workshops in connec- 
tion with war activities has recently been issued 
by T. Fisher Unwin, Ltd., of London. It is 
based upon the speech delivered by Mr. Addison 
in the House of Commons on June 28,1917. Ex- 
tracts from this report, which wiil be of interest 
to those in the metalworking 
trade, are herewith reproduced. 


machinery and 





HE great new national factories for shell and 
fuse production have come into their full bearing 
during the past year, and we have been able also 

to reap the fruits of the work of the Boards of Manage- 

ment which were established throughout the country in 
accordance with the scheme of organization designed 
in the early days of the Ministry. These boards direct 
the operations of local coéperative groups as well 
of a number of factories which are described as na- 
tional shell factories, and they superintend the execu- 


as 


tion of an infinite number of local contracts. They are 
responsible in fact for about a quarter of our total 
shell output, and we are indebted to them for many 
valuable suggestions resulting in improvements and 


economies in the manufacture of different munitions. 

The variety of the productions of gun-ammunition 
supply is only paralleled by the volume and improving 
quality of their output. The great national projectile 
factories for the production of the heavier natures of 
shell have been in full operation during this year and 
produced in March exactly one-third of the total out- 
put of these heavy natures of shells. 

Some impression can be obtained of the diverse pro- 
cesses for which this department is responsible by 
considering for a moment the manufacture of a single 
round of ammunition. Apart from the more obvious 


constituents, it is necessary to obtain and work up 
emery stone, cryolite, calcium carbide, magnesite, wol- 
fram ore, acetone, carborundum, nickel, bauxite, ni- 


trates, oil, cotton, antimony and many other items from 


with the superintendence of equipments, the ordering 
of the machinery, the manufacture, distribution 
supply and use of hundreds of gages, the assembling of 
ingredients from different works in appropriate centers, 
the calculation of the raw material, the arrangements 
for transport, and so forth, making up such a multitud 
of operations per week that they collective] 

manufacturing and other problems of the greatest mag 
organization, production and di- 


and 


present 


nitude, as regards 
rection. 

It all runs so smoothly now, the supplies and processes 
of one department operating with those of another, that 
the country is scarcely aware that it is going on. It is 
a result which could only have secured by the 
hearty codperation of carefully picked staffs at head 
quarters, of engineers, manufacturers, inspectors, trans 
in the different dist 
and patriotic and 


been 


officers and others ricts, as- 
sisted the will 
devotion of business men and workpeople from one 
of the country to the other. Recently we reached such a 
state of production that we have been able to divert 
certain of our national factories, in whole or in part, to 
sections of the munitions program. 


pe rt 


by good continued 


end 


assisting other 
STRUGGLE AND VICTORY 


attainment. We 
quantities 


These results have not been easy of 
have had to get ammunition in enormous 
working with a new explosive mixture, training gage- 
makers and other operatives, building factories 
making machinery all at the time. I 
how when first one difficulty cropped up and then an 
even the sanguine temper of the Prime Minist« 
wear. There 


and 


same remember 


other, 
sometimes showed signs of were endles 
difficulties over obtaining an efficient detonator, difficu 
ties over gages and, above all, over the different typ 
of fuses, with a perpetual struggle against “duds” 
the hand “prematures” on the other. It 
seemed sometimes as though we fought our way through 


one difficulty only in order to discover another. It was 


on 


one and 
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like a man climbing a mountain, conquering with joy 
and expectation the peak in front of him, only to find 
another and a more difficult one before him. Sut our 
work has not and our soldiers on the 
ridges of Vimy and Messines can now see the plain 


been fruitless, 
beyond. 

Many of our filling factories, like the shell factories, 
are worked by voluntary Boards of Management, and, 
in this way, we are able to make full use of the services 
of many able men in each district. And here I would 
like to refer to the ingenuity and boldness of resource 
shown by Lord Chetwynd in the management of his 
It is to him that our army in the 
of 
national 


great filling factory. 
field proportion earlier 
of heavy ammunition. The filling 
employing about 100,000 persons, now fill about 85 pe 
The cost of filling has 


owed a great its supplies 


factories, 


cent. of the shell ammunition. 
been reduced by 40 per cent. 
as compared with a year ago. 
As the work has grown, it has 
necessarily cast an increasing 


burden upon the Inspection 
Department. In July, 1915, 
the staff of the department 


[t 


now consists in this country 


consisted of 8761 persons. 


of nearly 40,000, with an ad- 
ditional staff the United 
States of America of more 
8000. We have sought 
women in every 
In March, 1916, 
they composed 28 per cent. of 
the staff; they now compose 
61 per 
000, and 
on almost all operations except 


in 


than 
to 
possible way. 


employ 


cent., 
they 


numbering 29,- 
are employed 


those in which special techni- 


cal experience or _ physical 
strength is required. The 
work of inspection, I am 
afraid, is often very tedious 
and monotonous. When we 
remember that there are no 


fewer than 183,000,000 sepa7- 


Scene in a 


ate gaging operations for 
every million rounds of 18-pounder shell—which is no 
great quantity nowadays—we get some glimpse of its 


monotony. 

Inspection is necessarily very closely associated with 
design. This, too, has undergone substantial develop- 
ment. 
prolonged experiments and tedious trials have come 


During the last 12 months, many of the former 


to fruition, and the perfection of our present ammuni- 
tion is due to the increased expertness and careful col- 
laboration of the staffs of the Design, Inspection, Sup- 
ply and Filling Departments, as well as to the growing 
expert experience of those concerned with manufacture. 
During the battle of the Somme, we were constantly re- 
ceiving reports both from our own side and through 
prisoners that we were still firing a considerable num- 
not a high proportion, 
which failed 
The increase in 
happily 


ber of rounds of ammunition 
of course, but still many in the aggregate 
to explode, or which burst prematurely. 
the of the has 


ammunition supply 


quantity 








WOMEN WORKERS IN A 


! 
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coincided with the improvement in its quality, and we 
have lately received enthusiastic reports from Sir Doug- 
las Haig on the accuracy and on the fine detonating 
quality of the ammunition supplied, whether used for 
wire cutting, barrage or for any other purpose. About 
a year ago the premature bursts of shells were at least 
10 times as frequent as they have been during the recent 
offensive, and the damage accordingly to our guns from 
this cause has become almost negligible. 

The Gun Supply Department during the past year 
has had thrown upon it one of the most difficult tasks 
assigned to the Ministry. The plant required is so 
large and so extensive and, in some respects, the degree 
of skill required is so high that the factors limiting out- 
put are specially difficult to overcome. It is well known, 
also, that guns of British manufacture are to be found 
both the Russian and the Italian fronts. De- 


on on 





BRITISH SHELL 


England co 


FACTORY 


P' 


ell-fi ne fa vering acres 


mands for guns for anti-aircraft purposes and for the 
arming of merchant ships have placed a particularly 
upon for producing long- 
range for use in the field. With the increase in 
the number of guns in the field, also the work involved 


heavy strain our capacity 


guns 


in making good wear and tear and in providing for re- 
palrs nas grown in proportion. 

Our output of machine guns and rifles has been fully 
The 


Ca- 


equal to the demands made upon us for these arms. 
at Enfield has tenfold, and 
for the production of machine guns weekly is 


output increased our 
pacity 
more than 20 times greater than it was two years ago. 
Some months ago, also, our output of small-arms am- 
munition became so abundant that we ceased to require 
any assistance whatever from outside this country. 
Let me 
Woolwich, to which we are indebted for almost all kinds 


here pay a tribute to our great arsenal at 
of munitions and for the performance cf work of the 


most highly specialized and skilled kind, including the 
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preparation of drawings, specifications and the working 
out of the details of the new types in which such great 
advances have been made during the past year. In 
August, 1914, the staff consisted of 10,866 persons; now 
it amounts to 73,571. The number of women employed 
in 1914 was 125; now it is close on 25,000. Many new 
shops have had to be built and equipped, and 31 canteens 
have been provided to assist in the provisioning of the 
workers, many of whem have to come from considerable 
distances, although we have undertaken extensive hous- 
ing work in the neighborhood. 


THE GREAT PROVIDER 


The Machine-Tool Department, under Mr. Herbert 
and his Advisory Committee, is the servant of all and 
makes special demands on skilled labor. Every variety 
of machine, from the smallest tool or lathe to the might- 
iest crane, is provided by this department. In order 
somewhat to relieve the pressure upon it, we recently 
established a machine-tool clearing house under the su- 
perintendence of Sir J. Stevenson and Captain Kelly, 
by which we investigate and examine idle and insuffi- 
ciently used machinery and try to divert it to a better 
During the past seven months this branch has 
22,027 applications and succeeded in re- 
leasing 42,638 machines. roughly valued at £3,129,000. 

Agricultural-implement supply became one of our 
duties in the late autumn, and Mr. Edge, who is in 
charge, has the assistance of a small committee of agri- 
cultural-implement makers who responded to our re- 
quest for assistance with the same readiness that has 
always been accorded whenever we have asked business 
men to come to our help. Most of the large agricultural- 
implement makers had previously become considerabl2 
suppliers of munitions, and extensive rearrangements of 
work have been rendered necessary in order to meet 
the large program put forward by the Food Produc- 
tion Department. 


use. 
investigated 


SCRAP COLLECTING AND SALVAGE 

Priority is one method of effecting economy in the 
use of metals. Further help has been given by the 
institution of a system of scrap collecting and dis- 
tribution. This is now getting into working order 
throughout the country, and it should lead to an exten- 
sive cleaning up of the masses of scrap of all kinds 
which may still be seen in some places and in various 
munition works. 

With a view also to rendering further assistance in 
this direction, we have established an extensive Salvage 
Department which works in codperation with the 
armies at the front for the salvage, reshipping to this 
country, reforming and reissue of a large number of 
parts of munitions. We are now able to reform hun- 
dreds of thousands of 18-pounder cartridge cases. When 
it is remembered that the price of a new case is about 
7s., that it can be reformed four times and that we are 
reforming cases at the cost of 4d. a case, the import- 
ance of this branch of work is obvious. 

As another contribution toward the saving of metals, 
an expert committee, working in conjunction with the 
Designs Department, is now charged with the duty of 
making recommendation for economizing the use of 
the more expensive metals. Largely through the efforts 
of this committee we are securing a reduction in the 
amount of copper used in copper bands, amounting to 
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a saving of many thousands of tons of copper in a year; 
and less expensive metals are now being brought into 
use as constituents of various fuses and other shell 
components. 

Many useful suggestions in the direction of economy 
and for the utilization of cheaper materials have been 
received from the Munitions 
There is still a steady stream of suggestions, and more 
than 6000 have been reported on since the beginning of 
the present year. Many valuable contributions 


been made over a wide field, varying from improvements 


Inventions Department. 


have 


in scientific instruments and modifications in defensive 
and offensive apparatus to economies in the use and 
treatment of fuel. 
been made to employees of firms for useful suggestions. 


In 65 cases special rewards have 


WOMEN’S WORK AND MOBILE LABOR 


If we have regard to the upheaval it has involved 
in industrial claim, I think, that 
the widespread employment of women in munition work 
has been attended with singularly little difficulty. From 
60 per cent. to 80 per cent. of the machine work on 


methods, we may 


shells, fuses and trench warfare supplies is now per- 
formed by women. have trained in 
plane manufacture, in gun work and in almost every 
other branch of manufacture. It would have been quite 
impossible to meet the demands by any of the avail- 
able mobile labor without training others and bringing 
into operation a large body of labor previously inex- 
perienced. This necessity has cast a large burden upon 
the training section of the Ministry, which has oper- 
ated to supplement the training which goes on in the 
More than 60 technical schools and colleges in 
We have trained 
There are 


They been air- 


works. 
Great Britain are used in this work. 
more than 32,000 workers in these places. 
also five special industrial factories engaged in train- 
ing. Nearly 8000 people trained in specially difficult 
processes have been placed in employment this year, and 
have contributed 1450 trained mechanics to the 
Royal Flying Corps. 

Three other sections of the Ministry have 
constant operation to supplement that which is done 
either by dilution or training. There are 38,000 skilled 
workpeople employed away from their homes as war- 
munitions volunteers, and I cannot pay high a 
tribute to the loyal manner in which they have observed 
their undertakings and been willing to move as the 
urgency of one part of the munition program may have 
There are also 


we 


been in 


too 


acquired priority over that of another. 
over 40,000 soldiers who have been released from the 
colors and have similarly placed themselves at the dis- 
posal of the Ministry. In addition, more than 30,000 
army reserve munitions workers have been placed on 
work cf construction in the steel trade and elsewhere 


as needed. 


From Jack to Bill—Dodging the Draft 


Deer Bill—Ever sense I dissided not to inlist Ive 
bin wurryin sum for feer of thair draftin ov me but 
now Ive gut it fiksd so I do bleev Ime safe. I thort 


shure Ide hav to bee rejisterd but you no my bruther 
well hes thurtyfore so he aint rejisterd none and beside 
hes in the navey. Well Bill his naim is |. L. and furst- 
off I thort as no one hear noes mutch abowt me and 
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frunt naim 
but then I 


thayll no less in Misshergun Ile chainj my 
like whut his frunt Bill 
sawr how mutch the I on his sifficit looks like 
a J so I maiks it look stans for Jack 
awl OK. and now I aint afrade of beein drafteded for 
I aint evn rejisterd Bill. And Ime mitey glad I dident 
inlist for Ive hurd tawk that thair aint to be no pen- 
shuns afftur this wawr like aftur the uthers and wy 
shood I go to Frans and bee shot ded if I cant have 
no penshun to liv on afterwoods, and how wood I feal 
ovr in Frans bein shot at with soyaux and 
Poilus and awl them things and no penshun acomin? 

I think my bruther must be apreshated in the navey 
and as Joena sed to the whail you cant keep a good 
maid a kine of offsur. Hes 
just whut he has to doo but 

You no wen we sawr that 


+ 


to Nate naim is 
burth 


moar so and it 


Obus and 


man down, for hes bin 
asistent water tendur I dono 
Ile tel you Bill whut I think. 
and watur porin out of a paip 


sill I think one of 


big steemer in N.York 


in the side part of her well hes 











the men to tel em to start that agoing wen they fines 
. - The EER UY! Lf | 
i \ 
Ex 1 | 
be FZ (iN 
\ . ¢\ | 
Ly, ~ : y 
wie r YA) 
M | 
YS u)) " 
P< NAY q 
>, } 
mes 











= 
o 7 - i ro Se rr 2 
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thare isent but only scarse enuf water to flote the ship. 
Pritty and | must pul 
down a good sallery but proberly not no sutch as Ile 
git in that shop in Misshergun ware they awl gits 5$ 


risponserbul job that gess he 


dolers a day. 

It seams to me one of the wurst feechers of this wawr 
is the exchainjin of priznurs. It mite wurk awl rite in 
sum caisis but how wood you feal if you was a priznur 
and thay exchainjd you for sum man wat proberly yure 
like 


Its just 


as wel as wat she does 


the 


not one 


the 


wife she mitent 
vou Bill. 
hardist on the wimmin 

Well Bill I gut a tiperiter gurl to rite to Misshergun 
a posishn thare and she dun 


like paypur wawr is 


Says 


that Ime reddy to acsept 
it to the Qeens taist 
the 
does it Jack? 


+ 


and I shoed it to 
and he says your mid] naim begins with L 


I shood think A 


for 50 sents 
bos 


wood be moar aproprit 


and he laffed but I doant see no joak in that. You no 
L. is my new midl naim Bill 
From yure frend 
JACK 
PS—Bill I toled the bos Id hav to leev soon and he 
says keap rite on til you gits sent for you may be 


a long taim on the watin list does he think Ime going 
to wurk in a resterrent. But he says weel be glad to 
let you go without yure wurkin no notis so I gess hes 
sory to hav a good mecannik leev and tryin to be acomo- 


datin 
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Folding Rack for Blueprints 
By ROBERT M. JONES 


In shops making a standard line of work, blueprints 

need to be taken to the machine, but must be 

readily A convenient 

of keeping them is in a folio, bound at the top and 

hung on the wall out of the way, offering little space 
& 


do not 


accessible for reference. method 
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fate, Sos ties’ 
V4 , 
y i 
/ 
7 
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FIG RACK EXTENDED 


for dust and dirt to collect. However, as it is handier 
to have the prints in a horizontal position when in use, 
the stand 

It consists of two braces hinged to two pieces fast- 
ened to the wall. A tie-bar is loosely bolted to the braces 
far enough from the wali to provide the necessary room 


illustrated was made. 





to allow prints to be folded back on the braces. The 
top of the folio, which has a stiff board back, is hinged 
to the tie-bar. 

To extend the folio board, it is lifted to a horizontal 
position and moved to the right until the supporting 
To close, the folio is moved 
to the left until the braces come under the tie-bar; 
then it is allowed to fall. This makes a simple, in- 
expensive stand easily put in position (it may be worked 
not in use, it is out of 


braces come underneath it. 


with one hand); and when 


the way against the wall. 
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4 Railroad 


in Nevada ~ 


By Frank A. Stanley 





Wheel Shop 


-— 














Operations including the boring and turning of 


wheels and the fitting up of axles for locomo- 
tives and cars are operations always worth 
looking into when one visits a railway repair 


shop. This is quite as true of the wheel depart- 
ment of the Southern Pacific division shops at 
Sparks, Nev., as of other important plants of 
similar character. 





HE railroad shops at Sparks overhaul and take 

care of both standard-gage and narrow-gage 

rolling stock, and the accompanying illustrations 

illustrate material of both kinds passing through the 

wheel shop. A number of the work-handling methods 
are of interest. 

One item of interest is the boring of steel wheels 


in this department. It is customary here in boring 
such wheels to feed the tool at a rate of |. in. per 
revolution of work and to take a cut | in. deep. The 


per min. The material 
is Mushet self-hardening 


cutting speed is about 37 ft. 
used for the boring cutters 
steel. 

Across the room from the wheel borers is the axle- 
turning equipment, the lathe being fitted with a jib 
hoist, motor drive, etc. The most interesting feature 
connected with this operation is the finishing tool, 
Fig. 1, which instead of being a cutting appliance sizes 
the journal and gives it a perfectly smooth true sur- 


face by means of a burnishing roll carried in the 
fork at the front end of the toolholder. The roller is 
about 3 in. in diameter by l-in. face, and its work 


is to ro!l down and burnish about ,, in. of material 
on the over-all diameter in bringing the journal to size 
and to smooth finish. 

The turning operation preceding the application of 
the roll is conducted at a peripheral velocity of work 
of 33 ft. per min. The rough-turning cut is taken at 
a depth in cut of 2 in. and a feed of ,', in. per revolu- 
tion. The finish-turning cut is 4 in. deep, the feed 
the same as for the rough cut. Then the burnisher 
is applied for the removal of the final 


’¢ in, to size 
the journal. 








The burnishing tool leaves the journal with a per- 
fectly highly The 
be finished is thoroughly oiled before applying the 
roller, the work is rotated at about 48 ft. 
min. The feed of the roller is approximately in 
per revolution of work. 

It may be of interest at this point to consider briefly 
the 


true, polished surface. surface to 


and pe. 


some dimensions and weights of common types of 


car axles handled at this plant. Referring first to 
standard-gage work, the three common classes of axles 
are for 30-ton, 40-ton and 50-ton cars, the lightest of 


the three being used for freight-cars and tenders both, 





BURNISHING TOOL AX Licks 


USED FOR FINISHING 


FIG. 1 


the intermediate for both ears and freight 
and the heaviest for both classes of cars and for 

The axle for 30-ton equipment has 4! x 8-in 
journals, and its nominal weight in 


the rough is 504 
lb., though according to the specifications the weight 
range from 494 to 


514 lb. The finished 
weighs 463 Ib., 


so that approximately 40 ib. of 
is removed on an average in the machining process. 


passenger 
cars, 
tenders. 


may axle 


metal 
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in. and weighs 


in the rough 


The 40-ton axle has journals 5x9 
finished 657 Ib. The nominal weight 
670 lb., the minimum and maximum figures for allow- 
able weights in the rough being 658 and 682 lb. re- 
The 50-ton car axle has journal dimensions 


for its wheels 


1S 


spectively. 


of 54x10 in. and when turned ready 
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an additional portion to include the flange and thus 
cover the entire face of the work. The latter tool 
is shown removed from its holder and resting in up- 
right position on the cross-slide of the left-hand lathe 
carriage. The templet for gaging the flange and tread 
may be seen just to the left of the large forming tool. 








weighs 775 lb. This axle has a range 
in weight in the rough from 788 to 
820 lb., and the mean of this of 
course 804 Ib., that practically 
the same amount of metal is removed 


1S 


SO 


in finishing it as in the case of the 
30-ton, or light, The allow- 
ance in pressures used in pressing 
the fits for such work is 10 tons for 
each inch of diameter, so that for the 
axles specified the total pressure in 


axle. 


mounting the wheels is approxi- 
mately 50, 60 and 75 tons. The 
method of driving and _ turning 
wheels is shown by Fig. 2, where 
flange and tread are represented as 
undergoing the forming cuts that 
bring them to the templet by which 


the profile is gaged. In roughing 
down these steel wheels preparatory 
to the application of the forming 
tool, the work is driven at a circum- 
ferential speed of about 13 ft. per 
min., and the tool under a cut 
rate of ,', in. revolution. 
and flange with the forming tools the peripheral speed 
is cut down to about 9 ft. per min. Approximately ,\. 
in. of stock is left by the turning tool for the finishing 


in. deep is fed at the 


per In finishing the tread 





, 
‘ 





FORMING 


THE WHEEL TREAD WITH FORM TOOL AND TEMPLET 
This tvpe of forming tool is used for various classes 
of wheel work, including drivers, steel-tired and steel 
truck wheels and so on. It is 1} in. thick and 3 in. deep 
from cutting edge to back, where it rests against a locat- 
ing ledge on the toolholder. The toolholder itself is 2 x 3 
in. or even larger in section, 
and the tool proper is 
to it by a pair of j-in. 
the holes for which are plainly 
visible in the illustration. 
The surface the 
curved, formed outline of the 
cutting edge of the tool 
enough higher than the re- 
mainder of the top surface to 
permit the tool to be sharp- 
ened readily by grinding 
across the narrow ledge with- 
out the entire top face having 
to be ground off under the 
wheel. Narrow-gage axles are 
of course much lighter than 
those equip- 
ment; fact 
taken consideration in 
handling them and_ while 
correspondingly reduced 
permitted 





secured 


screws, 


area along 


is 


for standard 


and is 


while this 
into 





al- 


lowances are in 





FIG. 3 


Both 
from 


forming tools. 
up 


the 


tools 


of 
forming 


the 
and 


under action 
turning tools 
Mushet steel. 

The forming tools are in two shapes: One, with a 
plain beveled edge to conform to the slightly conical 
or angular tread face of the wheel; the other, with 


process 


are made 





MACHINE FOR TESTING THE TRUTH OF NARROW-GAGE AXLES 


making wheel and axle 

fits, there 
somewhat greater tendency for the narrow-gage axles 
to sprung in the wheel-mounting process. This 
condition has led to the construction of a testing ma- 
chine for such axles, and the machine, located imme- 


diately outside the wheel shop, is shown in the illustra- 


up 


nevertheless is a 


be 


> 


tion, Fig. 3. 
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suitable 
angle plates mounted on a base that receives a short 
section of narrow-gage tracks up which the wheels and 
axle are rolled for placing between centers to test for 
running truth. At the middle of the apparatus—that is, 
midway between the centers—is an air cylinder with 


It consists of a pair of centers carried by 


MACHINIST 
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the historic “cant hook.” A similarly useful appliance 


of the same general character is shown in Fig. 4, 

adapted to the handling of wheels and axles about the 
railroad-shop yard. While time-honored in origin and 
almost universally used about such places, it deserve 
to be better known in other establishments where wor! 
of somewhat the same nature 








Mkt ete oe 
ie 


handled more or less fre- 
quently. The that fits 
under the axle journal is just 
high to the 


wheel flange clear of the rail, 


is 
step 
enough carry 


and mounted wheels are thus 





over tracks and 
from point to point 
difficulty and without the ne- 
cessity of the workmen wait 


moved about 
without 


ing for a crane to be avail- 
able for the handling of each 
and every pair of wheels that 
require moving a short 
unfamiliar 


may 
distance. People 


with the details of repair and 


— 
Vr : 
~ replacement of rolling stock 
have little conception of the 
Ez enormous number of car 
me| Wheels that are worn out in 
*&- service on our various rail- 
Powe way systems. To one ac- 
‘~~ quainted with the plants pro- 
Seems! ducing new material in the 
Me! line of wheels, axles, boxes, 


etc., there is something strik- 
ing in the mere figures show- 
ing the output of 
of this character 
required; but after all, to the 


new parts 


which are 














whose observations 


FIG. 4. THE “CANT HOOK” OF THE CAR-SHOP YARDS layman 
along this line are made in 
upright plunger that carries a fork at the top adapted the main from a car window, there is something far 
to hold and lift the axle when air is admitted to the more impressive in the occasional! scrap heap that comes 


evlinder. At the top of the piston stroke the axle is 
opposite the centers, and the latter are then run for- 
ward to hold the axle while the air piston is depressed 
and cleared from contact with the work to permit the 
latter to be rotated upon its centers to test its truth. 
After the test, the axle and wheels are lowered from the 
centers and rolled out of the machine on the sloping 
track. 

Mechanics familiar with the equipment of 
camps know the usefulness and diversity of purpose of” 


lumber 


to his attention, the graveyard of worn-out and used-up 
material. 

The tailpiece illustration of this article is a charac 
teristic view that be 
seen at the rear of the wheel shop of many a railroad 


conveys some idea of what may 


repair plant. Here in this group are something like 
17,000 worn-out 
4000 tons of metal all told, destined probably for the 
most part to return eventually to the foundry and to 
reappear in some form or other for future service. 


and discarded wheels, possibly some 
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ROG 


NEW MUNITION SHOP of the 
/finneapolis, 


ORK was started July 

25, on the new muni- 

tion shop of the Minneapolis 
Steel and Machinery Co., but 
before much could be done 
on the building it was nec- 
a | to place about 1500 
yd. of dirt filling on the site. 
Twenty -eight days from 
the start of work, placing of 
the machinery was begun, 
the floors were in, the walls 
up and roof on. Forty days 
from the start, this building 
was practically completed. 
The creosote-block paving 
was laid, and the steel sash 
were all in and glazed. There 
were left only the painting 


 . 


; - = ~ Pd 
August 7 Brich Adayers on theob, Mat erials Arriving, 
foundations ard floors inFlace are rot visible - 


Lhe Walls were  enaine August [4 
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SN 
MINNEAPOLIS STEEL & MACHINERY CO 


Minnesota 


and top layers of the compo- 
sition roofing. Some of the 
windows of the clerestory 
show as missing in the pic- 
ture, but they are really left 
out to provide a runway for 
the roofers and could be set 
in place in a few minutes 
The building, 132 x 432 ft., 
has concrete foundations, 
brick walls, steel window 
sash, steel columns and gir- 
ders with wooden roof joists 
and sheeting, covered with 
built-up felt and asphaltum 
roofing, About half the floor 
is 6-in. concrete, and the 
other half is creosoted-block 
paving on concrete base. 
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Shell Tools and Fixtures 


By M. H. POTTER 
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Designing and 


By W. G. ¢ 





The author takes up the subject of notching teeth 
and suggests an experiment to prove its, value in 
certain branches of broach practice. 





OME particularly interesting questions in the de- 

signing and use of broaches were raised by Charles 

L. Eaton on page 1019, Vol. 46. Much that he 
said was in line with my experience, but some of his 
statements are so distinctly opposed to my knowledge of 
broaches and broaching that they cannot be accepted 
unless they are qualified. 

The following notes are written not with a desire 
to criticize, but to emphasize and also to qualify some 
of Mr. Eaton’s statements. He says, for instance, that 
“nicking the teeth of a broach is a makeshift.” This 
is not so. Nicking the teeth of broaches of any type 
where the width of cut over 
design. In the past the lack of a sufficient number of 
notches has been the primary cause of poor work. 

This applies more particularly to the first and second 
broach, of large square broaches; also to round broaches 
of all sizes. Notching as an alternative to the pro- 
vision of more chip space is not to be recommended, 
but there have been many cases in my experience where 
notching has made broaches work better, in spite of the 
fact, that these broaches had ample chip room. In such 
case it is not so much chip room as shape of chip 
thrown off. 

Anyone who questions the advisability of notching 
should try the following experiment: Make a 1} in. 
diameter round broach having 36 teeth of }-in. pitch, 
and a root diameter of 1 in. This will give a depth 
for the chips of about | in. Grind the pull end of the 
broach, and first tooth to enter a 1,',-in. drilled hole and 
leave the last six teeth parallel and 13-in. diameter. 
The remainder of the teeth—30—will each increase 
about 0.002 in. in diameter, that is, the chip will be 
0.001 thick. 

Without notching this broach pull it through several 
pieces of tough steel—drilled out to 1,%, in. and 3 in. 
through—and note the result. Follow this test by 
notching the broach teeth with 


in. is good broach 


is 











ten notches, each 3} 
in. wide and in. deep, placing the notches on alter- 
nate teeth so that they are covered by the preceeding 
tooth. Leave the last five teeth unnotched. When 
notching is complete try the broach through pieces of 
work similar to those first used and note, first the 
shape of the chips, and second the finish of the hole 
as compared with those produced by the unnotched 
broach. 

Whoever tries this experiment will never have any 
further doubts about the advisability of notching 
round broaches. What is true of round broaches is true 
in a measure of all broaches where the chip is unduly 
wide. 

Mr. Eaton states that “the of the tooth, 
whether curved or flat, has no appreciable effect on the 
power required to pull a broach.”” I do not know what 
data Mr. Eaton has to support this statement, but my 


contour 
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Using Broaches 


*ROOCOCK 


opinion is opposed to such a conclusion, although I have 
no actual record of pressures to support my opinion. 
My reason for thinking that a curved surface, say to 
the teeth of a spline broach, will absorb less power than 
if such a broach was made with flat tops to the teeth, 
is based primarily on a fact that is well-known to all 
lathe men who have had experience with parting tools. 
If a parting tool is ground with a square end it always 
exhibits a decided tendency to “hog in,” whereas, if the 
cutting end is rounded it will work without any such 
tendency at the same speed and with coarser feeds than 
it would in the square condition. 

Now the “hogging in” is caused by a higher pres- 
sure which tends to make the tool dip. Higher cutting 
mean that the machine is absorbing more 
power. With a broach we have different conditions be- 
cause the extra pressure would not make the tooth “hog 


pressures 


in” as it would be balanced by a similar excess of pres- 
sure on the opposite side of the broach. But, un- 
doubtedly, for a given condition of loading and ma- 
terial the broach with flat top teeth would absorb more 
power than would a similar broach; the teeth of which 
were ground to a radius. 

Mr. Eaton evidently realized this when he mentioned 
the failure shown by his Fig. 2. It is undoubtedly a 
disadvantage to the broach user and designer not to be 
able to record the pressure required to pull broaches 
through. Makers of broaching machines would do well 
to cater for this by embodying a pressure-recording 
device in the pulling head of the machine. This being 
done the tool designer would be able to note with ac- 
curacy the difference, if any, in the pressure required 
to pull a broach for any change in the shape of the 
teeth that theory had led him to believe as being desir- 
able. By a combination of theory and practical observa- 
tion the designer gets results. If the practical ob- 
servation is based on some exact knowledge gathered 
from the use of measuring instruments, then the de- 
signer is absolutely sure of his data. Hence the need 
for some reliable means of verifying, by actual measure- 
ment, the power required to pull the broaches. I have 
designed a fixture for this purpose, but unfortunately 
have not yet had the opportunity of making it, however, 
I know the value that would from an exact 
knowledge of the power required under any given set of 
circumstances. 

Observation leads me to believe that a curved tooth 
takes less power to pull than a flat one—other conditions 
being the same—and if Mr. Eaton has any data to con- 
firm or refute this he will be conferring a favor on 
broach users if he will give it to them through these 
columns. 


accrue 


THE STEEL USED 
On the question of material for broaches Mr. Eaton 
is strongly in favor of “high carbon steel properly hard- 
That’s just it; “properly hardened” puts it 
over on us every time. In the main he seems to favor 
the steels of high carbon content because: “The high 
temperature necessary to harden low carbon steel rend- 


ened.” 


ers the broach more liable to distortion.’ 
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Is this borne out in practice? Taking low carbon 
steel as meaning 8 to 9 point carbon and high carbon 
as being 11 to 12 point carbon, then the hardening 
temperatures would not vary more than say 200 deg. 
F., that is, between 1550-1600 deg. and 1350-1400 deg. 
according to brand of steel. Will this difference in tem- 
perature cause much, if any difference, in distortion 
under proper hardening conditions? I think not. Dis- 
tortion in hardening is a factor that is influenced more 
by method than by temperature in the case of broaches 
and Mr. Eaton evidently realizes this when he says: 
“IT would no more permit the hardening of a broach 
by an ordinary tool hardener than I would entrust the 
repair of a high-priced watch to the village blacksmith.” 
In making this statement—without qualifying it—Mr. 
Eaton is doing an injustice to both the village black- 
smith and the tool hardener. The very best watch- 
maker that I ever knew was a village blacksmith and 
he was a good smith. A tool hardener should be able 
to harden any tool and a broach is a tool, nothing more. 
The fault often lays not with the tool hardener, who 
does his best, but with his employer, who will not pro- 
vide the necessary equipment. If an expert is called 
in, he would refuse to harden broaches with a muffle 
two sizes too small and with inadequate accommodation 
for either measuring the temperature or handling the 
On the other hand the tool hardener is 
make so much 


cooling liquid. 
told to harden them and not 
trifles. 


fuss over 


EMERGENCY WORK 


Should the emergency arise a good surgeon would re- 
move a limb with only a pocket knife and a wood saw, 
but he would be more certain of his results if he had 
his proper kit of tools, each of which was designed to 
perform a function. It is not necessary to go outside 
your factory to find the expert, and given the proper 
appliances the average tool hardener will find no more 
difficulty in hardening broaches than in hardening 
long reamers or any of the other difficult jobs that a 
real tool hardener has to tackle. Of course many tool 
smiths are not tool hardeners, and never will be, be- 
cause in trying to mystify others as to the. importance 
of a job-they understand little of, they: mystify them- 
selves. “Giving the devil his due’ we must acknowl- 
edge that the real tool hardener will have no difficulty 
in hardening broaches if he has the equipment. He, the 
real tool hardener, may not be registered on the firm’s 
books as an expert; he may even answer to the name 
“Bill,” but more often than not he can harden some. 
We are too prone these days to go outside and look for 
the expert. Personally, I am a bit suspicious of the 
self-styled experts; they talk too much and do too little. 
Why not let Bill harden the broaches and give him the 
necessary tools to do them with. 

I side with Mr. Eaton when he says: “It is impos- 
sible to rely on the location of a broach hole within 
certain limits, so for close work the stock is left to 
finish from the broach hole.’”” When, however, he makes 
the contradictory statement that “A well-made broach 
will not drift much” then I think such a statement 
should be qualified or it will mislead. 

Broaches that are symmetric, that is, those whose cut- 
ting edges are balanced, do not exhibit much tendency 
to drift out of line when they are sharp. But if one 
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side happens to get dull then some drifting is certain 
All broaches are not in balance and on ordnance work 
in particular one often meets two holes that have a 
decided tendency to drift over when they are broached. 
One of these is practically a hexagon hole with one 
of the flats missing. The idea for using this form is 
to make it impossible to put the gear wheel or what- 
ever the piece may be on in any but the correct rela- 
tion to some other part. Broaches for such holes 
show a decided tendency to drift over to the curved side. 
Another form that drifts badly, more than any other in 
my experience, are broaches for D-shaped holes, that is 
holes to fit a shaft having one flat on it. A little thought 
will show that the reason for this drifting is due to the 
fact that the circular part of the broach usually has 
teeth that are sharp, while the teeth on the flat por- 
tion have no relief. The drift is, in such cases, usually 
over toward the round part of the hole, but if, on the 
other hand, the broach teeth are relieved all over, that 
is made to cut on the flat as well as on the round por- 
tion, the drift is toward the flat owing to the smaller 
surface in contact. Broaches for D-shaped holes are 
about the hardest proposition that I have struck from 
the viewpoint of drifting out of line and such work 
should always be finished from the hole. Further, in 
the preparatory operation on such work plenty of stock 
should be left on the outside diameter or it may not 
This is especially true 
bronze. 


clean up in the final turning. 
when the work to be 
The best results I have had with D-holes were obtained 
by using three broaches. The first and second broaches 
had teeth on the diameter and a plain flat without 
teeth, while the third and finishing broach had a plain 
diameter but cutting teeth on the flat portion. This 
system worked well and gave good results when properly 


broached is brass or 


arranged. 

The principal thing is first to find out how much the 
first two broaches drift before grinding the flat of the 
final broach. Having found out by actual experiment 
how much such broaches drift over on the average, 
grind sufficient off the first two broaches on the flat to 
allow for this. Then grind the teeth on the flat side of 
the final broach taper so that it will clean up what 
would otherwise be an irregularly shaped flat side. The 
result from these will be a nice clean hole all over, but 
it will not be on the original axis of the work, hence 
the necessity for leaving enough stock on the outside 
diameter of the work to turn it from the broached 


hole. 
USING A NUMBER OF BROACHES 


The last sentence in Mr. Eaton’s article is full of 
“horse sense” and should be read:and re-read by all who 
want to succeed with broaches. He says, “It is better to 
operate twice or even three times on a piece and have 
the product satisfactory than to suffer the humiliating 
expense and delay that usually follow an attempt to 
remove all the stock in one operation.” Why is this 
excellent advice necessary? I believe there are two 
factors that largely bias the inexperienced into the 
error of overlading their broaches. The first is a some- 
what natural desire to do the work in as short a time 
as possible. Only personal experience will cure this and 
an occasional fall-down will soon correct the tendency 


to overload. On the other hand it is not sound policy 
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to always play for safety and where many broaches are 
made it is well to run the risk of falling down occa- 
sionally to assure oneself that. the loading is as much as 
the broaches will stand. If such experiments are tried 
on a full set of broaches they should be closely watched 
over the first 1000 holes and should be so designed 
that should they show signs of being overworked then 
an intermediate broach can be put in to save the set. 
This should be made when the set is made, and there 
would be no serious stoppage in case of having to re- 
Probably the best way of testing the 
Suppose 


arrange the set. 
loading for a set of broaches is as follows: 
a normal set of broaches used for pulling out a splined 
hole consisted of four broaches and suppose still fur- 
ther that the designer desired to try whether three 
broaches would do the work. Then, if we make a new 
number one broach to take out one-third of the stock 
we can use this with the normal set in place of the 
original number one broach. This would mean that the 
number two broach would only do part of the work for 
which it was designed. If the experimental broach 
gets through a batch of say 2000 pieces then two other 
broaches can be made and put in to use with it, thus 
forming a three-broach set. On the other hand should 
it show signs of falling down, then we still have our 
original number one broach and our overloaded ex- 
perimental broach can then be ground down to form a 
spare number one for a four-broach set, our normal set. 
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The second factor that tends toward the overloading 
of broaches by the inexperienced is due to the fact that 
a good deal of misleading data have been given in the 
past about broaching. Fancy times have been claimed 
for some of the work advertised and the inexperienced 
have attempted to live up to such times by overload- 
ing the broaches. 

The point that a broach designer must study is what 
loading the broaches will stand in the material being 
Never mind what the broach salesman says he 
You cannot analyze the material he operated 


used. 
has done. 
on and you did not hold the watch when it was done, 
consequently do not be foolishly optimistic or afraid of 
falling down. In broach design, as in other things, it 
is well to learn to walk before you run. 


Special Continuous Painting Machine 
By J. P. 


and (CGeneral Mar 
Machine Co., Cleve 


BROPHY 
age! Cleveland \utomatk 


land, Ohi 


Vice President 


The illustrations show a machine built especially for 
painting machine castings in our shop. It has a large 
turntable, into which are set three small tables on which 
the castings are placed during the spraying process. 

The machine is driven by a 2-hp. motor, which is not 
visible. The operations of the turntable are controlled 
by the two foot pedals A and B, Fig. 2. Also, in the 

















FIG. 1. PAINTING MACHINE IN USE 

In this way there is no risk of a stoppage in produc- 
tion through falling down, and yet one can try experi- 
ments if in doubt. The moral of this is to design 
your sets of broaches to do what you know they can do. 
Afterward if you are in doubt as to whether they could 
do more try an experimental broach with a load to suit. 











MACHINE 


FIG. 2. SOME DETAILS OF THE 
large hood covering the machine is a ventilating fan 
driven by the same motor, which draws away the vapor 
caused by the paint. Painting is done by means of a 
compressed-air spraying device, and the nozzle is s 
constructed that either a spray of paint or an air blast 


only may be applied to the work 


0 
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There are two separate movements in this machine. 
The main large turntable C may be revolved, carrying 
three smaller turntables, as D, which in this 
would rotate on their own axes and revolve with a plane- 
tary motion around the axis of the main turntable. In 
this way every side of the castings upon the small turn- 
tables is presented to the man who operates the spray 
Another movement is to revolve the small turn- 
In this man- 


case 


nozzle. 
tables with the large turntable stationary. 
ner the operator can bring directly in front of him the 
castings that rest upon the small turntables, 
stop the large turntable and then revolve the small turn- 
table, which will allow him to reach every part of the 
casting in front of him and be sure that it is thoroughly 


one of 


painted inside and out. 

In operating this machine, three men are required 
one to handie the spray nozzle and to operate the pedals 
of the machine, bringing the work to any position re- 
quired, one man to handle the unpainted castings to the 
machine, and a third to handle the painted castings from 
the machine to the floor. This operation is so rapid 
that three men can handle with ease as many castings 
as 12 men painting with a brush on the bench could 
possibly take care of, and the paint distribution is ideal. 

Referring to Fig. 1, it requires only a matter of a 
few seconds to cover the group of castings shown in 
the illustration directly in front of the spray nozzle, 
while to paint these with a brush by hand would re- 
quire 15 or 20 min. of a man’s time. 

The speed at which this machine can be operated de- 
pends entirely on how fast it is possible for the men to 
place castings upon the machine and remove them. Hun- 
dreds of variously shaped pieces are finished daily. The 
foreman of our painting department suggested the ma- 
chine, and it certainiy is a wonderful time saver. 

If you, Mr. Reader, should at any time in the future 
visit our place of business, we would be pleased to show 


you this machine in operation. 


International Aircraft Standards 

The following list gives the key numbers for bulletins 
dealing w.th the standard specifications adopted by 
the International Aircraft Standards Board, Washing- 
ton, D. C., for the guidance of bidders or manufactur- 
ers in these lines: 

1G1—General specifications for the testing and inspection 
of metallic materials, 1Al—Methods of chemical analysis, 
2S1—Chemical compositions of steels, 2N1—Ingot aluminum, 
2N2—Ingot copper, 2N3—Spelter, 3S1—Carbon steel for 
case-hardening, 3S2—Medium carbon steel bars and billets, 
3S3-—Alloy steel bars and billets, 100,000 lb. per sq.in. ten- 
sile strength, 3S4—Alloy steel bars and billets, 125,000 lb. 
per sq.in. tensile strength, 3S5—-Alloy steei bars and billets, 
150,000 lb. per sq.in. tensile strength, 3S6—Alloy steel bars 
and billets, 175,000 lb. per sq.in. tensile strength, 3S7— 
Alloy steel bars and billets, 200,000 lb. per sq.in. tensile 
strength, 3S8—Alloy steel bars and billets, 225,000 Ib. per 
sq.in. tensile strength, 3S9—Alloy steel bars and billets for 
case-hardening, 170,000 lb. per sq.in. tensile strength, 3S10— 
Alloy steel bars and billets for case-hardening, 190,000 Ib. 
per sq.in. tensile strength, 3S11—Tolerance on steel bars, 
3812—High-strength steel wire, 3S13—19 nonflexible steel- 
wire cable, 3S14—7 x 7 nonflexible steel-wire cable, 3815 
-7 x 19 extra-flexible steel-wire cable, 3816—Wire for 
acetylene welding, 38S17—Wire for electric welding, 3N1— 
Gunmetal castings, 3N2—Manganese bronze castings, 3N3— 
Phosphor bronze castings, 3N4—Naval brass or equivalent 





alloy bars, 3N5—Naval brass or equivalent alloy sheet, 
3N6—Sheet brass, 3N7—Brass tubes, 3N8—Sheet copper, 





Babbitt metal, 3N11— 


3N9—Phosphor bronze strip, 3N10- 
aluminum, 4P1— 


Aluminum alloy castings, 3N12—Sheet 
Turnbuckles, 4P2—Ferrules and thimbles. 


MACHINIST Vol. 47, No. 19 


A “Gas and Flame” Service Regiment 
for Foreign Service 


The commanding officer of the 30th Engineers 
has requested us to help in mobolizing the personnel of 
a “Gas and Flame” Service Regiment. This regiment 
is being recruited now from men volunteering for the 
service, and will be ready to go “over there” by Thanks- 
giving. Enlistment offers opportunity to skilled men to 
be used and recognized as men skilled in their trade, and 
should appeal to men who have previously felt that they 
were most needed at home, because of their special 
training and experience. The regiment will be required 
in the field of operation to supervise the American of- 
fensive in “Gas and Flame” service and will be called 
upon to instruct men all along the front in this most 
important work. Consequently it will be in the thick of 
the greatest activities. 

The 30th is the pioneer regiment in the “Gas and 
Flame” service and men who enlist now will be leaders 
in the spring offensive. The organization will require 
a large proportion of men able to assume responsibility, 
and to act upon their own initiative and individual judg- 
ment. There will be opportunities to advance to the 
higher non-commissioned and commissioned grades. It 
offers a real chance for red-blooded Americans to get in 
where their efforts will give definite results. In addi- 
tion to needing any men who are looking for just this 
opportunity to help put across this important service, 
specialists are needed in a number of different lines 
of work as follows: 

Chemists, analytical, research and manufacturing; 
chemical workers; powdermen; men experienced in gas 
manufacture; machinists; automobile repair men; men 
able to operate and repair gas or steam engines; pipe 
fitters ; electricians ; designers; interpreters; carpenters; 
blacksmiths; plumbers; boilermakers and chauffeurs. 
Men with long experience in their trade are especially 
desired to fill the master engineer grades. Loyal Amer- 
ican citizens between 18 and 40 years of age, who have 
not actually been called by a local board in the draft, are 
eligible for enlistment. 

Col. A. A. Fries, Engineers, N. A., is to be the com- 
manding officer. He is a regular officer of the Corps of 
Engineers with many years experience in military and 
civil engineering. Maj. E. J. Atkisson, Corps of Engi- 
neers, is organizing the first battalion at Camp Ameri- 
can University, D. C. He is a graduate of West Point 
and of Cornell University. 

Candidates may enlist at the nearest recruiting sta- 
tion or U. S. District Engineering Office, stating fully 
and clearly their qualifications and that they wish to be 
enlisted in the 30th Regiment of Engineers, “Gas 
and Flame.” All men must first enlist as privates, the 
rate of pay being $33 per month and expenses. Men 
with the necessary experience may be assigned to spe- 
cial duties and given non-commissioned rank at rates 
of pay ranging from $40.20 to $96 per month and ex- 
penses. The latter include, for both privates and non- 
commissioned officers, food, clothing, medical attendance 
and transportation. Those who enlist will be eligible 
immediately for promotion, according to their ability 
and as openings occur. Men who enlist now will have 
excellent opportunities for promotion as the service 
expands. 
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Government Specifications for Testing 
and Inspecting Metallic Materials 


Adopted by the International Aircraft Standards Board, 
Washington, D. C 


General—1. These specifications will form part of all 
individual specifications for metallic materials. 

Material—2a. An analysis of each lot of material 
and of each heat of steel furnished to this specifica- 
tion shall be made by the manufacturer. The chemical 
composition thus determined shall be reported to the 
purchaser and the Government inspector, and shall con- 
form to the requirements of the specification. 

b. In the case of submission of lots of material 
of which the heat or identification marks are lacking 
or doubtful the manufacturer will be required to furnish 
analyses of a sufficient number of the articles submitted 
to satisfy the inspector of the uniformity of the lot. 

c. An analysis may be made by the purchaser or 
Government inspector from a tube, sheet, bar, test 
bar or casting representing each lot of material sub- 
mitted, and the chemical analysis thus determined shall 
conform to the requirements specified. If the analysis 
of any one article does not conform to the requirements 
specified, analyses of two additional articles of the same 
lot shall be made, unless otherwise noted, each of which 
shall conform to the requirements specified. 

d. The methods for chemical analysis shall be those 
of the I. A. S. B. 

e. The weight of sample taken for analysis shall be 
not less than 120 grams, and the sample shall be clean, 
free from rust, oxide, and extraneous matter, and is 
to be taken with a slow-speed tool. 

f. Drillings for analysis of bars, billets, other 
regular shapes shall be taken parallel to the axis at 
any point midway between the center and surface. 

g. Drillings for analysis may be taken from broken 
tension or bend test specimens when physical require- 
ments are specified. 

h. Wire, tubing, sheets, and rods less than 1} in. 
(31.75 mm.) in thickness, shall be sampled through or 
across the entire section. 

i. In case of suspected segregation (steel), a sample 
may be taken from a point on the axis and analyzed; 
the percentage of no element may exceed at this point 
by more than 15 ner cent. that specified. 

j. In order to obtain evidence of possible unsoundness 
and piping, sample bars of steel may be nicked and 
broken for examination of fracture. 

k. Drillings or cuttings for the analysis of irregularly 
shaped pieces (steel), for which no physical require- 
ments are specified, shall be taken from both the thickest 
and the thinnest sections. Surface drillings shall be 
discarded. 

Manufacture—3a. The materials shall 
tured according to the best current practice. 

b. Steel shall be manufactured or at least finished 
by the openhearth, electric-furnace, or crucible process 
unless otherwise noted. 

c. A sufficient discard shall be made from each ingot 
to secure freedom from piping and undue segregation. 

d. The billets from which bars or forgings are made 
are to be rough turned or chipped to remove all surface 
defects which might produce seams in the finished bar 
or forging. No undercutting in chipping allowed. 


or 


be manufac- 








813 


MACHINIST 


Heat Treatment—e. The manufacturer shall state 
the heat treatment recommended to give the physical 
properties specified for all steels which are to be used 
in the heat-treated condition. 

Workmanship and Finish—4a. The articles must be 
finished in a workmanlike manner and must be free 
from flaws, surface and other defects to which they are 
subject. 

b. Any article may be rejected because of injurious 
defects or faults in manufacture at any time, notwith- 
standing that it has previously passed the physical and 
chemical tests; it shall be returned to the manufacturer 
at the latter’s expense. This clause shall not be taken 
to apply to materials fabricated after export. 

Physical Properties Tests—a. Physical tests 
shall be carried out on testing machines of standard 
make, which are to be kept in good working condition. 
The manufacturer must satisfy the inspector that the 
testing machines are at all times properly calibrated. 

Tensile Test—b. To determine whether a specimen 
has a yield point equal to or greater than that specified 
the procedure shall be as follows: A line shall be 
scribed on the test piece with a punch mark as center, 
and with a radius of about 2 in. (50.8 mm.) when pos- 
sible; the specified load shall then be applied, removed, 
and a second line scribed with the same radius and the 
same center; if two lines are then seen on the test piece, 
indicating that permanent elongation has occurred, it 
shall be considered that the specimen has not passed 
the yield-point test. If the manufacturer desires, the 
yield point may be determined by an approved auto- 
method. 


and 


graphic or extensometer 

c. The elastic or the proportional limit, when called 
for, shall be determined with an extensometer reading 
to at least 0.002 in. (0.05 mm). It shall be attached 
to the specimen at the gage marks and not to the 
shoulders of the specimen nor to any part of the testing 
machine. The elastic limit is defined as the greatest 
load per unit of original cross-section which does not 
The proportional limit is the 
which the 


produce a permanent set. 
load per unit of original cross-section at 
deformation ceases to be proportional to the load. 

Bend Test—d. The specimens shall be bent cold in 
the bend test. 

e. Bars will be bent around a pin of radius equal 
to the bar diameter or thickness until the 
parallel; unless otherwise noted the bar must withstand 
such bending without developing cracks or signs of 
failure. 

f. On sheets the test comprises two distinct oper- 
ations, both of which are performed by the use of a 
press, or, in the absence of this, by using a knife-edge 
and hammer. First, the strip is placed in position AB 
(Fig. 2a) on block having a V-shaped groove. The 
knife-edge is placed as shown and pressure is applied by 
means of either press or hammer until the test specimen 
assumes the shape A’B’. After this block is removed 
the bending is finished as indicated in Fig. 2b, with 
or without the interposition of a spacer. The spread 
of the ends of the test piece varies with the quality 
and thickness of the sheets. The specimens must be 
bent as indicated without breaking and after test shall 
not show hair lines, cracks, or other defects. 

Impact Test—g. Impact tests shall be carried out with 
an impact testing machine of the pendulum type. 


sides are 
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Brinell Hardness Test—h. The hardness test shall be 
made with a 10-mm. diameter ball, using a pressure of 
3000 kg. for steel and one of 500 kg. for softer metals. 
This pressure shall be applied for 30 seconds. 
Test Specimens—i. Tension, bend, and impact 
specimens shall be taken the rolled forged 
material, except that in the case of irregularly shaped 
forgings they may be taken from a full-sized prolonga- 
shall be or otherwise 


as provided in the 


test 


from or 


annealed 
individual specifi 


not 


tion opecimens 


treated, except 


cations. 
i. Tension, bend, and impact test specimens for rolled 


material which is to be annealed or otherwise treated 








before use shall be cut from properly annealed or 
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similarly treated short lengths of the full section of 
the piece and for forged material from the treated 


forgings. 

k. The axis of tension, bend, and impact test spec- 
imens for rolled bars and forgings of uniform cross- 
section over 14 in. in thickness or diameter 
and for forgings of irregular section, when practicable, 
shall be located at a point midway between the center 
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i for in detail spe 


point between the 


any 


wall when 


and surface when solid and at 


nner and outer surfaces of the bored and 
shall be parallel to the axis of the piece in the direction 
n which the metal is drawn 

|. Tension test for specimens for bars shall conform 
Fig. 1. 
the testing machine in 


to the dimensions shown in The ends shall be 


} 


- 4 forn to nt the holders of 


Vl a 
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such a way that the load shall be axial; test specimens 
representing heat-treated or brittle materials shall have 
threaded ends or ends so made as to permit of testing 
material, using a ball-and-socket chuck. 

m. Tension and bend test specimens for plates, sheets, 








and shapes shall be of the full thickness of material 
— we ] 
ke , - . 10393)» 
Fit SPECIMEN FOR IMPACT TEST 


rolled. Tensile-test specimens for sheets or plates 


shall be machined to the form and dimensions shown in 


as 


Fig. 4. Bend-test specimens for sheets shall have a 
width of 1.5 in. (38.10 mm.) and a minimum length 
of 8 in. (203.2 mm.). Test specimens shall not be 


hammered in order to straighten them, nor may they 
be 


tempered, annealed, or otherwise treated unless 


specifically noted. Impact-test specimens are to be 
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FIG. 4. TENSILE TEST PIECE FOR SHEETS OR PLATES 


rectangular in section and shall be notched on one side. 
They are to have the form shown in the sketch, Fig. 3. 

Selection of Test Specimens—6. A sufficient number 
of test specimens will be selected by the inspector from 
each lot of material submitted to satisfy him of the 
quality of the material. If any test specimen shows 
defective machining or develops flaws, it may be dis- 
in which the manufacturer and the 
purchaser or his representative shall agree upon the 


carded; case 
selection of another specimen in its stead. 

Marking and Identification—7a. It shall be the duty 
of to provide that manufacturing 
identification marks, such as heat numbers, shall be 
readily available at the time of inspection of the finished 
material to the inspector, and further that 
shall be grouped when possible by heat or melt numbers. 

b. It shall be the duty of the manufacturer to stamp 
forgings, or 


the manufacturer 


materials 


individual large articles such as billets, 
castings, with the heat or other identification number; 
smaller articles may similarly be bundled or grouped 
under the proper identification number or mark. 

Inspection and Rejection The inspector 
senting the purchaser shall have free entry at all times 
while work on the contract of the purchaser is being 
performed, to all parts of the manufacturers’ works 
which concern the manufacture of the material ordered. 
The manufacturer shall afford the free of 
cost, all reasonable facilities to satisfy him that the 
with these 


Sa. repre- 


inspector, 


accordance 


the place of 


is being furnished in 
specifications. Tests 
manufacture shall be made prior to shipment. 

b. The purchaser may make the tests to govern the 
acceptance or rejection of the material in his own labora 


material 


and inspection at 
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tory or elsewhere as a check upon the results obtained 
by the manufacturer. or in case the latter has not the 
equipment. Such tests, however, shall be 
made at the expense of the purchaser. 

Rejection—d. Unless otherwise specified, any rejec- 
tion based on tests made in accordance with paragraph 
8b, shall be reported within 10 working days from the 
receipt of samples. 
Samples 


necessary 


tested in accordance with 
paragraph 8b, which represents rejected material, shall 
be preserved for one month from the date of the test 
report. In case of dissatisfaction with the of 


the tests, the manufacturer may make claim for a re- 


Rehearing.—e. 


results 


hearing within that time. 

f. All material rejected by 
the letters RA. 

Salvage—9%a. The manufacturer shall hold at his fac- 
tory, subject to the decision of the salvage board, for 
the 


the inspector shall bear 


a period of not exceeding 20 days from date of 
test report, all rejected material. 

b. Material held up and accepted by the salvage board 
shall be marked and shipped as directed by said board, 
and in presence of the Government inspector, who shall 
seal the same with his official seal. 

c. The shail suffer 
price in consequence of the 
material 


manufacturer no reduction in 


submission of material to 


or acceptance of said by the salvage board 
It is clearly understood, however, that inspection and 
acceptance at the factory by a representative of the 
salvage will not 


from the responsibility of 


purchasing Government, or board, 


relieve the manufacturer 
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Special Planing Machine Work 


By M. E. HoaG 


In the special type of worm-driven machines made by 
the Moline Tool Co., the driving worms are given sup- 
This 
very accurate machining of the part shown at 


necessitates 
A, Fig. 1 
Planing has been found more satisfactory than milling, 


port and bearing their full length. 


and with suitable gages and the finishing tool B the 
work is handled accurately and rapidly. The final plan 
ing with this tool is really a scraping operation; and 


as the steel disk is removable, it can be easily ground 




















FIG. 3 THE TESTING BENCH AND FIXTURES 


to size on a cylindrical grinder. As one cutting edge 


becomes dull, it is turned to bring a new edge into 


action. 


In machining these same pieces it is necessary to plane 


the under side of the overhanging parts shown at A, 


Fig. 2. The average planer hand has probably experi 


enced some trouble on this kind of work. By milling 
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FIG. 1. PLANING OUT DRIVING-WORM SUPPORTS 

furnishing material of known properties and good work- 
manship, and if it is found on arrival at destination that 
such is not the case, the material shall be returned at 
the expense of the manufacturer and replaced with other 
material conforming to the specifications in every re- 
spect. Such replacement shall not be subject to the ac- 
tion of the salvage board. The recurrence of such a case 
shall constitute cause for cancellation of unfilled orders 


and a recommendation against placing further business. 











SIDE 


FIG PLANING THE UNDER OF 


out the bolt slots to a complete circle in the slide, the 
clapper box may be rotated to any position so as t 
clear on the return stroke just as readily as it would 
on ordinary work. 


The heads used on these machines are all made inter- 


changeable by fitting to the standard gage A, Fig. 3. 
Two dial indicators at B, 


and ground test 


together with the hardened 


spindle C, check up alignment of the 


head and spindle. The worm and worm gear shown act 
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816 
as a check on position and depth of the bearing recesses 
mentioned 
of these cast-iron testing benches is fitted with 


already 

Each 
a vise, so if it is necessary to do any fitting or filing, the 
workman does not have to move the part being tested 
more than foot or two, all of which aids in rapid and 


act rate production 


Machine Guns on Airplanes 


A. MONTE 
Heinmiller expresses some doubts 


By ROBERT 
R. ¢ 


practicability of 


On page 337, 
it the 
moving 


firing a machine gun between 
hitting them. rhe 
in the main, one of simple arithmetic. 

The propeller (as Mr 
at 1300 which is average practice, makes 21.66 
revolutions per second. At, for example, 650 shots per 
minute the consecutive shots are following each other at 


ab 
propeller blades without 
problem is, 


Heinmiller mentions) rotating 


r.p.m., 


are moving at a muzzle velocity 


intervals of sec 
of approximately 1800 ft. per sec. and are about 165 
ft. apart. 

For each two propeller turns one shot is fired. Now 
if the adjustment is such that each bullet passes ap- 
ee , a 

? \ 


[IAGRAM OF POSITIONS OF GUN AND PROPELLER 


proximately vertical position of the 
upper propeller blade, as indicated in the illustration, 
ample clearance between the bullet and the receding 


Furthermore, allowing roughly the 


15 deg. past the 


blade is provided. 
same ample clearance for the oncoming blade, there is 
a quarter of a turn left for the bullet to pass. During 
quarter of a the propeller the bullet 
As the width of the propeller, meas- 


this one turn of 


travels 20.8 ft. 
rarely exceeds 12 in., there is 


small 


ured in the axis, 


19 ft. to spare, or very chance indeed to 


some 


hit the propeller blades. 
propeller and the machine gun is 
not liberty 


in the one type of plane 


Synchronizing the 
simple problem I do feel at 
the 


am 


a relatively 


to describe systen used 


and gun | familiar with; furthermore, the scheme 


l different types of- guns, according to 
the 


required is to 


will vary with 


mechanism. However, all 
to 2 


the mechanism that determines the speed of the gun, 


the peculiarity. of recoil 


that is have a 1] gearing act on 


ind furthermore this governing device must be positive 
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and not allow the slightest slip whatever. The problem 


has been solved satisfactorily in all cases, and reports 


f actual effective continuous use at the fighting fronts 
the feasibility of 


( 
have removed all misgivings about 
the arrangement. 

The obvious disadvantage of the scheme is the diffi- 
aiming, as the gun fixed 
along the hood of and 
swings only through a very 
airplane has to be swung around to bring the gun to 
bear on the opponent and to take proper aim. On the 
now obsolete Fokker plane, the rapid-fire gun was set 
above the hood, a bit to the right, almost in front of 
the pilot. It the 
described by the propeller. A _ slanting shot 
the propeller will lengthen the time of passage for the 
bullet 
tween blades and bullets is certain and unavoidable. 


cultv of necessarily has a 


position the airplane engine 


limited angle. The whole 


could, however, fire only in circle 


toward 
until a point is reached where a collision be- 

\nother scheme of firing between the propeller blades 
consists of hindering the striking pin of the machine 
gun during the passage of the propeller blade in front 
of the barrel. The motor is connected to the gun by 
a cam regulated so as to fire the gun with a delay 
sec. As the blade of the 
propeller is not in the trajectory of the projectile, the 
When the 


presses on a very small lever, placed in the center of 


not exceeding soon as 


system is liberated. pilot wishes to fire, he 
the double handle of the directing lever, which acts by 
means of a device on the trigger of the gun. 

Recent reports from abroad seem to confirm that two 
airplane are quite 


three machine 


common; by necessity one of them has to fire between 


and even guns per 
the propeller blades in order to be handy to the observer, 
whereas the second and third guns are placed near the 
pilot and defend the rear. Mounted on a revolving base, 


this latter gun has a wide range of fire. 


Various Types of Pipe Hangers 


By A. J. COHEN 


The common U-bolt, as shown in Fig. 1, forms about 
the simplest and cheapest pipe hanger when there exists 
a suitable structure overhead for attaching it. The rod 
should be threaded for a considerable distance on each 
end for adjustment, and for pipes subject to vibration, 
such as steam, exhaust, hydraulic-pressure lines, etc., 
there should be jam nuts or other form of nut locks. 
Where the distance to the joint of support is excessive, 
or the overhead structure favors attachment at a single 
flat 
bent as 


joint, the pipe hanger in Fig. 2 is suitable. If a 
used for the should be 
shown in dotted lines. 

Fig. 3 illustrates a complete hanger with clamp suit- 
able for attachment to the lower flange of an I-beam. 
The strap in which the pipe rests is made from a 
broad flat iron or steel, varying in 
thickness from 34 in., 


to or ‘ in. 


16 


bar is crossbeam, it 


bar of wrought 
or even less for very small pipes, 
A turnbuckle with 
length. 


pipes. 
locknuts provides a for’.adjusting the 
The rod ends in the turnbuckle are upset to give the 
same strength at the rest of the thread as in the full 
the the strong 
sightly hanger suitable for nearly any location where 
not matter of first 


for large 
means 


section of rod, and whole forms a 


minimum cost is considered a im- 


portance. 
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FIGS. 1 TO 14. A NUMBER OF DIFFERENT TYPES OF PIPE HANGERS 
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A large percentage of the pipes in use at the present 
‘ime are suspended from overhead beams, and Figs. 4 
to 12 show a variety of clamps intended for this pur- 
These are mostly designed to be made of steel 
forgings. On lines subject to shocks, it 
attempt the hanger 
calculations of be 


pose. 
castings or 
is useless to determination of 
dimensions by the dead weight to 
carried. 
is of any use in this case, and about the only rule to 
be followed is the one that says, “‘When in doubt, make 


Only good judgment qualified by experience 


it stronger.” 

Fig. 10 is commonly made as shown at A. There is 
less stress upon both the pin and the clamps if made 
as shown at B. Fig. 13 represents a hanger on T-rails 


used for supporting heavy pipes in a tunnel with smaller 
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pipes hung beneath them. In Fig. 14 a pipe is sup 
ported with an adjustable hanger by grooves formed 
in a concrete beam. The strength of the groove was 
found by experiment to be far in excess of that of 
the clamps, which were designed of ample proportions 
for the service required. 

Large vertical pipes are usually supported from the 
bottom by means of a properly constructed special fit- 
ting provided with a base for resting upon a suitable 
foundation, preferably of masonry. Smaller ones may 
be suspended from above by rods connecting to a split 
placed beneath a convenient flanges. 
Sometimes a vertical line is supported about midway 
of its length by a fitting made of a bracket form and 
bolted to the wall. 


collar pair of 


Brass-Shell Drawing and Redrawing 


BY 








Some manufacturers who have occasion to do, 
or are doing, shell redrawing have no doubt ex- 
perienced difficulty with work of this nature. 
This article describes some of the main causes 
for defective work and how to avoid them. 
- HE quality of drawing material used for brass 
shells is at times the cause of defective work, 


However, from my experience, 
in this direc- 


but not always. 
I know that considerable trouble is met 
tion until the proper material for the desired product 
is obtained. When it is 
the flat stock and complete sets of the successive draws 


secured, I retain pieces of 


for future reference. 

It is an error to draw shells to their finished diam- 
eters without a sufficient amount of reduction. Anyone 
experiencing much difficulty in shell breakage should 
consider the addition of one or more reductions as the 
requires, this the result of 
causes that I will mention farther on in this article. 

The first cupping should not be very deep; in fact, 
| believe that for stock No. 14 B & 8S. gage 
and thicker, a depth equal to one-half the diameter of 
the shell is a conservative and safe proportion, as the 


case unless condition is 


from 


strength and properties of the material can easily be 
depreciated on a first cupping. While these corrections 
will assist, they will no all the 
difficulties, as there are other objectional features that 
are detrimental to the successful production of this 


by means eliminate 


class of work. 

in the blank and form 
In making a 
Sharp 
be 


First-operation dies—that is, 
should have rounded edges, as in Fig. 1. 
die of this type the radius A is very important. 
corners as at B much 
employed, which might exceed the tensile strength of 
the material, thereby causing rupture or fracture to 
the shell. A rule to use in determining this 
radius is to make it equal to from six to ten times 
the stock thickness. is desirable to 
secure an even top edge for a shell that is completed 


would cause too stress to 


good 
However, when it 


in one operation, this radius can be reduced to its 


minimum. For thin stock, this radius can be quite 


GEORGE 


F. KUHNE 


small; but when thick stock is used it can be increased 
quite a little without any danger of wrinkling, because 
heavy stock clings more readily and better to the draw- 
ing surface. 

When first-operation dies are made, the allowance 
between the punch diameter and inside diameter of the 
die should exceed twice the thickness of material. A 
rule that is satisfactory is to allow from 2.2 to 2.5 
times the material thickness. Too close an allowance 
will result in fractured shells, increased wear upon the 
die, more power and unsatisfactory production, as the 
heat generated will prevent the proper lubrication from 
taking place, and a continual pitting of the die, also 
scratched work, will result. 

When a shell of thick 
the double-acting press or a 


and 
not 


drawn 
die is 


stock is to be 


combination 


) SN 
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SHELL-DRAWING DIES 


available or practical for the desired product, a safe 
and efficient method to employ is to blank the piece 
first and cup it by means of tools, as shown in Fig. 
2; C is the drawing die, D the punch, E the bolster 
and F the stripper. 

The blank is inserted into the nest G, as provided, 
after which the stripper F is screwed down onto the 
blank, creating pressure much the when a 
double-action press is used, and perfectly satisfactory 
work is produced. 


Same as 
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No drawing die should have sharp edges at the draw- 
ing point, nor should a too abrupt angle or lead be 
made. In order to permit the metal to draw or flow 
properly, round corners, as in Fig. 3, should be em- 
ployed, although after the die has been used a length 
of time it will be noticed that the shell has become 
shorter, owing to the wearing out or undercutting of 
this edge. 

Dies should not have too long a reducing surface, 
as the work when passing through the die will become 
heated excessively, thereby preventing the lubricant 
from performing its functions properly, causing 
particles of the work to adhere to the sides of the 
die, which eventually will attract more metal as the 
work progresses. Then if the shells are not already 
breaking, scratches will appear upon them, due to this 
wrong condition. 


ANNEALING AND PICKLING 


To eliminate the annealing of brass shells prepara- 
tory to a reduction is not always advisable, as at times 
it renders the material too hard and brittle, especially 
when thin stock is used. It is hard upon the dies, and 
in redrawing shells of about ,),-in. diameter by 4 in. 
long, 0.010 in. thick, I have noticed that the product 
was rather crooked or bent when not annealed pre- 
viously. Another condition that will cause bent shells 
is having the back of a die broken out, but this of 
course does not occur when the diameter of the shell 
is large or of thick stock. 

Annealing and pickling are two very important oper- 
ations for work of this nature, and pitting of the 
die, scratched work and shell breakage are largely 
attributed to lack of sufficient precautions in this direc- 
tion. Too little annealing is just as detrimental as its 
extreme, and should the annealing be insufficient (1000 
to 1100 deg. F. is about correct), the bottom of the 
shell will very likely punch out; the die pits very 
easily, and if the stock is heavy, you will be reminded 
of this by the press doing the “mule stunt.” On the 
other hand, work that has been subjected to too great 
a temperature decreases the ductility and_ tensile 
strength of the material. When this condition prevails, 
a shell may or may not draw to its full length, although 
should no breakage occur, the smooth finish that is most 
desirable is lacking and in its place appears an uneven, 
scaled-looking product. 

Extreme care should be used 
pyrometer is not convenient, adjust the furnace until 
it shows a bright, red glow, allowing the work to remain 
therein a sufficient time to bring all pieces to a like 
color, say cherry red. 

If the temperature of the furnace is not increased, 
the work will not become overheated, although the 
shells are allowed to remain in it longer than the pre- 
determined time. Use sheet-iron pans with covers, to 
prevent oxidation of the work and incidentally lessen 
the labor of pickling, but remember that the shells 
must be free from soap or oil and must be washed 
thoroughly before the annealing. After the annealing, 
the work is of course pickled in order to remove all 
evidence of scale or oxidation, and it is to be remem- 
bered that equal caution is required as for the annealing. 

Ten parts of water to one part of sulphuric acid 
give a satisfactory solution for warm pickle; but if 


in annealing. If a 
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cold, seven parts of water to one part of sulphuric 
acid is a good combination. This, however, can be 
mixed to suit conditions. In preparing this bath, 
always put the water in first, the acid last; but if 
you are curious, do the contrary, but very carefully, 
and you will profit by the experience and know why 
the chemical action makes this precaution necessary, 
but be sure to keep the face well back from the vessel 
in which the mixing takes place. 

After all oxidation is removed, the shells should be 
immersed and washed thoroughly in hot or boiling 
water (lukewarm will not suffice). The equipment for 
this should consist of a wooden tank with provision 
for an outlet and inlet for a continual supply of clear 
water. Should this operation be improperly done and 
the work be exposed to the air, it will be noticed that 
reddish spots appear upon the surface of the shells, 
and in some instances a green sediment, or verdigris, 
which is nothing but the acid, a condition to be particu- 
The shells on top may not appear to be 
halfway 


larly avoided. 
as mentioned, but a bit more 
down or to the bottom will surely result in this finding. 

It is needless to state that the acid has quite an 
work in the condition 


investigation 


affinity for steel; and should 
mentioned be redrawn, not much progress will be made, 
as the tools will become pitted almost immediately and 
eventually be ruined. 

Then again, suppose the acid spots have not made 
This does not necessarily mean that 
Shells are improperly cleaned s 


an appearance. 
the work is clean. 
long as there is any vestige of scale or oxidation upon 
them, and it is then time either to strengthen the mix 
ture or talk to the cleaner, who perhaps was in too 
great a hurry or took a chance on the shells passing. 

The redrawing of shells that have any oxidation upon 
them is simply erroneous, impractical and profitless. 
Forgetting, however, about the wear upon the tools, 
the man in the plating or finishing department may 
wonder why he has such a job in bright dipping and 
plating them, as the case may be. It is for no other 
reason than that the scale has been ironed the 
shell. 

A good way to prevent the oxygen from acting upon 
the shells is to immerse them in a receptacle of some 
kind filled with water or a soap mixture. Attached to 
it should be a pipe for heating. If there is any acid 
upon the shells, it will soon rise to the surface in a 
curdled state, where it is very readily skimmed off. 

Redrawing dies and punches should always be kept 
in a polished condition, as much as possible, to get 
but if conditions existing such as I have 
little use. 


into 


good results; 


mentioned, it will be of very 


Time and Wage Calculator 
By Foster B. COOLEY 


The accompanying illustration shows a very useful, 
rapid and accurate device for calculating elapsed time 
and resultant wages at different rates. It consists of 
a board with a vertical slide inserted near the left-hand 
side which carries figures representing the starting time 
in jumps of 15 min. Work proceeds from 7 a.m. to 
12 m. and from 12: 30 to 5:15 p.m., making a working 


day of 9? hours. 
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At the left of the slide, on the board, is a set of 
figures which are duplicates of the ones on the slide. 
These figures represent the stopping time. The figures 
in columns on the board at the right of the slide are 
the amounts of wages in dollars and cents, at the rate 
per hour shown at the top of each column. The first 


line is for 1 hour, the second 1} hours, the third 14 
hours, etc., at the rate specified at the top of the 
columns. 


At the position of the slide shown, starting at any 
time on the slide and stopping directly opposite at 
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Lathe Design Suggestion 
By ARTHUR W. SUITER 


On page 611, A. H. Halladay speaks of the great 
advantage it would be to have lathe carriages so geared 
that one turn of the handle would move the carriage 
one inch along the lathe bed. It is indeed true that 
such an arrangement is of considerable value, not only 
in the cutting of threads to which he makes specific 
reference, but in a number of other ways well. 
Is this contributor unacquainted with the Lodge & 


as 





the left on the board, the double-headed 
arrow on the slide points to 2 hours 
the left) and to the amount of 
money (on the right). By moving the 
slide, any elapsed time can be figured 
(between times of the same day) by 
using the double-headed arrow on the 
slide. Now if the time is to be figured 
starting day and stopping the 
next, the procedure is just the oppo- 
site; that start on the board and 
stop on the slide, then read the answer 


(on 









one 


is, 








on the slide opposite the arrow at the 54 

bottom of the board marked “2nd 30. 3 
Day.” For example, starting, say at 7 45 
3:45 p.m. one day and finishing at eee 
1: 45 p.m. the next day, bring 1: 45 on 34) é 
the slide opposite 3: 45 on the board, git 74 
and read opposite the second-day arrow, Fit 87 
which is 7} hours, the actual working i 
time. If there are a number of days a4 108 
between the working times, say from Te i 
some time on a Monday to some time 31 z 
on a Thursday, figure as above and add + BOE 
two full days of 9} hours each. The 5-149 


second-day arrow, of course, does not 
point to the correct amount of money 
in the wage table; but after the time 
for instance, read 


is found, 7} hours 





opposite the figures 7:45 on the 
board scale to get the amount of 
money in wages, which at 134c. per 


hour would be $1.05. On Saturday, ina 
54-hour shop, the time generally runs 
from 7 to 12:15 p.m., making a day 





of 5} hours; so in figuring time 
from Friday to Monday, figure the 
same as from one day to the next L <. 
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and add 5! hours. If the time starts 
on Saturday and runs to Monday, 
start on the slide, stop on the board and read opposite 
For instance, from 9: 30 
hours, as 


the arrow marked “Saturday.” 
a.m., Saturday, to 11:30 a.m., Monday, is 7 
shown in the illustration. The working time and the 
rates, of course, will vary in different factories, but the 
rule can be worked out to suit any particular time and 
rates. 

If desired, the time can be put on a narrow rule 
made of two pieces of wood dovetailed together in a 
suitable manner so that one piece will slide against the 
other, and the wage table may be made separate. This 
device was made to figure costs from workmen’s time 
cards, the workman simply noting his starting and stop- 
ping time on the work card. 


DEVICE 


FOR CALCULATING TIME AND WAGES 


Shipley lathes? I have used lathes of this make rang- 
ing from 14- to 26-in. swing, and they were all pro- 
vided with this feature. In some lines of work, such 
as cutting shoulders, grooves and recesses, especially 
when this was internally done, this facility proved 
most useful. An adjustable collar, graduated in thirty- 
seconds, was provided on the handle, though it always 
seemed hard to understand why sixty-fourths or hun- 
dredths were not used instead, as there was room enough 
for these finer graduations. It may be that this idea 
is no longer retained, though I can see no reason why 
anything so useful should be given up. In these days 
of efficiency, objections might be made to this idea for 
lathes with a swing greater than 26 inches, 
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Multiple-Roll Chuck and Formulas for 
Grinding Hole in Gears 


By C. H. EASTMAN 


Fig. 1 shows a draw-in collet chuck AB with a 
number of rolls C distributed around the circumference 
of the gear; any number of rolls can be used, accord- 
ing to the number of teeth in the gear. The rolls C 
are mounted on a retaining ring D. They should be a 
loose fit in the retaining ring to allow them to enter 
freely between the teeth of the gear and also to adjust 
themselves to any irregularities that may occur in the 
gear teeth. 

The tapered ends make it easy for them to enter be- 
tween the gear teeth and collet chuck. The method of 
holding the rolls C in the retaining ring D should be 
observed. A small hole is drilled in the end of the roll 
C and the end upset with a center punch enough so 
that the rolls will not fall out of the ring. The rolls 
should be made of tool steel, hardened and ground to a 
diameter that can be found by the formulas given. 
The retaining ring can be made of machinery steel. 
The draw-in collet B is of tool steel, hardened and 
spring tempered except where the rolls come in con- 
tact with it; this portion should be left quite hard, to 
assure a good wearing surface for the rolls. The chuck 
A is of cast iron and is ground where the draw-in collet 
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FORMULA TO FIND x'AND x? 


0.D.= Outside Diameter of Gear = A*=4 Chordal Thickness = 4 Chordal Pit 
PD.= Pitch - " B- 4+Pitch Diameter 
R.D.= Root ° Se X'=5 “Diameter of Roll 


x?= 4 Outside Diameter over Roll 
F=Base Circle K=D+G D-sin=4 C=BxcosD 6-sin=§ 


E=%4B f 
FeBxcosG X'=soR H=BxtanKk X*=C+H+X 


FIG. 2. FORMULA NO. 1 
comes in contact with it to assure a good bearing 
surface. 

The first formula, Fig. 2, is for finding the diameter 
of a roll that will lie directly on the pitch line of the 
gear and also to find the diameter over the roll from 
the center line of the gear, which equals one-half the 





inside diameter of the spring collet for any diam- 
eter of gear with any number of teeth. All that is 
necessary to be known is the pitch diameter of the gear 
and the number of teeth in the gear for which the 
chuck is to be adapted. 

In a great many cases it is not a good plan to use a 
roll that will lie directly on the pitch line of the gear. 











MULTIPLE-ROLL CHUCK 


Owing to the irregularities of the teeth, the draw-in 
collet is liable to hold on the outside diameter of the 
gear instead of holding by the rolls. In grinding hard- 
ened gears with ground teeth, it is advisable to use 
rolls that will lie on the pitch line of the gear. In 
grinding soft gears, always use the diameter roll that 


will lie slightly above the pitch line of the gear; for 


7 i 
4j I 
a WwW ? “ar 
EL 4 v ad 
4 
L er 
K G 
Y B 
y D P = 
. A 
x? al 


FORMULA TO FIND X° 
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FIG. 3 FORMULA NO 


such cases I have provided a separate formula, No. 
as given in Fig. 3. 

This formula can be applied by using any standard- 
diameter roll that will be suitable for the gear that is 
to be ground. In using the formula it is necessary to 
know the diameter of the roll, the pitch diameter of the 
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gear and the number of teeth in the gear. With these, 
the diameter over the rolls can be found, which equals 
one-half the diameter of the hole in the draw-in col- 
let. 

The foregoing formulas have been found by some of 
the leading automobile manufacturers to give the most 
efficient and most accurate method of grinding the hole 


in transmission gears. 


Radius Planing Attachment 


By C. JOHNSON 

The object of the device shown is to produce true 
circular or cylindrical surfaces on an ordinary planer, 
when for special reasons the work cannot be done on 
a lathe or boring mill. 
carried 


As shown, the cutting tool is in this case 
by the side head on the right, while the side head 
on the left carries a fixed center stud. It will readily 
be seen that the point of the tool will travel in a 


true circular arc when the side head is caused to move 
up or down on the planer housing. For other radii, 
the two heads on the cross-rail may be used in a similar 
combination. 

The long member A reaching upward, to which the 
two radial arms are bolted, is a cast-iron plate fastened 











ATTACHMENT 


RADIUS-PLANING 


to the back side of the clapper box and left free to 
swivel with the clapper box about the usual flat-headed 
screw provided under the clapper. 

The outside thrust collar on the side-head screw is 
removed to leave the slide free to move to the left. By 
means of the simple take-up arrangement B, which is a 
small weight and a cord wound about the outside end 
of a screw, any slack between the slide and the screw, 
will, at each succeeding feed movement by the side head, 
be automatically taken up. This relieves the device of 
any strain due to cutting and places the strain directly 
where it belongs—on the screw. 

In order to make this take-up work successfully, it 
is necessary to so arrange the work, the fixed center 
and the direction of feed that the cutting-tool will, at 
each succeeding feed movement by the side head, move 
a small amount to the left. 

The rim of a wheel 10 ft. in diameter by 4 ft. 
wide, consisting of 25 segments, was recently machined 


6 in. 
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by means of this device. After assembling, it provec 
in every way as true as if machined on a boring mill. 
This attachment was made at the shop of H. W. Caldwell 
& Son, Chicago, Illinois. 


Heating Long Tubes Electrically 
BY F. T. 

The accompanying illustration shows a method we 
an 


SCHELL 

employed to harden steel tubes 15 ft. long. A is 
asbestos - lined 
box, and by send- 
ing a low-voltage 

ry current through 

6 the tube B it was 

an matter 

| to the re- 





easy 
get 

quired heat. The 
lever C on the left 
the 
clamps on top and 
bottom of the 
tube. When the 
required heat was 
the tube 
was dropped in an 
oil tank that was 
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reached 





sunk in the 

ELECTRIC HEATING FURNACE on 
eae a Oe ground. The only 
FOR TUBES pe : 
difficulty we had 


was to keep the oil cold but this could be easily over- 


come if production warranted. One great advantage 
of this method was that the tubes were heated uni- 
formly throughout their entire length. 


Handy Rivet Set 


BY W. PALMER 


The rivet set illustrated is especially handy for hold- 
ing of together while the 
rivet. 

In the illustration 
into the ram of the press. 
B, 
a small pin C. 


two pieces metal setting 
A is a machine-steel body fitted 
In this body is the stem 
which has been forced into place and is held by 


Between this stem and the body is a 





HANDY 


RIVET SET 
which is free to act against a 
of the of this 
H, which is free to act against 
a light spring. The H and EF held 
from falling out by the small pins G. 

After the work has been placed under the set, the 
press is tripped. As the ram descends, the set H moves 
upward in the shell E and the work down 
and held tightly in place by the shell E, which moves 
up slowly against the action of the spring D. This 


hardened steel shell E, 


coil spring D. Inside lower end shell 


is a hardened steel set 
are 


coil parts 


is forced 
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action continues until the set H reaches the stem B, 
after which the rivet head is formed by the continued 
downward action of the press. During this time, the 
shell E continues to hold the work in place and to move 
upward slightly within the body A. This device affords 
a quick and easy method of holding and riveting sheet- 
metal parts and might be applied to some other lines 
of work. ‘ 


Portable Air Blast 
By M. E. Hoac 


Shops that are not equipped with compressed-air 
systems will probably find the following suggestions 
both practical and convenient: In the shops of Harding 
Bros., Chicago, they are 
using small direct-con- 
nected _ electric 
and blowers, mounted on 
small portable 
each unit being equipped 
with cord and plug to fit 
the lamp sockets. A short 
length of rubber hose 
and nozzle carries the air 
jet to the desired point 
These blowers are readi- 


motors 


bases, 


ly moved from one ma- 
chine to another and 
answer all the require- 
ments of more expensive 
installations for blowing 
chips, cooling cutters, 
etc. This system serves 
for all shop uses with fewer blowers than would be pos- 
sible were a permanent blower used for each machine 
in the shop. 





PORTABLE AIR BLAST 


Two-Stage Modified Geneva Stop 
By ALBERT CONSTABLE 


The Geneva stop motion is a well-known mechanism, 
but in its usual design the rotated part is limited to 
an angular movement of 90 deg.; that is, one revolution 
of the constantly revolving primary member moves the 
secondary member one-fourth of a revolution, or 90 
deg. The mechanism herein described enables 
angular movement of 180 deg. in the secondary member 


an 
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to be obtained for one revolution of the primary 
member. 
Four diagrammatic views of the mechanism are 


given, one view for each 45-deg. travel of the secondary 
Also, an application of the motion is shown in 
Fig. 1. At A and B are fixed centers. The lever C, 
revolving constantly around the center B, 
portion of its revolution engages in the slots cut in 
the plate D and imparts an intermittent motion to the 
plate, moving it through an angle of 180 deg. before 
disengaging. 

In the usual Geneva stop motion the moving pin 
one slot at a time to give the re- 
the mechanism 
In the plate D, and positioned 
distance from the 
bushes 


member. 


during a 


engages with only 
quired movement. In here described, 
use is made of two slots. 
bushes EF at a 

The movement of 


as shown, are two 


these 


axis of the plate D. 











FIG.) 





APPLICATION OF TWO-STAGE GENEVA STOP 


about their own centers is controlled by crankpins at 
their rear ends working in a stationary cam path shown 
at F. 

In operation, the projecting pin on the primary mem- 
ber C engages with the axial slot in the plate D. This 
position is clearly shown in Fig. 2. The plate D is thus 
moved through 45 deg. when the position is as shown 
in Fig. 3. The actuating pin has now entered the bush 
E, Fig. 1. The object of this bush is to deflect the pin 
from the axial slot to the curved slot, which it does by 
reason of the crankpin at its rear end, which is con- 
trolled by the stationary cam path. It then assumes the 
position shown in Fig. 4. The passage of the pin down 
the curved slot moves the plate D, Fig. 1, the remaining 


90 deg. Fig. 5 shows the pin disengaging. 





FIGS. 2 TO 5 SUCCESSIVE 


STAGES OF 


COMPLETE FUNCTION 
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Turning a Large Pulley 


By M. E. DUGGAN 


On page 165, Dan Kees describes his method of turn- 
ing a large pulley. For a wood pulley that requires 
truing up, I would suggest turning the pulley without 
from its regular position on the shaft. 
bottom and top; 


removing it 
With 
a tool rest made of maple wood fastened to the ladder, 


, Wi, y 
/ 
j Ws 
; fg 
Wh 


a ladder securely fastened at 
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TURNING A WOODEN PULLEY IN PLACE 


as shown; a turning tool made of high-speed steel, the 
end tapering and rounding to about j-in. radius; and 
a little nerve—the job is easily and quickly done. 

If anyone is afraid to tackle the job, he had better 
leave his address at the office, in case it might be neces- 
sary to remove him from the premises feet first. I 
have trued up a number of pulleys in this way without 
experiencing a single accident. A little care and a sharp 
tool are the only things required. 


Keys Through Thin Bushings 
By CHARLES EISLER 
In response to the request of H. E. McCray, on page 
121, I will describe some bushings that I have been 
using for a number of years. 
In the illustration, A is 
at each end to fit the key, 


a solid bushing, milled out 
The key is 


as shown at C. 
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KEY FOR THIN BUSHING 


made so that half of the key D is fitted into the mandrel 
keyway, and the part F is fitted into the cutter, pulley 
or whatever the case requires. The key can also be 
pinned or screwed in the bushing A, as shown at E. 
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This way of making keys is cheap and generally works 
out satisfactorily. The advantage of using such bush- 
ings is that they are solid. When a bushing is slit or 
cut in half it will never retain its proper and accurate 
diameter. 


Measuring and Testing Taps and Screws 
By JAMES F. COYNE 


The measuring and testing of taps presents a serious 
problem to the manufacturer who has to produce inter- 
changeable parts in quantities. He must have all the 
limit possible both in diameter and lead. From prac- 
tical experience I have found that a tap that is 0.002 
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in. short in lead can be 0.002 in. large in diameter, and 
a tap that is 0.002 in. long in lead can be 0.002 in. 
small in diameter. 

The accompanying chart will readily show that a 
tap 0.002 in. short in lead (line AB) can be 0.002 in. 
large in diameter; and the line AC—a tap that is 0.002 
in. long in lead—can be 0.002 in. small in diameter. The 
line AD shows a tap 0.002 in. long in lead and 0.002 
in. large in diameter. It can be readily seen that the 
latter tap will cut a large hole. 

A successful method that I have used to test the 
screws during the process of manufacturing is to have 
test gages made like Fig. 1. The exact depth of the 
hole the screw is to fit is represented by A, and B is 
one-half the depth. 

These gages are made of cast iron and will serve to 
test several thousand pieces at the screw machine. The 
part A checks the lead, and B checks the diameter. 


Setting the Dividing Head 


By C. Ross LEwIs 


In the dividing head, 40 turns of the handle give 
one turn of the spindle. To get the fractional number 
of turns of the handle for any number of divisions, 
place 40 above the line and the required number of 
For example: Suppose the 
required is 72. We have 
Reducing this fraction to 

The next step is to select 
the denominator 9, 
Changing } to twenty-sevenths gives 
Therefore, 15 spaces in the 27-space circle is required. 

By calling each circle a number of spaces rather 
than a number of holes, many mistakes are avoided 
in setting the sectors. There is never a doubt in the 
amateur’s mind as to whether he should count the first 
hole or not, when using this method. 


divisions below the line. 
rumber of divisions 
turns of the handle. 
lowest terms, 
with 


probably 27. 


get 
spaces 


we 


a circle divisible by 
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Who Opposes the Metric System? 
By R. C. HEINMILLER 


If the heads of industries that are to be affected by 
a change to the metric system were to be consulted 
before the step is taken there is no question but that 
it would never be taken in this country. Only a man 
who is active in manufacturing, like Mr. Brophy, has 
any idea of the cost and work involved in making a 
change in the construction of a machine. I believe 
very few have any idea of the cost and work involved 
in making the change to the metric system, throughout 
this country, except the manufacturer who has to bear 
the burden during the transition period. What as- 
surance has he that he will profit by it? The man who 
will have to practice the metric system, and not the one 
who now preaches it, should be allowed to cast the de- 
ciding vote as to whether or not this system should be 
adopted. 

The metric system is also being widely discussed in 
England, according to articles and correspondence in 
English engineering periodicals. Outbursts among the 
metric enthusiasts occur frequently there too. The 
following extract was taken from a correspondence in 
London Engineering in the issue of May 4. It is 
interesting as well as amusing: 

“You drew attention to the number of presidents of 
U. S. A. engineering firms who oppose the metric system, 
and infer that their opposition means that of the engi- 
neering talent of the United States. But a president in 
U. S. A. is really the same as chairman of directors 
here. He is usually an elderly commercial man, who 
has confidence in his fellow capitalists, but knows very 
little of engineering. His age makes him opposed to 
changes, and he fears, with Mr. Halsey, the scrapping 
of tools and literature, although such a thing never 
occurred in a metric country.” 

The absurdity of the argument presented in this 
English correspondence is apparent to all who are ac- 
quainted with the heads of engineering firms in this 
country, or who have been reading “‘Who’s Who” in the 
American Machinist. Here are a few cases as illus- 
trations: 

Ambrose Swasey, president of the Warner & Swasey 
Co., served his time as a machinist apprentice in a 
shop in Exeter N. H. He worked for Pratt & Whitney 
about eleven years. Murray Shipley, formerly presi- 
dent of the Lodge & Shipley Machine Tool Co., is a 
graduate of the Sheffield Scientific School, Yale Uni- 
versity. James H. Drury, president of the Lapointe 
Machine Tool Co. and of the J. T. Slocomb Co., began 
work with Brown & Sharpe Mfg. Co. at fourteen and con- 
tinued in their employ twenty-nine years. Jacob D. 
Cox, president of the Cleveland Twist Drill Co., worked 
successively as roll turner, puddler, roller, and mach- 
inist. Henry Champion, president of the Newton Ma- 
chine Tool Works, started in the shop and worked his 
way up. Benjamin F. Barnes, president of the Barnes 
Drill Co., learned his trade after attending school till 
the age of fourteen. William Oesterlein, president and 
treasurer of the Oesterlein Machine Co., was a me- 
chanic fifty years ago. E. C. Henn, vice president and 
general superintendent of the National Acme Mfg. Co., 
spent eighteen years with Pratt & Cady, and a short 
time with Pratt & Whitney. 
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These are only a few of the many instances that 
might be cited, but go to show that presidents of 
engineering firms in this country are not “elderly com- 
mercial men who know very little of engineering,” but 
men of engineering experience who are able to judge the 
advantages and disadvantages of a change to the metric 
system. Their decision should bear weight in the 
settlement of this question. 


Bosses, Men and Diplomacy 
By ENTROPY 


Often a man will go into business on his own account 
because, as he puts it, he will be his own boss. He 
soon finds out that he has exchanged his one boss for 
a multitude, comprising his customers, his employees 
and the people from whom he buys, to say nothing 
of the banks that may chance to finance him. 

He does have the privilege, however, of firing any 
one or as many as he likes of his bosses. Every one 
that he fires, however, means a loss of the profit that 
he might have made, so after a time he becomes more 
solicitous about this multitude of bosses than he ever 
was over the single one that preceded them. 

He also comes to realize the opportunity that every 
one of his employees has to discharge his bosses. The 
very office boys can make a visitor so uncomfortable 
that he will prefer to take his orders and his influence 
across the street. His order clerks can write for addi- 
tional information, and his claim agent can turn down 
a claim in such ways that no self-respecting man will 
deal further with him. 

The worst of these business losers, however, is the 
man who wreaks personal revenge at the expense of the 
company for which he works. Every day is bound to 
bring something that is offensive to some individual. 
He may be unnecessarily sensitive himself, or he may 
be so loyal to the firm that an insult to it may be 
an insult that he feels called on to resent himself. His 
method of resenting it may easily make not merely 
an enemy for himself, but for the firm. 

This is by no means confined to loss of customers. 
Oftener, perhaps, it is loss of employees. Sometimes 
it seems as if every employee ought to be tagged with 
his inventory valuation, something like this: “This is 
John Jones; he has been with the company eight years 
and is considered worth $1600 over and above the 
current expense of employing him. Anyone caught 
alienating his thoughts from this company or in any 
way influencing him to leave us will be docked that 
sum.” 

Seriously, every man that is worth keeping at all 
has some such valuation. It may be expressed in terms 
of what it cost to find him and break him in, or in 
terms of the expected cost of finding another man and 
bringing him to the point of equal efficiency. Possibly, 
of course, error may be made in the valuation, and 
possibly it should be a negative quantity; but that is 
a matter of judgment on the part of the firm which 
should not be too closely questioned by others who do not 
know all the circumstances. 

If some such valuation were placed on men, there 
would certainly be some serious thinking before de- 
partment heads.summarily discharged men of long 
standing with the company. 
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Turning a Large Pulley 


By M. E. DUGGAN 

On page 165, Dan Kees describes his method of turn- 
ing a large pulley. For a wood pulley that requires 
truing up, | would suggest turning the pulley without 
removing it from its regular position on the shaft. 
With bottom top; 
a tool rest made of maple wood fastened to the ladder, 
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a ladder securely fastened at and 





TURNING A IN PLACE 


WOODEN PULLEY 


as shown; a turning tool made of high-speed steel, the 


end tapering and rounding to about j4-in. radius; and 


a little nerve—the job is easily and quickly done. 

If anyone is afraid to tackle the job, he had better 
leave his address at the office, in case it might be neces- 
sary to remove him from the premises feet first. | 
have trued up a number of pulleys in this way without 
experiencing a single accident. A little care and a sharp 
tool are the only things required. 


Keys Through Thin Bushings 
By CHARLES EISLER 
In response to the request of H. E. McCray, on page 
121. I will describe some bushings that I have been 
using for a number of years. 
In the illustration, A is a solid bushing, milled out 
at each end to fit the key, as shown at C. The key is 
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KEY FOR THIN BUSHING 


made so that half of the key D is fitted into the mandrel 
keyway, and the part F is fitted into the cutter, pulley 
or whatever the case requires. The key can also be 
pinned or screwed in the bushing A, as shown at E. 
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This way of making keys is cheap and generally works 
out satisfactorily. The advantage of using such bush- 
ings is that they are solid. When a bushing is slit or 
cut in half it will never retain its proper and accurate 
diameter. 


Measuring and Testing Taps and Screws 
BY JAMES F. COYNE 

The measuring and testing of taps presents a serious 

problem to the manufacturer who has to produce inter- 

changeable parts in quantities. He must have all the 

limit possible both in diameter and lead. From prac- 

tical experience I have found that a tap that is 0.002 
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in. short in lead can be 0.002 in. large in diameter, and 
a tap that is 0.002 in. long in lead can be 0.002 in. 
small in diameter. 

The accompanying chart will readily show that a 
tap 0.002 in. short in lead (line AB) can be 0.002 in. 
large in diameter; and the line AC—a tap that is 0.002 
in. long in lead—can be 0.002 in. small in diameter. The 
line AD shows a tap 0.002 in. long in lead and 0.002 
in. large in diameter. It can be readily seen that the 
latter tap will cut a large hole. 

A successful method that I have used to test the 
screws during the process of manufacturing is to have 
test gages made like Fig. 1. The exact depth of the 
hole the screw is to fit is represented by A, and B is 
one-half the depth. 

These gages are made of cast iron and will serve to 
test several thousand pieces at the screw machine. The 
part A checks the lead, and B checks the diameter. 


Setting the Dividing Head 
By C. Ross LEwIs 

In the dividing head, 40 turns of the handle give 
one turn of the spindle. To get the fractional number 
of turns of the handle for any number of divisions, 
place 40 above the line and the required number of 
divisions below the line. For example: Suppose the 
divisions 72. We have 


rumber of required is 


turns of the _ handle. Reducing this fraction to 
lowest terms, we get The next step is to select 
a circle with spaces divisible by the denominator 9, 


Changing } to twenty-sevenths gives 
Therefore, 15 spaces in the 27-space circle is required. 


probably 27. 


By calling each circle a number of spaces rather 
than a number of holes, many mistakes are avoided 


in setting the sectors. There is never a doubt in the 
amateur’s mind as to whether he should count the first 
hole or not, when using this method. 
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Who Opposes the Metric System? 
By R. C. HEINMILLER 


If the heads of industries that are to be affected by 
a change to the metric system were to be consulted 
before the step is taken there is no question but that 
it would never be taken in this country. Only a man 
who is active in manufacturing, like Mr. Brophy, has 
any idea of the cost and work involved in making a 
change in the construction of a machine. I believe 
very few have any idea of the cost and work involved 
in making the change to the metric system, throughout 
this country, except the manufacturer who has to bear 
the burden during the transition period. What as- 
surance has he that he will profit by it? The man who 
will have to practice the metric system, and not the one 
who now preaches it, should be allowed to cast the de- 
ciding vote as to whether or not this system should be 
adopted. 

The metric system is also being widely discussed in 
England, according to articles and correspondence in 
English engineering periodicals. Outbursts among the 
metric enthusiasts occur frequently there too. The 
following extract was taken from a correspondence in 
London Engineering in the issue of May 4. It is 
interesting as well as amusing: 

“You drew attention to the number of presidents of 
U. S. A. engineering firms who oppose the metric system, 
and infer that their opposition means that of the engi- 
neering talent of the United States. But a president in 
U. S. A. is really the same as chairman of directors 
here. He is usually an elderly commercial man, who 
has confidence in his fellow capitalists, but knows very 
little of engineering. His age makes him opposed to 
changes, and he fears, with Mr. Halsey, the scrapping 
of tools and literature, although such a thing never 
occurred in a metric country.” 

The absurdity of the argument presented in this 
English correspondence is apparent to all who are ac- 
quainted with the heads of engineering firms in this 
country, or who have been reading “Who’s Who” in the 
American Machinist. Here are a few cases as illus- 
trations: 

Ambrose Swasey, president of the Warner & Swasey 
Co., served his time as a machinist apprentice in a 
shop in Exeter N. H. He worked for Pratt & Whitney 
about eleven years. Murray Shipley, formerly presi- 
dent of the Lodge & Shipley Machine Tool Co., is a 
graduate of the Sheffield Scientific School, Yale Uni- 
versity. James H. Drury, president of the Lapointe 
Machine Tool Co. and of the J. T. Slocomb Co., began 
work with Brown & Sharpe Mfg. Co. at fourteen and con- 
tinued in their employ twenty-nine years. Jacob D. 
Cox, president of the Cleveland Twist Drill Co., worked 
successively as roll turner, puddler, roller, and mach- 
inist. Henry Champion, president of the Newton Ma- 
chine Tool Works, started in the shop and worked his 
way up. Benjamin F. Barnes, president of the Barnes 
Drill Co., learned his trade after attending school till 
the age of fourteen. William Oesterlein, president and 
treasurer of the Oesterlein Machine Co., was a me- 
chanic fifty years ago. E. C. Henn, vice president and 
general superintendent of the National Acme Mfg. Co., 
spent eighteen years with Pratt & Cady, and a short 
time with Pratt & Whitney. 
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These are only a few of the many instances that 
might be cited, but go to show that presidents of 
engineering firms in this country are not “elderly com- 
mercial men who know very little of engineering,” but 
men of engineering experience who are able to judge the 
advantages and disadvantages of a change to the metric 
system. Their decision should bear weight in the 
settlement of this question. 


Bosses, Men and Diplomacy 
By ENTROPY 


Often a man will go into business on his own account 
because, as he puts it, he will be his own boss. He 
soon finds out that he has exchanged his one boss for 
a multitude, comprising his customers, his employees 
and the people from whom he buys, to say nothing 
of the banks that may chance to finance him. 

He does have the privilege, however, of firing any 
one or as many as he likes of his bosses. Every one 
that he fires, however, means a loss of the profit that 
he might have made, so after a time he becomes more 
solicitous about this multitude of bosses than he ever 
was over the single one that preceded them. 

He also comes to realize the opportunity that every 
one of his employees has to discharge his bosses. The 
very office boys can make a visitor so uncomfortable 
that he will prefer to take his orders and his influence 
across the street. His order clerks can write for addi- 
tional information, and his claim agent can turn down 
a claim in such ways that no self-respecting man will 
deal further with him. 

The worst of these business losers, however, is the 
man who wreaks personal revenge at the expense of the 
company for which he works. Every day is bound to 
bring something that is offensive to some individual. 
He may be unnecessarily sensitive himself, or he may 
be so loyal to the firm that an insult to it may be 
an insult that he feels called on to resent himself. His 
method of resenting it may easily make not merely 
an enemy for himself, but for the firm. 

This is by no means confined to loss of customers. 
Oftener, perhaps, it is loss of employees. Sometimes 
it seems as if every employee ought to be tagged with 
his inventory valuation, something like this: “This is 
John Jones; he has been with the company eight years 
and is considered worth $1600 over and above the 
current expense of employing him. Anyone caught 
alienating his thoughts from this company or in any 
way influencing him to leave us will be docked that 
sum.” 

Seriously, every man that is worth keeping at all 
has some such valuation. It may be expressed in terms 
of what it cost to find him and break him in, or in 
terms of the expected cost of finding another man and 
bringing him to the point of equal efficiency. Possibly, 
of course, error may be made in the valuation, and 
possibly it should be a negative quantity; but that is 
a matter of judgment on the part of the firm which 
should not be too closely questioned by others who do not 
know all the circumstances. 

If some such valuation were placed on men, there 
would certainly be some serious thinking before de- 
partment headssummarily discharged men of long 
standing with the company. 
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Machine Tool Builders Convention 


SPECIAL CORRESPONDENCE 


n of the National 
Builders was held 


el 
Oct. 30 and 


\HE 
Assuciation 
in New York at the 

31. The ver) 
opened with a very creditable rendering of “America,” 


sixteenth annual conventi 
of Machine Tool 
Hotel Astor on 
largely attended, 


meeting was being 


which was followed by the usual invocation and the 
reports of the various officers. 
The opening address by President Doane was par- 


ticularly timely and is reproduced herewith: 

“This is the Sixteenth Annual Meeting of your Asso- 
ciation, and it is with great pleasure that I have the 
honor to again address you, to welcome members and 
guests and to tender most cordial greetings to all. 

“We have with us a number of members; may 
they find in their hearts a ready response to the spirit 
of hospitality, of friendship and codperation here ex- 
built up through many 

machine tool building 


new 


which has been 


this 


tended, and 


meetings of sympathetic 
family. 

“It is a fitting time for instant and complete friend- 
ship amongst us; this is a day when we should knit 
our hearts together in a and profound loyalty, 
which begins with our Association and from there goes 
out to our beloved country. We need each other, and 
America needs all of us. As President Wilson has 
said: ‘We must coédperate in the whole field of busi- 
the Government with the merchant, the merchant 


new 


ness, 
with the employee, and all with each other.’ 

“IT was never more proud of being a member of this 
Association than in the past six months, during which 
fime it has demonstrated its value to our country, by 
way of providing the means to quickly collect and dis- 
various data which 
instantly. 
the 
man 


tribute information, statistics and 


officials almost 
but 


greater 


were needed by Government 
We all knew it was ¢ 
broke, the 
imagined or 

“Through 


leaders at 


storm 
had 


vet, when 
than any 


ry ing, 


need was even 


could realize in advance. 

this Association and its membership, our 
Washington have been able to quickly in- 
form themselves of the condition of our plants, and 
every member, I am sure, has done his utmost to speed 
satisfy as best he could the gov- 


up shipments and to 


ernmental requirements. 


VALUE OF TIME 


“Hours are extremely valuable in warfare; even 
minutes often win battles Any machine tool builder 
who does not bend all his mental energy to the solu 
tion of the problem of rapid output is a lame soldier 


We must literally spend sleepless 
behind the 


in the fighting line. 
days and nights, for we are the machines 
men behind the 


“Humanity is 


guns! 
This is 


decided by 


guns. No machines—no 


living in a mechanical age. 


no longer a time when wars are to be 
personal bravery; victory will perch on the banner of 
the nation with personal skill. It is time to encourage 
to the limit mechanical efficiency and personal service 
throughout our country. 

“T have little patience at this time with race-track 
hangers-on, park loungers 


much 


fe sllow ers, with pool-room 


and others of that class, who take from a com- 


munity and give little or nothing in return; they should 


be put to work and made to do their share in this 
emergency with which we are grappling. If the Gov- 
ernment can conscript a fine young man, your son or 


brother perhaps, why can it not draft the loafer and 
make him do well? 

“The machine shops of this country are the real 
reserves of the army. Napoleon would perhaps have 
called his Guard.’ We have a 
peculiar pride in knowing that upon our shoulders rests 
such a responsibility, and those of us who cannot go 
to the firing line can do our part at our shops, be- 
cause the fighting man is not the only one who must 
‘go over the top’; we must do the same thing with 
good tools and plenty of them at top speed. 


his bit as 


them ‘Imperial can 


ATTITUDE OF THE UNITED STATES 

“This has been a peace-loving nation for many years, 
during which time our great scientific and mechanical 
works have directed their entire effort to constructive 
work, consequently and naturally, we were not ready 
for devastating work. Our energy was all 
expended in the work of upbuilding; we have; how- 
ever, all these fundamental industries, which, by 
throwing into reverse gear, much as we regret to 
change their course, can turn their great power with 
terrific the purpose of warlike destruction. 

“Now have into war, let us 
show the enemies of our country that while we believe 
in upbuilding we 


war, a 


force to 


that we been forced 
have at our command the power to 


tear into atoms the destructive forces which have been 


let loose upon an unwilling world for purely selfish 
and autocratic ends; that as creators of freedom, we 
will turn all our machinery of progress toward the 


of the enemies of freedom. 
“We have been striving to create an ‘Industrial and 


Social us show them that we 


destruction 
Heaven’ in America; let 
will fight like Hell to keep it! 

put this war 
then 
and a large payroll will have some real questions to 
A prophet 
indulge in predictions based on natural laws and 
past Without, making any at- 
tempt at want to direct the attention of 
this membership to the fact that during the last three 
there has built about the number 
of machine tools as would be built in ten years. 


man knows 
the business man with a large plant 


will end time; no 


some 
when, and 
solve, requiring clear vision and courage. 
may 
experience. however, 
prophecy, | 
been 


years Same 


“They are, of course, through a process of long 
hourly service and a lack of skilled operators, being 
worn out more rapidly than usual; but even under 
such conditions, the life of a well-designed and well- 
built machine tool is quite long. Therefore, I ask 
you, how long will it require the world market to 


absorb this oversupply which even now is apparent in 
machine tools? Mind you, I not 
predicting, simply calling your attention to a condi- 


some kinds of am 
tion, with a view to having each manufacturer answer 
the question as best he can, but I would like to 
add the old warning: ‘The good sailor trims his sails 


for a squall!’ 


also 
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“This country has long been preéminent in the 
machine-tool building industry because we have cheap 


raw material, the inventive mind, labor efficiency and 


business organization. In the future, however, we 
must add additional qualifications; namely, we must 
further improve, we must grow more efficient, and 


we must deal with all nations in the same open-minded, 
honest, straight-forward way. There must be no 
scraps of paper’ in our business dealings, no ‘secret 
diplomacy,’ simply old-fashioned, dyed-in-the-wool, 
painstaking business transactions, which will permit us 
to extend our world trade to every country where a 
machine tool is used. In other words, ‘In time of war 
prepare for peace.’ 

“Our country needs our service now more than it 
ever has before. This terrific struggle means more 
than physical effort; it means strains of every kind; 
it means heavy taxes; it means personal sacrifices; 
it means work and lots of it; but I am quite sure that 
the machine-tool builders of this country are fully 
equal to their task. 

“Let us make this convention memorable in the 
annals of our craft. Let us dedicate ourselves to a 
deeper patriotism and give to our country every energy 
we possess, with the hope and prayer that when victory 
shall again come to the flag which has never known 
defeat, it will usher in an everlasting peace.” 

Following this was an extremely interesting address 
by Henry Japp, C. B. E., Deputy Director General in 
the United States for the British Minister of Muni- 
tions. This was of such wide-spread interest that it 
will be reproduced in full in our next issue. Following 
this was an address by George E. Macllwaine, of the 
Babson Statistical Organization. Mr. MaclIlwaine 
showed the trend of business during the past 13 years, 
by means of the Babson chart, and gave many sugges- 
tions as to what might be expected and as to some of the 
changes which he believed must take place as the result 
of the war. 


CONVENTION PROGRAM 


The afternoon session of the first day consisted of 
addresses by Prof. R. Poliakoff, a member of the 
Russian Commission; E. G. Todd, of the firm of E. 
Isberque & Co., of Antwerp, Belgium; Roger F. Redier, 
representing France; Heiury S. Moos, M. E., member 
of the American Machinery Syndicate of New York 
and Spain; and G. E. Briggs, of the Buenos Aires 
branch of the National City Bank of New York. Italy 
was to be represented by Sebastiano Raimondo, Gen- 
eral Director of Gio. Ansaldo & Co., of New York, but 
he was unable to be present. These 
all of extreme interest and of particular 
showing the different viewpoints of the present situa- 
tion. 

The second day was confined entirely to committee 
and other executive meetings, at one of which George 
Merryweather, the well-known machinery dealer of 
Cleveland, who is now connected with the Machine 
Tool Division of the War Industries Board, addressed 
the members. 

A number of new members were elected, among 
them being Cleveland Milling Machine Co., Cleveland, 
Ohio; Hoefer Manufacturing Co., Freeport, Ill.; Ott 
Grinding Machine Co., Indianapolis, Ind.; the Millhol- 


addresses were 


value as 
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land Co., Indianapolis, Ind.; Platt & Wright Co., Chi 
cago, Ill.; Grand Rapids Grinding Co., Grand Rapids, 
Wis.; U. S. 
Wood 


Mich.; Giddings & Lewis, Fond du Lac, 
Machine Co., Cincinnati, Ohio, and the 
Machine Co., [}l. 


The committee on resolutions reported the death of 


Turret 


Peoria, 


two members, Paul Kendig, formerly connected with 
the Seneca Falls Manufacturing Co., and who was 
very prominent figure at the various conventions, 
where his counsel and advice, accompanied by his 
cherry voice and good humor will be sadly missed. 

The death of Albert S. Smith, President of the 
Smith & Mills Co., Cincinnati, Ohio, was also an- 
nounced. Mr. Smith was long associated with the 
machine-tool industry in Cincinnati and was the last 
surviving member of the original firm. He was well 


associates, 


Cin- 


his business 


the old guard in 


favorably known among 
few of 


and 
his death leaving but 
cinnati. 


Information to Applicants for Enlisted 
Ordnance Corps 


The Enlisted Ordnance Corps, National Army, into 
which the Ordnance Enlisted Reserve Corps has been 
merged, is charged with the supply, maintenance and 
repair of all cannon and artillery 
ment, machines for the service and maneuver of artil- 
lery, small arms, ammunition, harness, motor trucks, 
motor cycles, tractors and railroad cars; in fact, it is 
the army behind the army commonly known as “Service 
of the 

There is a place for practically every man who knows 
a trade in the machinists, 
mechanics, plumbers, painters, carpenters, canvas work- 
auto mechanics, blacksmiths and wheel- 
rights are especially needed at this time. Applicants 
must be 18 and 40 citizens or declar- 
and be able to speak, read and write the English 
They should have no absolute dependents, 
be able to pass a physical examination con- 


vehicles and equip- 


Rear.’ 
Enlisted Ordnance Corps 


ers, saddlers, 


between vears, 
ants 
language. 
and must 
forming to that prescribed for the regular army. 
If accepted men will ordinarily 
sent to an arsenal school for a period of instruction, on 
they assigned to 


organizations, 


for enlistment, be 


completion of which will be detach- 


ultimate service 
while preferable, 


the work 


ments, units or with 
training 


will 


abroad. Previous military 


is not essential, as men continue which 
they pursue in civil life. 

In view of the importance of their work 
ber of men will non-commissioned officers. 
Original enlistment is but 
courses of training or special qualifications quickly lead 
Pav from $30 to $97.20 a 
month, depending upon demonstrated ability and place 
of service. Men enlist for duration of war only. Free 


rations, clothing, bedding, medical attendance, 


a large num- 
serve as 
later 


required as private, 


to higher grades. ranges 


quarters, 
etc., are provided. 

Men registered under the Selective Service law may 
voluntarily enlist prior to the posting of their names 
by their local boards. No called 
to appear for physical examination is eligible. 

Application blanks may be obtained by writing to 
Chief of Ordnance, Enlisted Personnel Division, Wash- 


man who has been 


ington, D. C. 
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The Machine Builders Respond to 
Uncle Sam’s Appeal 


F ANYONE that the great machine-building 

industries of this country are not truly patriotic, 
they know mighty little atout the facts of the case. 
If they even intimate that they are not ready to make 
sacrifices to help the Government and the country 
(which mean you, and all of us) in its hour of need, 
they sadly lack information. 

Here is a single instance which is hopeful, helpful 
and illuminating. 

A certain important department needed a large sup- 
ply of skilled men of a class which is never any too 
plentiful, and which it is now almost impossible to 
secure. In fact, most large machine building concerns 
are constantly trying, by advertising and otherwise, 
to add to their force. 

Yet when the call came, through channels which they 
knew were working for the best interest of all con- 
cerned, the managers of these concerns gave up some 
of the best men they had, each as many as he could 
spare, and made up the required quota for the special 
work in hand. 


says 


* * 


And furthermore, they paid the men’s transportation 
to Washington, and in many cases, are paying them 
the difference between their former salaries and what 
the Government can pay them. For Congress, in its 
wisdom, although appropriating money with a lavish 
hand, has made it impossible to pay these men what 
they are worth, no matter how badly they may be 
needed. 

Many of these manufacturers have been hard hit by 
the draft, and are justly disgusted with the lack of 
discrimination in the exempting of men, and the failure 
to assign them back to the industry. They might easily 
have said that if the Government needed men it could 
take those who had been drafted, but they waived all 
personal feeling in the matter, and responded to the 
full extent of their ability in every case. 

Their own work will be delayed and with it the 
profits on the work they are doing. In many cases it 
will delay important work to some extent. But the need 
was vital and fundamental, and there was no arguing 
as to which was the more important. The Goyernment 
at Washington called, and the machine builders re- 
sponded heartily, promptly and generously, as we knew 
fhey would. 


Success of the Second Loan Call 


HE success of the Second Liberty Loan not only 
emphasizes the intense patriotism of all Americans 
irrespective of their place of nativity, but shows to the 
entire world the large scale on which enormous un- 
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dertakings are carried through by the people of this 
country. It is an object lesson in the successful accom- 
plishment of big doings that does not require extended 
comment. It will, however, have its moral effect in 
a large measure on our Allies, and will, undoubtedly, 
prove an inspiration and stimulus to them for making 
increased and continued effort in behalf of the freedom 
of the world from autocracy and militarism. On the 
other hand it must be a serious blow to the enemy who 
had hoped for, and confidently predicted the failure of 
the loan. 
* * + 

The magnitude of the amount of the subscriptions is 
beyond human comprehension, but when it is realized 
that according to reliable and thoroughly conserva- 
tive estimates, approximately one in every ten of the 
inhabitants of our country and its possessions has been 
a bond purchaser, a vague idea is conveyed of just what 
the loan means, and the universal character of its tak- 
ing by our citizens, banking institutions, manufactur- 
ing establishments, business houses of all descriptions, 
mechanics, artisans, and laboring men of all classes 
emphasizes in a marked degree the intense loyalty and 
patriotism of our people. The spirit of determination 
and unanimity displayed among our citizens in all parts 
of the country will as surely comfort every patriotic 
American, as it will confound our enemies. 

All talk of a referendum on the war should be si- 
lenced now for all time. The Liberty Loan was in it- 
self the only referendum needed to show that we are 
in this war, not only to stay, but to win. 


* * * 


One of the very gratifying features of the loan was 
the whole-hearted and far-reaching response from 
shop and factory. Thousands of industrial establish- 
ments extended to their employees the opportunity of 
purchasing on the installment plan, and this oppor- 
tunity was not allowed to pass. The financial interests 
also responded heartily to the call. New York City, 
the financial center now, not only of this country, but 
of the world, taking considerably over its quota of 
$1,500,000,000. 

When it is taken into consideration, that the interest- 
bearing debt of the United States at the beginning of 
the war was about $968,000,000, the non-interest bear- 
ing legal tenders, etc., $369,270,811, and the miscellane- 
ous obligations $1,500,000, a total of $1,338,770,811, an 
idea of what New York has done becomes more un- 
derstandable. 

¥ *% * 

We are now spending approximately $42,000,000 per 
day, and within a comparatively short time this amount 
will be increased to more than $80,000,000. But even 
this vast amount of money is of far less importance 
than that everyone of us put all our energy into doing 
our part in whatever line we may be at work. 




















November 8, 1917 AMERICAN 


MACHINIST 





EQUIPMENT NEWS — 











This department is open to all new equipment of interest to shop owners. 
should be addressed to Editorial Department, 


“Prestwich” Thread Gage 


The special thread gaging fixture shown in Figs. 1 
and 2 was designed by J. H. Wilhelm of the Frankford 
Arsenal for use on government inspection work on 
thread gages. The stand is entirely new, but the gage 
itself is the standard type of Prestwich fluid gage. The 
graduations on the vertical scale are 4 in. apart, each 
representing a variation of 0.0001 in. 

Fig. 1 shows a plug thread gage being measured. It 
rests on two ground and lapped 60 deg. V-blocks and 
the contact piece of the gage spindle is a steel roller 
with a 60 deg. V-groove. This roller is carried in a 
swivel head, which allows various thread angles to be 
gaged from any position without inconvenience to the 
operator. A set of eight rollers are supplied for use 
on gages or other such parts having different pitches. 


Photographs and data 
“American Machinist.” 


The gage is carried on an adjustable bracket, counter- 
balanced and operated up or down by means of a rack 
and pinion. A thumb-screw locks the bracket bar 
wherever set. The table on which the V-blocks 
is a carefully ground and lapped disk of steel 5 in. in 
diameter set into the base of the fixture and resting on 
a three-point contact. As the gage itself is only a 
comparator gage, definite measurements for any given 
thread diameter may be obtained by setting the gage 
spindle the proper height by the use of Johannson gage 
blocks, as shown in Fig. 2 

The base of the fixture is approximately 2 x 2 ft., the 
V-blocks are about 3 in. long by 14 in. high, and the 
weight of complete fixture is about 250 pounds. 

The fixture was made by the H. E. Harris Engineer- 
ing Co., Bridgeport, Conn., and is for sale by the Coats 
Machine Tool Co., 30 Church St., New York City. 


rest 
































FIG. 1. THREAD GAGING FIXTURE 


FIG. 2 SETTING FOR ABSOLUTE MEASUREMENT 
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“Prestwich” Fluid Gage Applications 


The accompanying illustrations show some of the 
special fixtures for the use of Prestwich fluid gages, 
handled by the Coats Machine Tool Co., New York. 
Fig. 1 shows a tilted } ng fixture for measuring ball 
rat the race being placed between two balls of the 
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bed which obviates any pockets which might collect dirt 
and chips. The head is back geared, the spindle being 
of the cone-tvype made from hardened tool steel ground 
and lapped to size. Bearings are provided with suit- 
able adjustments to provide for wear. The tailstock 
spindle has a bearing the full length of the tailstock 
be set over for turning tapers. <A quick 


which may 


























Fig l Fixture for 
correct size held to the anvil and spindle of the gage 
2 is a special fixture designed for gag- 
3 is designed for measuring 


as shown. Fig. 
ing piston pins and Fig. 


pistons or work of a similar character. 


Wade Precision Lathe 
Walter H. Wade, Boston, Mass., is now marketing the 


toolmakers precision lathe shown in the illustration. 
The bed is in the shape of a hollow square with cross 

















\ BE PRECISION LATHE 
Serie & , eit ' tance between enters, 24 In.; 
it ] | ter of lead screw, 
} le j ew 8 threads cut by means of 
box, twent f ? 12 to 1 per in feeds obtained by feed 
! fine t spring chucks, eleven, § to j 
in. ; Widt b l ; welg ! b 
ribs to insure rigidity. Its length is 45 in. giving a 


The ways 
over the supporting sides of the 


maximum distance between centers of 24 in. 


are located directly 





(jaging 


2 GAGING FIXTURES 


piston pins Fig Fixture for gaging pistons 


change gear box is provided which allows screw threads 
of 24 different pitches to be cut, these threads ranging 
from 12 to 120 per in. Feeds 2.9 times finer than any 
screw thread are obtained by operating the feed rod. 
The lead screw is of crucible machinery steel with an 
eight-pitch thread; the lead screw nut being of bronze. 
S»ring chucks are furnished ranging in size from 3 
to } in. by 16ths. 


The Evinrude Oil Engine 

The Evinrude Motor Co., 326 Walker St., Milwaukee, 
Wis., has recently placed on the market the oil engine 
shown in the illustration, which at the present time is 
being manufactured in two sizes: 14 and 3 hp. The 
company contemplates adding other sizes in the near 
future. It is claimed that the engine wil! operate satis- 
factorily on any of the low priced heavier fuels such 
as kerosene, fuel oil, solar oil, crude oil, stove oil, and 
coal oil. The principle of operation is as follows: Begin- 
ning with the intake or suction stroke, pure air only 
is taken into the cyiinder while a charge of oil enters 
the fuel cup. During the compression stroke part of the 
compressed air is forced into the fuel cup where a gas 
mixture is formed and exploded as the compression in- 
This small explosion forces the oil, in a highly 
atomized state, into the main portion of the cylinder, 
where the combustion proper takes place, driving the 
At the end of the power stroke the ex- 
The 


ses, 


crea 


piston forward. 
haust valve opens and the burnt gases are expelled. 
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cylinder is water cooled the water being held in a hop- 
per cast integral with the cylinder, no forced circula- 
tion system being used. A governor and forced-feed 
lubrication are provided. In to overcome the 
noise caused by the inlet valve this part is fitted with 
The crank case is entirely inclosed, the 


order 


an air cushion. 
lubrication, including that of the gears and governor, 

















EVINRUDE OIL ENGINE 


being effected by the splash system. A centrifugal oil 
ring serves to oil the crank pin. The makers claim 
that the consumption of kerosene or heavy fuel per 
horsepower per hour will not exceed ,‘, lb., and that it 
will start as easily in cold as in warm weather. 


Van Norman Internal Grinding 
Machine 


The illustrations show the latest internal grinding 
machine that is now being marketed by the Van Nor- 
man Machine Tool Co., Springfield, Mass. The type of 
construction used on this machine allows both the work- 




















WW THE SPINDLE MAY 


OF THE WAY 


SHOWING H¢ \D 


MOVED OUT 


Fig. 2 DETATII 
BE 


holding head and the grinding-wheel head being mounted 
directly over the base; a feature that gives both heads 
a substantial foundation. The table-feed mechanism is 
disconnected, and the cutting wheel withdrawn by the 
single movement of one lever; when the workman witl 
his other hand may release and carry the work-head 
out on the cross-slide ways at right angles to the wheel 
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spindle, thus giving considerable clearance for test and 
The return to position is 
uniform pressure 


inspection of the work. con- 
trolled by spring latches that 
against a stop, the operatér simply returning the slide 
until the latch engages, when the spring mechanism 
The automatic cross- 


give 


présses the slide against the stop. 
feed carries the cutting-wheel spindle, and has a fine] 
graduated dial and an adjustable cutout latch device. 


Hand cross-feed is also provided. Any length of table 
stroke from to 12 in. may be secured by means of 
the automatic table traverse. The table may also be 


operated by means of a hand lever rack and pinion de- 




















FIG, 1 AUTOMATIC INTERNAL GRINDING MACHINE 

\utomatic table traverse, 4 to 1§ in.: hand table traverss 14 
in.; motion of work-head cross-slide from center of wheel spindles 
$4 in swing over table 11 n.: distance from floor to center 
wheel spindle, 44 in table traverse speeds, 4; whee pindle 
peeds, 4; work-head speeds, 4; weight, 1850 Ib 


vice, which gives a movement to the table up to 43 in. 
The work-head cross-slide is operated by a hand lever, 
which carries the head crosswise from the center of the 
in. The work-holding 
The machine 


wheel spindle, a distance of 43 
head has a swing over the table of 11 in. 
is furnished either with or without a water system. 


Ford-Smith Milling Machine 


The Ford-Smith Machine Co., Ltd., Hamilton, Ont., 
new milling machines to its 
shows No. 3 milling ma 
chine. The column is of the box-type construction, 
fitted with shelves suitable for tools, 
The spindle is made from a crucible steel forging and 


recently added two 


Fig. 1 


has 


line. its universal 


et 


wrenches, 


has a !5-in. hole machined through its entire length, 
the front end being threaded to receive a chuck o1 
cutter head. The threads on the nose are protected 
by a cap when not in use. Both spindle bearings are 
adjustable, the front being of the taper-type, while 
the one at the rear is of the standard form. Adjust- 
ment of the rear bearing is by means of a tapered 
bushing fitting a tapered hole in the column. A No 
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MACHINE 
with three 


UNIVERSAL MILLING 
table, 52 x 12 in., equipped 
cross feed, 10 in.; vertical 
diameter of front 


NO 
surface of 
f-in T-slots; longitudinal feed, 30 in.; 
feed, 19 in.; face of column to brace, 34 in 
spindle bearing, 3% in spindle speeds, eighteen, 12 to 260 r.p.m.; 
diameter of overhanging arm, 44 in distance from overhanging 
arm to center of arbor, 98 in width of belt, 34 in.; feeds, twelve, 
0.006 to 0.092 in. per spindle revolution; floor space, 95 x 115 in.; 
weight, 5750 Ib. 


FIG. 1. 
Working 


11, B. & S. taper is used in the spindle, which is also 
slotted on the end to provide for a positive drive. The 
knee is a box-type casting adjusted in a vertical direc- 
tion by a telescoping screw with ball thrust bearings. 
Feeds are provided for cross longitudinal and vertical 
movements, each being equipped with positive knock- 
outs. The slides are oiled by means of felt wipers, and 

























FIG. 2. NO PLAIN MILLING MACHINE 

Working surface of table, 4 x 134 in., with three j-in. Te- 
slots: longitudinal traverse, 34 #1n vertical traverse, 20 in 
cross traverse, 10 in.; distance from face of column to brace, 

in diameter of front spindle bearing, 3% in spindle speeds, 
eighteen, 12 to 260 r.p.m.; diameter of overhanging arm, 44 in.; 
distance fron verhanging arm t center of arbor, 9§ in width 
of belt, 34 in feeds, twelve, 0.006 to 0.092 in. per spindle revolu- 
tion; floor space, 95 x 115 in weight, 10 lb 
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protected from dust and cuttings. Two arbor supports 
are supplied for supporting the arbor in the center 
and on the end, and also the usual front brace. Counter- 
shaft is of the two-speed friction type. Oil pump, pip- 
ing, etc., are furnished as extras when this equipment is 
desired. 

Fig. 2 shows the No. 3 plain milling machine, which 
has automatic feeds in both directions, provision be- 
ing made to install a vertical feed, should this be re- 
quired at any time. The rest of the general construc- 
tion of this machine is quite similar to that of the No. 3 
universal milling machine. 


Simmons Automatic Tapping Machine 


W. H. Simmons & Co., 208-212 Lawrence St., Cincin- 
nati, Ohio, have placed on the market the automatic 
drilling and tapping-machine illustrated, which is known 
the trade 
name of “Cinti.” 
The machine is 
built in both the 
bench and floor 
types, with either 
motor or belt 
drive, and is de- 
signed for drill- 
ing work up to 

in. and tapping 
work up to 3 
in. The revers- 
ing mechansim 
may be set for 
any depth of 
work, and_e re- 
verses and stops 
the spindle auto- 
matically. In or- 
der to secure a 
sensitive drive for 
light tapping, 
provision is made 
whereby the belt 
may be adjusted 
to any desired 
tension. This 
feature is secured 
by mounting the 
lower cone pulley 
on an_ eccentric 


under 




















AND MACHINE 


Maximum diameter of work, 12 in.; 
maximum distance from spindle to table, 


TAPPING DRILLING 


a: ° 25 in vertical adjustment of spindle, 33 

shaft, which 18 in.; vertical adjustment of table, 5 in.; 
: a diameter of spindle in sleeve, }% in.: 
operated by the diameter of table, 10 in. ; diameter of cone 


nr ; pulley steps, 34 to 7 in.: width of belt, 
knob at the right oo mat of tight and loose pulleys, 


in.; size 


of the column. 7x17 in.; tapping capacity in cast iron, 

. $ upto @ in.: drilling capacity in cast iron, 

Bearings are of up to @ in.; spindle speeds, 150, 250, 390 
7 and 600 r.p.m 

bronze, with felt 


oilers, reservoirs being used to insure continuous lubri- 
cation. The clutch and trip mechanism are entirely of 
steel, and all contact points are hardened. Carbon steel 
is used for the spindle, which is provided with an ad- 
justable counterweight. Equipment includes four spin- 
dle lead attachments to tap 16, 18, 20 or 24 threads per 
in., but any other lead including those based on the 
metric system may be furnished as extras in case they 





are desired. 
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Washington, D. C., Nov. 3, 1917—Those who have 
been following the gaging situation will be pleased to 
learn that this has now all been centralized in Wash- 
ington, at the Bureau of Standards, as was originally 
proposed, although the inspection was for a time di- 
verted to the Frankford Arsenai at Philadelphia. 
Further cause for congratulation is to be had from 
the fact that this is now being centralized under the 
control of Major Louis A. Fischer (better known as 
Dr. Fischer), who has been connected with the Bureau 
for many years. 

Although much remains to be done, there is every 
indication that things are moving in the right way, 
and that the design and inspection will be handled 
properly and with as much expedition as possible un- 
der the present strenuous circumstances. Few realize 
the extreme difficulty in securing the right kind of 
men to design gages, to allow proper tolerances, and 
to handle the great variety of intricate work that 
is being presented in overwhelming quantities. 

As an indication of what has been done, and what 
can be done by the Bureau of Standards in this con- 
nection, the following statement has been secured from 
them regarding the work of the gage section: 


PURPOSE OF THE WORK 


The testing of gages as carried on by the Bureau of 
Standards is primarily of benefit to the War and Navy 
Departments of the United States Government. The 
Bureau is equipped and has been occupied during the past 
several months in testing gages used in the production of 
ammunition. The gages tested include the master refer- 
ence gages, the master inspection gages, inspection gages, 
and gages used directly on the work by the munition 
manufacturer. 

In many instances the Bureau has codperated with gage 
manufacturers in standardizing sample gages in order that 
the gage manufacturers might ascertain accurately the 
auality of their product. As there was available at the 
Bureau special apparatus and means of testing gages, the 
information supplied on sample gages often revealed de- 
fects not disclosed by manufacturers’ testing apparatus. 
By ascertaining such defects, the source of error has in 
many cases been eliminated before the manufacturer pro- 
ceeded with the bulk of his contracts. 

The Gage Section is divided into three separate units; 
namely, the testing laboratory, the shop and drafting de- 
partment, and the technical staff. 

The gage-testing laboratory contains at present about 15 
men actually employed in the testing of gages. The equip- 
ment is such that the laboratory can be expanded to several 
times its present capacity. 

The shop and drafting-room force includes about 12 men, 
The main purpose of this department is to design and con- 
struct apparatus used in testing gages, and also certain 
master reference gages used as primary standards in test- 
ing other gages. 

The technical section includes about six men who are 
enzaved in the development of theoretical information on 


iges, formulas to be used in computations, data of interest 
in gage work, and the solution of general technical problems 
pertaining to gage work. 

The laboratory is equipped with practically all forms 
of measuring apparatus as are used in ordinary shop meas- 
urements, such as micrometer calipers, vernier calipers, 
depth gages, surface plates, angle irons, sine bars, other 
toolmaker’s measuring equipment, Pratt & Whitney measur- 
ing machine, special bench mircometers, pitch micrometers, 
special machine for measuring effective diameters of screws 
by the three-wire method, special machine for measuring 
lead of screws, lantern projector for examining form of 
screw threads, optical protractor for determining angle of 
screw threads and other devices for measuring screw 
threads. 

The equipment of the shop includes one Brown & Sharpe 
universal milling machine, one Pratt & Whitney toolmaker’s 
precision lathe, one Rivett precision bench lathe, one surface 
grinding machine, one universal grinding machine, drilling 
machines, and other miscellaneous small tools. 

The work of the gage-testing laboratory is divided into 
classes; namely, testing of plug gages and gages having 
plain outside dimensions, testing of snap and ring gages 
and other gages having plain inside dimensions, testing of 
special gages such as profiles and indicator, or fixture, type 
of gages, and testing of screw gages. 

Most of the measurements on the various forms of gages 
are made wherever possible by comparative methods using 
various forms of transfer devices with suitable standards 
such as Johansson blocks or other properly standardized 
end standards. Provision is made to eliminate errors of 
observation by having all work checked by a different ob- 
server, using wherever possible a different form of com- 
paring apparatus. 

The testing of plug gages and other gages having plain 
outside dimensions is carried on mainly by comparison with 
suitable end standards such as Johansson blocks and other 
forms of properly standardized end standards. The instru- 
ments used in comparison are ordinary micrometer calipers, 
certain types of bench micrometer calipers, and in cases 
where extreme accuracy is desired suitable machines such 
as the Pratt & Whitney measuring machine. In cases where 
ordinary micrometer calipers and bench micrometers are 
used the process is directly one of comparison with suitable 
end standards, and practically all errors in the transfer 
devices and personal errors in making measurements are 
eliminated. 


SNAP AND RING GAG™S 


The testing of snap and ring gages is carried on either 
by direct measurement with Johansson measuring equip 
ment or by transfer devices such as inside micrometer cali- 
pers according to the nature of the gage being tested. The 
same procedure for eliminating errors is followed as in the 
case of testing plug gages. 

The testing of profile gages is carried out either by a 
direct comparison with properly standardized check gages 
or by direct measurement of the gaging surfaces. In many 
cases it is necessary to regenerate the gaging surfaces and 
note the deviations from the standard dimensions by means 
of suitable indicators. 

The test of screw gages with various elements of the 
screw thread are measured independently by suitable de- 
vices. The results are then examined and the fitness of 
the gages determined. The fundamental methods used in 
testing screw gages consist of the three-wire plan of meas- 
urement for effective diameters, a pitch-measuring device 
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WHOLESALE COOKING BY ELECTRICITY 
Some idea of the iny and intricate problems 


which beset the various departments of the Govern 
ment in such a time as tl can be had by noting 
one or two instances that have recently come to the 
surface. The great training camp at Ayer, Mass., 
known as Camp Devens, was one of the first to be 
completed, and was erected in record time This, to 
be sure, was done by offering almost unheard-of wages 
fo carpenters, and had the effect of drawing man 
men from other trades in that vicinity. Any man 


who could use a saw, without breaking it, or drive a 
nail without missing it over half the time, could ob- 
tain a job at a high wage. This is one of the great 


of the plan 
The present problem, however, is entirely different. 
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Ch means a serious delay to the manufacturing 
industries of this section of New England, and it in 
cludes shops over a hundred miles away, these shops 


being directly engaged in the product of either muni 


tions or machinery for making it. 
PRIORITY OF POWER 
If the use of electric current is continued on this 


extremel\ scale will necessitate in 
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idual power plants in many of the shops, and this 
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Cond 1 Clippi F Equi 
ensed ¢ Index of I 
ondensed Ullpping-iIndex o .\Quipment 
Clip, paste on 3 x 5-in. cards and file as desired 
; Grinding Machine, Surface Gun Barret Calibrating and 
Abrasive Machine Tool Co., ! Straightening Machine 
Providence ~~ 2 I Spo ( Irie 17 Main 
= ia re ey 
’ 
i 
Ame \i Oct 
“American Machinist Oct. 25, ! 
1917 ! Is used Lo! mea 1! LZ ind 
ie i , A 4 : : ' traightening the ore f gur 
eed capa \ pit ongi- barre for the deter: tior 
tudina inc s I cro -reead, i of reamer pocket for the a 
both automatic; vertical adjust- § termi Han f F 
ment 12 in.; take ! the outside « the rm 
wheel ip to 7 in. diameter by i gard to hors f the on 
in. face weight of belt drive tion of ehting mat a 
machine 1900 b May be | the nea maotage afl . 
motor being located in the base i it simmad , sige 2 
while the belt runs up through | enabl next afd hein ¢ 
the hollow column at the rear i traighter art thi vere 
Can the fitted wit! ibricant or i close limit Ty} , lie 
with vacuum « ist system i traighte the oT } ‘“ 
; du £ ) inent set in the 
i meta 
| 
sales a an : ! 
Riveting and Forging Machine, 
Electric, “Robert” 
Eengland Nia ‘ Co 
New Haver Conr 
Tubes, Pyrometer Protecting “Impervite” 
Charle Eengelhar« (Church St Né York City 
American Machinist Oct. 25 
American Machinist Oct. 25, 1917 1917 
It is claimed that the body of these tube l practically den- TY? machine i of the two- 
tical with that of the Marquardt, as are also the coefticient of init power type for heating and 
expansion, the mechanical strength and the porosity They are driving rivets at one operation 
claimed to have absolutely no effect on platinum .wire at high ingle-phase alternating current 
temperatures, and that the melting point is above 3500 deg. F being used at a pressure of from 
The glaze is claimed to be harder than that of the Marquardt four to six volts Mav be used 
tube after it has matured, and thoroughly impervious when uni for forging work, it being possi 
formly applied and strongly resistant to fluxing action It does ble to take work fro: the bar 
not become sticky at high temperatures or coil, the material being heated 
tomatically a fed 
Diamond Toolholder “Uartford” Lathe, 12-Inch Precision 
National Machine Co., 111-135 Master Machine Tool Co., 110 
Sheldon St., Hartford, Conn 112 West $oth St.. New 
York City 
“American Machinist,”” Nov. 1, 
191% 
Whe eric ' chiniat Tov 1 
This device holds the diamond- Americar Mac nit i Nov. 
tool at any angle and it is yh 
claimed that, as it.is very firm, Swing over bed, 12 i swing 
a truer cutting surface is ob over carriage, 74 in length of 
tained than when the too! is bed + ft § it distance be 
held by hand A binder nut is tween centers, 8 in.; hole 
supplied to fit any size of table through spindle in pindlk 
slot or with blank nuts for spe- nose threaded, 1§ x 8 U. S. 8.; 
cial fittings All adjustments ! front pindle bearing, 18 x 22% 
may be made with one turn of in.; rear spindle bearing, 14 x 
the wrench The overall size is il diameter of tail spindle, 
$2 x 3 x 1? in., and the diameter 14 ir threads cut, 1} to 80 per 
of the tools may be from / to it net weight 6 b 
7, in. 
Lathe, 13-Inch, All Geared Grinding and Polishing Stand 
Master Machine Tool Co., 110- St Louis Machine Tool Co., 
112 West 40th St., New St. Loui Mo 
York City 
Amer NMiacl t Nov l 
14 
Swing ove bed 3 in America Machi ) l 
+ swing over carriage s in ’ 
length of bed, 5 ft S l dis- Made 1 imt ‘ 
ance between c¢ t 8 in, Specif I for No grinding 
} thy 2 pind 1 in } hinge | ! 
pindle Se thre le x x , m- 
I S S diametel! of pindle f arbor t l 
bearing front, 1 it rear, 1§ gt f in. ; 
it taper of center Morse No t e he ! 4 in. 3 
diameter of tail pindl 18 gtl beari in. ; 
ir - cuts thread 13 to 80 pel eht te ter of art r, 41 in, : 
i - speeds of head spir ale Six, base 5 x ’ n we ight, 
28. 46, 85. 135 5 $18 nm. : 
width of beit, 12 in speed of 
pulley on headstock, 300 r.p.m.; 
net weight 1110 Ib. 
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WEEKLY PRICE GUIDE OF 
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TTT 3 


al 


MISCELLANEOUS STEEL—tThe following quotations in cents 


IRON AND STEEL + al , 
per pound are from warehouse at the place named 


The Government Schedule of steel prices, whi went into ‘ I New Yor! Cleveland Chicago 
14, will have ttle effect on the ral n i some o_o reser Nov. 2 1917 Nov. 2. 1917 Nov. 2, 1917 
‘ : » * 0 ra ' peu — >.00 >.00 $50 
5.70 re $.75 


0 8.2 as.50 


8.00 11.35 12.00 


PIG TRO 


iat 
lates 1 


N ect . — tas 1 + the pou The following discounts are for carload lots f.o.b. Pitts- 
: ir card of May 1, 1917, for steel pipe; of July 2 for 


BUTT WELD 
Iron 
Inches Black Galvanized 
% to 1% 33% 17% 


LAP WELD 

4 9 2 26% 
, ; , L 15% 3214 % 2% to 4 28 
* Deliver irg! ) , vr ct . it to 6 28 
STEEL SHAPES—The followin WELD EXTRA STRONG PLAIN ENDS 
structural shapes 3 it by ,ou ‘ ree! ! plat and 38 % 20 % < % to 1% 33% 

heavier, from jobbers’ warehouses ie citi i 13.0% 30 %5 
: o : 17° 34, 


r 


-New York ; land— Chicago LAP WELD. EXTRA STRONG PLAIN ENDS 


Ah edad’ A 


One re ry Cine . 
Nov. 2. Month eal Nov Year Nov.2, Y +0) 284 
1917 Ago ge 1917 Ago 1917 


es 2% to 4 +3 31144% 2% to 4 29 % 
, to 6 422 0 30%4% 4% to 6 28 % 


i 


$5.25 $5.25 ~ $5.00 $3.60 $5.00 $s: 


A 
60 $50 3 
3 
+ 


Structural shapes nn . ° . 
Soft steel bars , 00 , 00 a5 $50 —-National Tube Co. quotes on basing card dated Apr 
Soft steel bar shapes.5.00 00 ‘ $.50 60 £50 


‘ 
; 3 
; $ 
Plates, 4 to lin.thick.10.00 9.00 7.00 $10 7.00 ) 


) 
) k discounts in cities named are as follows 
—New York—, -—Cleveland—, — Chicago — 
Gal Gal Gal 
BAR IRON—Prices per 100 Ib ‘ named are as follows Black vanized Black vanized Black vanized 
- . % to 3 in. steel butt welded 38% 22% 43% 28% 37.9% 23.9% 
Qo oO “ar Ago + : \ r on ; ¢ ~5 Ye 4.9% wd. 
, : 191 - Se ' 3% to 6 in, steel lap welded 18% List 39 % 25% 41.9% 26.9% 
s ~~ i - New York } 350 Malleable fittings, Class B and C, from New York stock sell at list 
ania ( 3.45 price. Cast iron, standard sizes, 15 and 5%. 
; , 


METALS 


Warehouse Cleveland 
Warehouse. Chicago 
MISCELLANEOUS METALS—Present and past New York quotations 
— New York — Cleveland —Chicago—, in cents pe! pound in carload lots 
Nov. 2? One One Year 

1917 Month Ago Ago 
23.50° 23.50 35.00 
65.50 61.75 45.00 

9.50 8.00 7.00 
9.50 8.50 12.50 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named 


in 


Copper. electrolytic 


>-tor lots 


Pittsburgh 
‘arloads 


Mill 
One 
. Month 


°N 28 black .... 5.5 } { + 5 3.§ ; . * = sine 
‘No °6 black ..e. 8,40-5. s 3.8 +00 *Government price 
*No. 22 and 24 black ; 36 35 8.35 3.75 8.35 3.95 ae state 
io. ond 20 black 8.30 3.90 ST. LOUIS 
innealed 8.20 4.00 Lead 5.2: 8.00 
annealed 6C 8.10 3.90 Spelter 9.25 8.25 12! 
annealed 8.55 ¢ 8.05 3.85 
annealed 5. . 8.50 3.75 8.00 3.80 
galvanized 3.50-7 j $50 10.00 5.50 9.50 5.60 for 1 
’6 galvanized pL 1.70 6.20 9.70 5.20 9.20 5.30 
"4 galvanized 6.05-6.55 10.05 6.05 940 5.05 9.05 5.15 


At the places named, the following prices in cents per pound prevail, 
ton or more 
New York——,. -—Cleveland—. — Chicago. 


*For corrugated sheets add 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 


requiring at least 1000 Ib. of a size (smaller quantities take the standard , 
Copper sheets, base 


o » Copper wire (carload 
1917 One Year Ago lots) 38.50 3: 32.00 33.00 
New York ‘ plus 25¢ List plus 20% Brass pipe, base $3.00 47.50 42.00 46.00 
Cleveland List List plus 20 % Brass sheets £0.00 45.50 35.00 43.00 
Chicago List plus 10° List Solder ™ and % 


extras) the following discounts hold 


39.25 28.50 37.00 27.00 38.00 


ase lots) 


DRILL ROD Discounts from st price are as follows at the 

places named Copper sheets quoted above hot rolled 16 oz., cold rolled 14 oz. and 
Extra Standard heavier. add lc.: polished takes le. per sq.ft. extra for 20-in. widths and 

New York 30 40° under: over 20 in.. 2c 

Cleveland 30 40% 

Chicago 


40 £5 % BRASS RODS—tThe following quotations are for large lots, 
pI ’ = rerage price pe 0 Ib mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
’ rte ore (NORWAY) IRON—The average price per 10¢ "for extras; 50% to be added to warehouse price for extras 
on lots, is , a : 
Nov. 2 1917 One Year Ago Nov. 2, 1917 One Year Ago 
New York $14.00 $6.00 Mill $29.00 $42.00 
Cleveland 15.30 6.30 New York 35.00 $5.50 
Chicag 14.00 5.75 Cleveland 34.00 38.00 
Chicago 15.00 5.75 Chicago 37.00 42.50 
In coils an advance of 50 usually is charg » —— 
Note-—-Stock very scarce generally ZINC SHEETS—tThe following prices in cents per pound prevail 
Carload lots f.o.b. mill 19.00 
WELDING M \TERI AL (SWEDISH)—Prices are as follows in « ask —Broken Lots—, 
ind f.o.b. New York, in 100-Ib. lots and over = t Nov. 2? One 
; 1917 Year Ago 
Welding Wire® Cast-Iron Welding Rods New York 20.00 20.50 19.00 
: ; ) ' Cleveland 21.00 21.25 17.50 
%. 44. A. OM l long 16.00 “hicago 910 - 91 - 
No. 8. A, and No. 10 by t long 14.00 Chicag 21.00 é 21.50 18.00 
v3 . { long 12.00 
No. 12 21.00@30.00 % by 21 in. long 12.00 
No 14 and a 
No. 18 


ANTIMONY—Chinese and Japanese brands in cents per pound. in 
| ton lots. for spot delivery, duty paid 

| pecial Welding Wire Nov. 2. 1917 One Year Ago 
J 33.00 New York 15.00 

30.00 Cleveland - 16.50 

38.00 Chicago sawn ; 16.00 


t{ 


ll 





cr, 
2 
ej 
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There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 
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SHOP MATERIALS AND SUPPLIES 
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OLD METALS—The following are the dealers’ purchasing MISCELLANEOUS 


prices in cents per pound: 














—New York—— — Cleveland — a — — P 
Mon. = 7 ae Coe a “ae SEAMLESS DRAWN TUBING—The base price in cents per pound 
1917 Year Ago 1917 Year Ago from warehouse in 100-ib. lots is as follows 
Copper, heavy and crucible 23.50 25.50 21.00 26.50 New York Cleveland Chicage 
Copper, heavy and wire 23.25 25.00 21.00 26.25 Brass 11.00—43.00 £3.00 $1. 00—4° 00 
Copper, light and bottoms 20.50 21.00 20.00 "3.00 Copper 45.00—-47.00 13.00 15.00—-46.00 
Lead, heavy 5.75 6.10 5.25 6.25 - 
Lead, tea 4.75 5.50 £.25 $.75 For immediate stock shipment 3c. is usually added The price of 
Brass, heavy 15.50 13.75 14.00 15.75 course vary with the quantity purchased For lots of less than 100 Ib 
Brass light 11 50 11 50 11.00 12.00 but not less than 75 Ib., the advance is 1: for lots of less than 75 Ib 
No 1 yellow rod brass turnings 16 29 15.00 14.00 14,50 but not less than 50 Ib., the advance is 2%c. over base (100-lb. lots) 
Zine .. .- . 0.409 7.00 6.00 8.00 for less than 50 Ib, but not less than 25 ib »¢. should be added to the 
base price; and for quantities under 25 lb. the increase above base is 10% 
ALUMINUM—tThe following prices are from warehouse at 
places named 
New York Cleveland TIN PLATES—Warehouse prices per box 
No. i aluminum, guaranteed over 99 pure, in 
ingots for remelting (ton lots), per Ib : 38—40c 37.00 Coke tin plate, 14 x 20 
—New York- —— Cleveland —~,. —- Chicago — 
COPPER BARS from warehouse sell as follows in cents per pound, — ” Y a yre 4 ¥ One Nov. 2 One 
as "er 917 ear Ago 917 fear Ago 1917 Year Ago 
for ton lots and over . ae : + 100 Ib $18.00 $725 $12.00 ad’ G11 55 nf gO 
Nov. 2, 1917 One Year Ago I. C. 107 lb 18 1 wf i0 "12 17 z é z o 
New York $1.00 40.00 : oe ehI% 8.75 = 11.90 6.75 
Chicago 40.00 45.00 Terne plate, 20 x 28 
avelea 1 . 2 = 
Cleveland 39.00 39.50 aot Net Coat- 
Weight Weight ing 
BABBITT METAL—Warehuse prices in cents per pound 100 Ib 200 3..$19.00 $12.00 $18.95 $10.85 $17.90 $8 90 
= I.C 214 8S 19.30 12.30 19.25 11.00 18.25 9 
—New York— , Cleveland——,. -———Chicago— Lc wal) x 1 30 14.30 175 13.35 1) 35 11.50 
Nov. 2 One Nov. 2 One Nov. 2 One rc 18 1” 150 1° 50 175 1 >= io ; 10 
1917 Year Ago 1917 Year Ago 1917 Year Ago I ¢ l 15 > 00 13.50 > 50 13.00 1950 11 60 
Best grade 70.00 60.00 72.00 50.00 70.00 50.00 Ic 9°6 30 > 50 1450 3 > 14 . 050 1 ' 
Commercial 40.00 30.00 21.00 17.00 25.00 G@ 30.00 1800 Lc 31 5 »3.00 14 ) 450 15.°5 130 13.75 
I. ¢ 36 3,0 3050 16.50 20.70 16 > 4 14 
r.¢ 41 iD 5.00 18.00 6.75 17.50 3.25 15.85 
1 I. ¢ 46 40 5.50 "0.00 8.00 18.50 rt ] 1 
5 g »D 0 
SHOP SUPPLIES 
NUTS—From warehouse at the places named, on fair-sized COTTON WASTE—The following prices are in cents per pound 
orders, the following amount is deducted from list N y 
New ork 
—New York——, —Cleveland- - Chicago - Nov. 2, 1917 One Year Ago Cleveland Chicag 
Nov. 2 One Nov. 2 One Nov. 2 One White 11.00 to 13.00 10.00 to 12.00 16.00 13.00 to 14.00 
1917 YearAgo 1917 YearAgo 1917 Year Ago Colored mixed 8.50 to 12.00 7.00 to 9.00 1490 10.00 to 12.00 
Hot pressed square List $0.50 $1.30 $3.00 $2.00 $3.00 
Hot pressed hexagon List 50 120 3.00 2.00 3.00 
Cold punched square.. List List 2.00 1.50 2.50 SAL SODA sells as follows 01 
Cold punched hexagon. List 50 List 2.75 1.50 3.00 (ja. A sells as fol Owe pel 100 It 
’ Nov. 2, 1917 One Month Ago One Year Ag 
Semifinished nuts sell at the following discounts from list price New York $1.75 $1.75 $1 65 
Sess * ‘ Philadelphia 1.75 1.75 gh 
Nov . 1917 One Year Ago Cleveland 210 10 ; = 
New York 50% 50—10% Chicago "oOo "OO 190 
Cleveland $5 % 65—10° 
Chicago 50% 65—10 
COKE—The following are prices per net ton at ovens, Connells- 
CARRIAGE BOLTS—From warehouses at the places named ville, and cover the past four week: 
the following discounts from list are in effect Oct. 12 Oct. 19 Oct. 26 ee 
New York Cleveland Chicago Prompt furnace $6.00 $6.00 $6.00 $6.00 
% by 6 in..... 30 % 30% 40 >I, O% Prompt foundry 6.00 6.00 6.00 6.00 


Larger and longer 10% 20% 30—5 % 
WIPING CLOTHS In Cleveland the jobbers’ price per 1000 ts 


MACHINE BOLTS—Warehouse discounts in the following os taltewe: 











Cities: is 3 we ; 
New York Cleveland Chicago 13% x13% $35.00 13% x 20% = $45.00 
% by 4 in. and smaller... 30 % 35 % 40—10 . coe hey sell at $30@33 aoe 
Larger and longer up tolin. by 30 in. 15% 25% 30—5 % In Chicago they sell at $30@33 per 100¢ 
WASHERS—From warehouses atthe places named the following FIRE CLAY—The following prices prevail 
ducted from list price: 
amount is deducted if Nov. 2. 1917 . oe 
For wrought-iron washers Chicago 100-lb. bag $0.50 $0.50 
New York $1.00 Cleveland $3.50 Chicago $3.00 Cleveland 375-Ib. bag 2.50 2.00 
For cast-iron washers the base price per 100 Ib. is as follows 
New York ..... $5.00 Cleveland . W.50 Caicage 53.50 ROLL SULPHUR in 360-Ib. bbl. sells as follows per 100 Ib 
Nov. .1917 One Month Ago One Year Ago 
COPPER RIVETS AND BURS sell at the following rate from New York $4.15 to 4.30 $4.30 $2.95 
warehouse Cleveland £50 +.60 2 60 
- Chicago 3.80 3.25 2.75 
-——————_ Rivets ‘ Burs- 
Nov. 2. 1917 One Year Ago Nov. 2, 1917 One Year Ago 
Cleveland. List plus 10% List price List plus 10% List price LINSEED OIL—These prices are per gallon 
Chicago... List price List price List price List price N ae . , :, 
smn - °u of a .e 8 le oF —New York— — Cleveland —~. —— Chicago 
New York. 10% from list re @ from List price ee 6 from Nov. ? One Nov. 2 One Nov. 2 One 
1917 Year Ago 1917 Year Ago 1917 Year Ago 
: . : Rav n barrels $1.16 $1.01 $1.18 $1.05 $1.16 $0.96 
RIVETS—The following quotations are allowed for fair-sized oo f pe - 1.26 1.11 1.28 1.15 1.26 1.06 
orders from warehouse: 
New York Cleveland Chicago 
30% 30 % oh WHITE AND RED LEAD in 500-Ib. lots sell as follows in cents 


Steel 7 and smaller es 
o, q o . 
Tinned 30 % 30% 10 % per pound 





*For less than kg lots the discount is 35%. — Red - _ White — 
r ; eae i «4 : e Nov. 2, 1917 fear Ago Nov.2.1917 1 Yr. Ago 

Button heads, 3, 7, 1 in. diameter by 2 in. to 5 in. sell as fol- N 191 | Year A Drs Dry 
Dry In Oil Dry In Oi! andIn Oil and In Oil 


lows per 100 Ib 





! 
7 , ~ R . a 100-lIb. keg 12.25 12.50 10.50 11.00 17.00 10.50 
New York ..... $7.00 Cleveland $6.85 Chicago $5.50 55- and 50-Ib. kegs 1250 12.75 10:75 11.25 12.25 10.75 
Coneheads, same sizes 12%-Ib. keg 1° 75 1300 1100 11.50 12.50 11 00 
New York .. . $7.10 Cleveland . . $6.95 Chicago . $5.60 1- to 5-Ib. cans 14.25 1450 1°50 12.50 1450 12.50 








Vol. , No. 19 


AMERICAN MACHINIST 





NEW 


ENLARGED Ee 
~ SHOPS 


Consult the Buying Section 





























= 








when in need of nachinery or supplies 





~ 
| 














» N. J Newark The \ re 3S ( N. VY. New York (Bor zh o Brook- 
s . , a a ‘ Be Sr a t ) The i ead (¢ 174 Front 
: METAL WORKING . foundry. | a has ed the contract for a 1 story 
= : N ] tactor 
N. J., Newark The Art M \ i- N. ¥ New York—( Borough of Manhat 
NEW ENGLAND STATES nt Mistetesincigae Pee shee tnt Caneel . ee i tm 
Conn., Hartford \ | & i l H iwarded the cor uct f a 1-sto brick 
— cade oo ge ieee thy Ar Broad S garage to be erected 11 Mang St 
ant ‘ i t l » be leased to e Bro e St. Garage, 
riant it 4 I N. J Newark a da é bro st I i ited t $20 ) Noted 
' t y irer Luz ) 
Conn., Naugatuck rl ( ive Met 
Rubber S ( 1 i wee N. ¥., New York I gl f Ma it- 
( | ntract ! i . p : ~ K el ed n) \ IX > cl ( imi St ha 
ad Oct. 18. are gl n Ave ews warded the « ra " ry garage 
N. J., Newark—The E I » be erected W 1 hs 
Conn., New Haven e Ge ra St aw a ‘ Estimated ost $ Ni d Sept ( 
(‘oo Hy é S 1 ’ ' ed t he ) . \ 
f N. ¥., New York Boroug! f Ma at- 
br ga . N. J., Newark e La i I ge tan)—The Post Office partment rst 
dd ' | Rector St Ne Yor | a N stant Postmaster Genera Washing 
P bout $25 100 for br ane and .\¢ vill build a e y here and is ’ 
; ther ovement Port Termi ‘ arket for equiy Apply to Mr 
Conn., New Haven The M al. bso Supt. Supt ) ew ¥. P.O 
Co dit 
id vy. J New Brunswick > N. Y¥.. New York- Bor igl f Manhat- 
’ f } Autor hile ¢ le ‘ Ave ) S R om {1 West S plans to 
l tf . ber of ‘ f vy at R-10 We St. for the 
i ifa f piumber iy 
Conn., Waterbury Vie Sy y 
(“o (; \ 1 " P N. Y¥., New York Bor igh f Manhat- 
for a " } N , Paulsboro _Amer . Es ) M. Wald i ‘ to build a garage 
on ¢ Y S 6-158 Kast th St. Estimated cost 
Mass Reading I I ( ding i ¢ ited On 
i - s r , PP ldward 150 
yy Buffalo—Th« an R A Penn., Bloom burg | I es — v 
| P ie edt Aw t M ‘ 
> dine none f | gar ‘ I mated 
\\ H ‘ I t Bidg 
Conn Wilimantic ist S 
qs } ~ 
N Ts ( < > I - 
’ Ss alo S e ‘ Penn., Erie | Fore ) th 
' - 7 | mated 
Mass., Watertown 
e Vi vy. ¥ tuffale | Penn., Hazelton ule Bi | pur- 
‘ r- ‘ the ‘ op of F. Mu Sy 
) I and 1 ar ddit 
Mass., Westfield e Br H e Penn Lancaster—T)} ( re 
I ~ ‘ _. 3 Fulton I : 2 
Penn., Philadelphia—S. A. A & Son 
RK I Fast Providence ( Kast Tiog 7 if t of yn 
\I ‘ | | ' d e*€ YT iddi- 
i 
N.Y Ne ‘ k I . 
‘ ps . nga , Penn., Philadelphia I Br ; 
\I . to bu 
MIDDLE ATLANTIC STATES ‘ ' \ St. E 
Del., Wilmington I 
t m Penn Philadelphia The Br Ii ru- 
f ( 1- 
Md., Baltimore N. ¥.. New York b : : ‘ 
\ | Pre Noted O 18 
, € Penn., Philadelphia ( E & ¢ 
= | red erected 
} } | s t ( t 
VMid., Baltimore N ’ New York ? , c ' a wes 
- bidg I 
- 5 Penn Philadelphia—The Ford Chain 
N Y.. New Yerk I - I I t 1 Oxford St build- 
| | = 1 ? .~* tit 
Mad... Baltimore ( ~ 1 i i ed Th) 
\ t ’ 
5“ y } t Penn., Philadelphia Lindsay Hyde «& 
Ma Westport : 130 | t ror st is a irded the 
: : t l tor idition to t la 
N. ‘ New York I - i » 
) T" (yr te Ni Bed 
N. J Arlington I ‘ oF \ \ t Penn., Phitadeiphie I. T. Lu has 
‘ ‘ 7 d i t6th nd Chestr t St 
ind garage I imated 
' N. ¥., New York r ; 
N J Jersey City —The Ever! ) \ J. Ha f ~ Mar ha Penn., Philadelphia—G 4. Mu 00: 
. ‘ . ¢ Sia Ave plar , d plar prepa . 4 M VV & Cambridge St has had plans seamated by 
mit hop. | Ar ' r 1 A 1 1 \. J. Sa Arch., for a 1-story, 42 x 225-ft, 
t ee ‘ E I ost $ Ra ge 














N 


St 


November 8, 1917 


Penn., Philadelphia—The C. H 


inufactur ("o 18th and Lehig! Ave 
ifacture f pumps, et pia to build 
tor rdditio to it machine hop 
Penn., Scranton The Scranton | | 
1 Eng ( » Nassau 8S Neé Yor 
Lv ‘ building 
‘\ i ~— 
| Notes ep 
Penn., Wilkes-Barre—The She!dor \> 
( ng il \ } ‘ } 
‘ l an additior plant voted 
OV l 
SOUTHERN STATES 
N. « Asheville The Juno Roll MI 
lans to rebuild its plant re a roved 
fire I $15,006 G & S 
Wher 


Va., Lynchburg—G. Lee 


, c/o Apperson Let Motor Co nha nia 
ans prepared by 8S. 8S Johnso Arcl 
eoples Bank Blidge for a l-story garage 
Istimated cost, $25,000 

W. Va., Weirtown—The new plant of the 
hHiilips Sheet and Tir Plate (« Wa cor 
derab damaged b fire wit a los of 
tween $5000 and $10,000 


MIDDLE WEST 


Iil., Chicago—The Apex Electric Manu- 
facturing Co 1410 West 59th St ha 
irded the contract for a 1 story factory 
» be built on South 59th and B iop St 
Estimated cost $30,000 J FF N or 
l'res Noted Sept 27 
The Gas and Electric Mo- 


Ill., Chicago 





tor Bu Corp recent \ leased «A l-stor 
machine hop here and plan extensive 
improvements and additions 

Ill., Chieago—The Great Western Smelt 
ing and Refining Co. purchased a te of 
land between New York Ave and Indian- 
apolis Blvd. for a new plant: the first ur 

» consist of a 100 x 100-ft. foundry Ie - 
ated cost, 36000 

Il., Chieago——The machine shop of the 
Griffin Whee Co., Sacramento and Frank 

Bivd., manufacturer of car whee wa 

cently damaged by fire Loss, $15,000 

iil., Chi go The International Harvester 
‘ 606 South Michigar Ave has awarded 
the ntrac for i tory manufacturing 
plant to be erected at 2600 W St 


mated co 


Ill., Chicago The J. K. Ste rt Manu- 
facturing Co s27 We St n facture 
et parts, | varded the « tra 
! I eT ( t nd ! Th) 
f tor ‘ W Fu rtor Ave 
! ted cost $150,000 


Mich. 


Ind., Terra Haute 
e* 17 


) } S 


tory factory 


Mich., Detroit The DD roit ¢ \ ; ( 
fford and Bag Ss ha varded 
tract for a 1 or gat i eter 
. Estimated « ‘ EOr GY § 
Mich., Detroit rhe Feder \l , 
‘o Leavitt St ind Campbe Ave 


Mich., 


l tor add 


Mich., 


Detroit 
\ve 


Detroit 
tter Ave building 


G. F. Tager, Mg 


) 


Detroit 





( Clay Ave hat g pla prepared bs 
ty! Murp Hanford, Eng f 
‘ Telegraph fora 1 torv factor 
i ited cost, $150, Noted Se} ( 
The Wilso } indi ind 
. had pla prepared for 
ng to be erected on Soutl 
~~. mated cost, $30,000 ‘ 
I coon” itiackecne 
Gi Washington Arcade, De- 


he 





Wickes Bros., 51 North 
build a new foundry) 


Mich., 


iter St 


Saginaw 


plar to 


re 
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Ohio, Bucyrus \ p Ho il WEST OF THE MISSISSIPPI 
t for the a? r (‘a Cc } il 
“= : : ae a Ila., Burlington t 
ised | MM > Star > i) rn St 
ind p } , I } . 
mated « $ 
Ohio, Canton R er Bear la., Charles City ‘ H 
, ) 

Ohio, Cincinnati Brees Bro LHF _fa., Dubuque 7 me C 
I ding ! f t ! ig l - - . 

é rie t d he rar 

t for e er ‘ f a tor 10 x ) la., Sioux City ~ 
ft. bri f tor Noted Oct 18 am ‘ . 

Ohio, Cincinnati The © Knife ¢ ode | S | 

1 , } re red B Ba 

( ‘ the Mo., Kansas City \ R 

rthside \rmou sivd I 7 

Wi é | \ ; BB 

Ohio, Cleveland I \I é \ ! g 
(‘o Kast 55t St building a me fac- f ! l Br 

ry D>. Kra Me rich St J mated « j & 

Ohio, Cleveland I \I mpa Mo., St. Louis , W a . 
the plant of the J Karr Marine Su . s Vande \ 
p or l Oo We S ul ; dert ari : ‘ 
rel de ame ! nuf iu he lal I of fime 

i nst l i hee a « 
netal vor i Z t i} ( Mo., St. Louis 4 é Sf | ¢ j 

‘ as Work 1060 For t Pa ifa 

Ohio, Cleveland he Nat i Electric ’ Axture recently increased 
Lamp Co Nela Par pla to build a r i @ , ann e100 

story garage Estimated t $80.000 D and « 

. Ohio, Cleveland K V I nter 6205 Neb Omaha he Se Re 
Huclid Ave t build rvarage ( tr Co & » Cit Natio 
kistimates co , $40.0 Bide ! iwarded nt 

: —_— . garage t t. $ 

Ohio, Cleveland Phe Pipe Machinery - ; . 

Co 1907 Mead Ave plans to build a 1 N M., Texico— \. Robert 
orv bri factor t Me la 1 Mumford kK Motor Co ij the mar 
St Estimated cost, $ ) ner ding fo iT equip! 

Ohio, Cleveland The A. P.s I er Pat Okla., Frederick isn FP 
tern Works 130 Prospect Ave ‘ W has gz bid ws tor irag I 

warded th mtract I I a tor ta tory t > \ t t « I 
listimated cost ee Schraner, Baum Blidg., Oklahoma, Arch 
res. and Mgr \ t Oct. li 

Tex., Dallas—T King Motor 

Ohio, Cleveland—The Sim: é South Ervay St., 1 irded the 
Co., 1900 ‘ast hs pla } da for the ection ! 7 
garage and service stat Estimated « Eat ‘ I ited « t VOU 
$100,000 R, C, Simi I Gen. Mgr rex., El Paso I I eH 

Heater ( I ‘ | 

Ohio, Columbus—The Capit ri Too erect al fi , i 
and Machine Co recently ine I rated ha he 
taken over the plant fz. B loover, 61% . ‘ 

North 4th S . ifacturer of dis Pe Fex., Wichita Falls I W 
gauge too nd a LSst f wchine Harvester Co. ] : t a 

hop and prod rm} I manuf ire ¢ 
‘ . pla R | ( I c. a pis lr 
1? tar \ - , 

La WESTERN STATES 

Ohio, Minerva I ; Calif., Los Angeles e ' e! 

rtion af the nt af 2 \ vr ‘ ' ‘ 

iring ¢ ! 1 . 
LO pit Calif., Los Angeles—G. \ 
I St } ed ‘ 

Ohio, Sandusky The I e | e | | 

ad NI ( ‘ ‘ ! 


alif 


Ohio, Springfield The &S r ¢ 

‘a "tee a ; Calif 
ida 

Ohio, Toledo { ~ . | - 


alif 
Ohio, Wapakoneta 


alif 


Ohio, Warren 
M tact ( 
Wis., Beaver Dam 
Vester l ‘ ‘ Calif 


Wis., Milwaukee I Lut | t Ma - wd 


( \ 


ding e ] ) . 
( ! a fire tha I bout Calif 
Of \ I Ss I G M 
Wis., Milwaukee \ 
I rt J 
Frederic} \ } | —_— 
Reitman-S ( l ‘ 
Bide Est ! 
Wis., Milwaukee I is ( 
. . ! t , > Ore., 
i to § rT} — 
’ re I =F) Hor 
Fd ind w tal t 1 the 
pring or i rge Tf tor tr inufa Ore., 
tur I tomol T ke J North I 


alif., 








Oakland The \) 


Oroville 


J I 


San Francisco 
S | 
San Francisco 


| 


san Francisco i K 
Santa Barbara I \ 
nr i | 
Ff; 
< | 
t plands Vi ( ~ 
dist ite | 
Marshfield The Sit S 
Portland King Bro I 
‘ e } : 
* 
Salem » \ 
nt St 
pl int 
. 





80d 


The Cooley Manufactur- 
build a brass foundry at 
additions are planned 


Wash., Seattle— 
ing Co. plans to 
22nd Ave. S Large! 
for later 


Wash., Seattle—The 
Manufacturing Co 1426 Railroad 
build a new machine shop 
$20,000 J. F. Lidral 


and 
Ave., 
Esti- 
Owner 


Pacific Machine 


pians to 
mated 

Wash., Vancouver 
struction Co. is building a 


, 
dition to its pian 


cost, 
Con- 


The Motorship 
76 ad- 


5 x 150-ft 


CANADA 


Robinsons, Ltd., Queen 
soon receive bids for 
Estimated cost, $50,000 
Paul Blidg., At 


The St. Andrew 
Works of Canada, Ltd., Watford, ha 
over the old high school building here 
plans to install machinery and eq 
for the manufacture of wire products 


N. S., Halifax 
and hoyle St wilh 
ke garage 

Ss. P sq, St 


I 
story 
Wumase 
Wire 
taKken 
and 


lipment 


Ont., Strathroy 


Barnett, 11 Dalton Rd 


Ont., Toronto \ . 
and brick 


plans erect a 
garage Estimated 


~-Stor) il 
cost $20,000 


Ont., Toronto—The Canadian Fairbanks- 
Morse Co 6 Front St W., plar t con 
truct an addition to its hydrauli plant 
Estimated « t, $30,00/ 

Ont., Toronto The Toronto Electric Sup- 
ply Co. plar to alter its plant on Hanna 
st aiso install new n 


ichinery Estimated 
cost, $4000 


Ont., Dominion Stamp- 
ne Co 
tract 
is in the 
crop hammers iE 
Noted Nov. 1 


W alkerville—The 
Walkerville, has awarded 
r the erection of a forge 
market for machinery ine 


stimated cost $16 


the con- 
shop and 
uding 


Que., Montreal—T irkwood of the 
Ihree Rivers Shipyard Three Rivers 
plans to build a hipbui 4 n Esti- 


mated cost $500.00 


Que., Quebec—The Warwick l 
Ltd recently incorporated with $1 
capital tock by J. E. Julien, S. Fleur 
and others, plans to establish a plant in 
CGuebec for the manufacture of farm imple- 


ments machines, et 


threshing 


GENERAL 
MANUFACTURING 


NEW ENGLAND STATES 
50l- 


con- 


Hartford Armour & Co 
um St., wi soon award the 
tract for a cold storage plant 

Conn., Middletown The Russe Manu- 
facturing Co Rockfall St manufacturer 
of narrow webbing and cotton belt has 
awarded the contract for a warping mill 

Conn., Willimantic The 
Co South St has awarded the cor 
for l- factory Estimated 
159 


Conn., 
607 Asyl 


Rossie Velvet 
tract 
$14,- 


tory cost 


The 
and 
-story 


Blackinton Co., 
worsteds for 
mill. Es- 


Mass., Blackinton 
manufacturer of woolens 
men's wear, is building a 3 
timated $40,000 


Mass., Clinton The 
manufacturer of ginghams 
mill and will also build 
to its present plant 


cost, 

Mills, 
build a 
addi- 


Lancaster 
pians to 
new several 
tions 
Provincetown—The Provincetown 
having plans prepared 
new cold storage plant 


Mass., 
Cold Storage Co. is 
for the erection of a 


5° 


Armour & Co., 52 
soon award the contract 
plant 


Springfield 
will 
storage 


Mass., 
Lyman St 
for a cold 

MIDDLE ATLANTIC STATES 
Wilckes 
York, manu- 
awarded the 
erected in 


N. J., Camden—Wilckes, Martin 
& Co 135 William St New 
facturer of lampblack, has 
contract for factory to be 


a 

Camden Noted July 26 

N. J., Jersey City—Swift & Co., 154 
St.. has awarded the contract for a 10-s 
addition to its plant 

N. J., Newark—The Ferry Hat 
facturing Co 21-23 West 4th St 
York. has awarded the contract for 
tory iddition te ts factory here 
mated 3 


Sth 
tory 


Manu- 
New 


cost $33,000 
N. J.. Newark—The Goodyear Tire and 
Rubber Co 123 Washington St plans to 
build a 5 ory, 100 x 250 ft. factor) 


N. J., Newark—The Tuskeloid Co 
East 22nd St New York manufacturer 
of celluloid products, has had plans pre- 
pared for a 1 story plant to be built on 
Sussex Ave., Newark 


310 
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N. J., Newark—The Wallington Leather 
Co., 42 Kent St., is having plans prepared 
by Frank Grad, Arch., 245 Springfield Ave., 
for the erection of a 50x 150 ft. reinforced 
concrete plant with a 50x 115 ft. addition 
on Frelinghuysen Ave Estimated cost, 
$40,000 


Oschsner, 312 
13th St.. West New York, manufacturer of 
embroidery, has had plans prepared by P 
L Schultz, Arch., $21 Bergenline <Ave., 
tnion Hill, for a 1 story factory Esti- 
mated cost, $7500 


N. J., North Bergen—C 


Bergen—The Strubberg Silk 
prepared for a 2-story 
Estimated cost, $12,- 


N. J., North 
Co. has had plans 
iddition to its plant 


H00 
Mirror 

pre- 
story, 


Standard 


The 


has 


N. Y., Buffalo 


Cc 1168 Seneca St., 


pared for 
200 x 400 ft. brick and steel plant on Mil- 
ton St and Pennsylvania R.R Noted 


ct. 11 


had plans 


erection of a new 


the 


Hague—The Foxon Graphite Co., 
having al prepared for a new 
cost $3 Noted 


Mw. We 
Hiague, is 
plant Estimated 
Oct. 11 


00.000 


New York (Borough of Brook- 
lvn)—The Cupples Cordage Co Beaver 
having plans prepared for a new 
addition to its 3rd St 


N. WY., 


St is 


1 story works on 


Brook- 
273 Green- 

chemicals and 

for a 
Esti- 


N. . New York—(Borough of 
ivn) ame J. < Wiarda Co 7 
point manufacturer of 
cids las awarded the contract 
story factory and storage building 
mated ost $5000 


4. Cc. Jury of Blooms- 
mill Nuremberg 


Penn., Nuremberg 


burg is building a silk 


Philadelphia—H. S. Donaldson, & 
North 3rd St., manufacturer of 
will build a 3 story factory 
Ave. and Macher St Esti- 
$4000 


Penn., 
Sor $45 
paper boxes 
on Columbia 


mated 


cost 


Link Belt Co., 
Philadelphia 
$20,000 to 


The 
and 
spend 


Penn., Philadelphia 
Huntington Park Ave 
& Reading R.R., plans to 
mprove its plant 


Madison Spin- 

has awarded 
portion of 
fire Esti- 
O'Neill 


Philadelphia—The 
North Emerald St 
fo rebuilding 

destroved t 


V 
Address J 


Philadelphia—The Pechin 
Orchard St is 
factory 


Penn., 
ning Mill 
the contract 
its plant recent 
mated cost, $2500 


Belt 
having 


Penn., 
Co.. Torresdals 


plans prepared for a 1 stor) 


ane 


SOUTHERN STATES 

La., Monroe—A Brown, ist National 
Bank Bldg Pittsburgh, and others, plans 
to build a plant stimated cost, 


$200,000 


carbon 


Sash, 
rebuild 


Loss, 


Claiborne 
plans to 
fire 


Orleans—The 
Blind factory 
recently destroyed by 


La., New 
Door and 
its plant 
$27,000 
Orleans—Swift & Co., Harvey 


build an acid factory here 
$250,000 


La., New 
Lane, plans to 
estimated 


cost, 


Ranlo—(Lowell P. O.)—The Rex 
building an addition to its 


N. ¢., 
Spinning Co. is 
plant 


Knitting 
East Dur- 
Jonesboro 

for the 


C., Jonesboro—The Louise 
operating a plant in 
ham, has leased a building in 
and plans to install machinery 
manufacture of hosiery 


ills Co 


N. C., Morganton — The Garrou Knit- 
ting Mills recently incorporated with $150,- 
capital stock plans to build several 
mills in Morganton for the manufacture 
of hosiery 


Lockmore Cotton 
machinery 


The 
additional 


Yorkville 
install 


8. C., 
Mills plans to 


The Hydro Barge Co. 
shipyard in Norfolk for 
vessels : = 


Va., Norfolk 
plans to establish a 
the building of concrete 
Doty, Pres 


Fabric 
having plans 


Arch Paul- 


Va., Norfolk—Norfolk Tire and 
Co recently incorporated, is 
prepared by R. E. Mitchell 
Greenwood Bldg for a factory to 
of 10 units, Ist unit to be 262 x 625 
ft Estimated cost $750,000 B c. 
Brownell, interested 


(yale 


consist 


WwW. Va., Mullens—The Mullens Ice and 
Cold Storage Co. is having plans prepared 
by A. F. Wysong, Arch., Princeton, for the 

tion of a bottling and cold storage 


plant ‘stimated cost. $50,000 
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Ill., Cairo—The Aetna Explosives 
rebuilding its denitrating plant here 
mated cost, $11,000 

Ind., Anderson The Superior Tire Co., 
recently organized with $750,000 capital 
stock, has purchased a 10-acre site and 
plans to build a factory W. L. O'Bryan, 
1331 Fry Ave., Cleveland, Vice-Pres. 

Ind., Indianapolis—The Standard 
Co., 440-50 South Illinois St., is 
plans prepared by Vonnegut & Bohn, Arch., 
610 Indianapolis Trust Bldg., for a 3-story 
factory at 326 East Market St Estimated 
cost, $80,000 A. M. Rosenthal, Pres. 

Mich., Grand Rapids—The Michigan Tire 
Co. is building a 5-story factory on Michi- 
gan St., N. W 

Ohio, 
ber Co. is 
plant 

Ohio, Dayton—The J. C. Turner Novelty 
Co., 150 Hawthorn St., recently increased 
its capital stock from $55,000 to $100,000, 
and is building several additions to its 
plant 

Ohio, Lima Fire 
plant of the Buckeye 
North Jackson St., 
$10,000 


Wis., Eau Claire—The 
Pulp Co. is building a 1 
Noted June 28 


Co. is 
Esti- 


Paper 
having 


General Tire and Rub- 
story addition to its 


Akron—The 
building a 1 


destroyed the 


recently 
Paper Stock Co., 
with a loss of about 
and 
milL 


Delle 
story 


Paper 
paper 


WEST OF THE MISSISSIPPI 


Minn., St. Paul—The L Eisenmenger 
Meat Co 455 Wabasha St has awarded 
the contract for a 5-story cold-storage and 
packing plant 

Minn., Winona—The 
Paper Co. plans to build a 
mill 

Mo., Jefferson City The 
Ware Co building a factory 
$50,000 Address J M 
The Planters 
cotton gin and 
by fire Loss, 


and 
tow 


Winona Pulp 
~-storyv 


Hays Wooden 
Estimated 

Hays 

Gin Co. plans 

seedhouse re- 

$10,000 

Hirsch Cooper- 


‘ost 
Okla., Vian— 
to rebuild its 
cently destroyed 
Tex., Houston—tThe J. N 
age Co., 406 Clark St is having plans 
prepared by Finger & Bailey, Arch., for a 
60 x 225 ft. plant to replace the former one 
destroyed by fire 
MeKinney—J. R 
cotton gin recently 
$14,000 
The 
Tex 
rec ently 
$16,000 


Coggins plans to 
destroyed by 


rex., 
rebuild its 
fire Loss, 
Oil and Gin 
rebuild its 
fire. 


Midlothian 
plans to 
destroyed by 


Tex., Venus 
Co. Midlothian, 
cotton gin here 
Est:mated cost, 

WESTERN STATES 
? -The Modoc County Pack- 
ing Corp. has had plans prepared for the 
construction of a 3-story packing plan 
Estimated cost, $75,000 
City F. Busch, 
build a large 
here 


Calif., Alturas 


lith and 
furniture 


Ore., Oregon 
Main Sts., plans to 
manufacturing plant 


Wash., Kelso—The 
will build a cold-storage 


Calif., Santa 
Casket Co. is 
and Michigan 
Cod 


Wash., 
Shipbuilding Co., 
$1,500,000 capital 
large plant for the 
ships ») Rathbone, 

Wash., Tacoma 
the powder cording 
Powder Works here 

Wash., Vancouver—T 
construct a factory on 
the building of motor boats 


CANADA 


B. C., Langley — The saw and shingle 
mill of W. E. Laking was recently de- 
stroyed by fire with a loss of about $30,000. 


Dartmorth—The Liquid Air Co., 
Montreal, is having plans pre- 
acetylene plant to be erected 
Estimated cost, $50,000 
Arnprior — The 
build a l1-story, 
factory. 


Packing Co. 


here 


Seaside 
plant 
Monica—The 
building a plant on 
Ave Estimated cost, 


Pacific Glass 
22nd St 
$300,- 


Donohoe-Rathbone 
incorporated with 
plans to build a 
of wooden 


Seattle — The 
recently 
stock, 
construction 
Pres 

—Fire recently destroyed 
mill of the Dupont 


Danielson plans to 
East 5th St., for 
and life boats. 


N. 8., 
1 Ernest St., 
pared for an 
at Dartmouth 


Ont., 
Co. plans to 
brick and concrete 

Que., Beauharnois—The Independent Silk 
Co., Ltd 52 Nazareth St., Montreal, is 
having plans prepared by G \. Monette, 
Arch., 53 Craig St.. W., for the construction 
of a factory here 

Que., Montreal—The City Ice Co Litd., 
£99 St. James St., has awarded the contract 
for a 1 story cold storage plant Estimated 
cost, $3500 


Cabinet 
200-ft 


Arnprior 
200 x 
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UR GOVERNMENT will spend a minimum of uw & & Warrington, torpedo 

$350,000,000 for Destroyers—when these are built boat destroyer, the type of ves- 
the American Navy will lead the world in boats of this type sel that safely escorted Mojor 
and the submarine is doomed. Nothing but the best General Pershing and his staff 
materials will enter, into the construction of these vessels. to England. 


This is also true of This is the type that is now aiding 
@ the British and French navies in 
wiping out the submarine menace 


They aré doing great work in lessen- 
S 


ing the effectiveness of the submarine 
warfare 

The Nationally Known 

First Quality 


HIGH SPEED STEEL 


The greatest vigilance is observed in every detail of its manufacture—we 
—_ no expense to insure the highest quality i every bar. No better 
| purpose High Speed Steel has as yet been produced. 
It’s best for all machine work. 


VANADIUM-ALLOYS STEEL CO. 


PITTSBURGH, PA. Works at LATROBE, PA. 





g? 





CARRIED WW ETOCK AT THESE WAREHOUSES” 
*. tT. wano’s sons @80. HASH CO. PYELO & CO., INC. VANADIVUM-ALLOVS STERL CO. O80 NASH CO. 


+4 FARNSWORTH BT. $04 HUDSON ST. ya) amcH ST. PrvTseuren. AND 068 WASHINGTON BNO 
eOsTON ans. “ew YORK, ». ¥. . Pa. Lar @ucaco, a1. 
va . | - 

















- ina Copy RiGHT Sy 
os - VNOERWOOD & UNDERWOOCD__N Y, 


—— 
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MACHINE TOOLS 


HE TERM “machine tools” as applied to our various lines 
means more than just machinery. It stands for the highest 
possible development of each type of machine. It is backed 








by a manufacturing and engineering service of broad experience 
Under the supervision of experts our various lines are being con 
1 insuring all the most advanced ideas in aie 


stantly improved, 
and construction. 

We are by far the largest manu- 
facturers of machine tools in the 
world, and are in a particularly 
favorable position to furnish 
complete machine tool equipment 
for a general machine shop, rail- 
road shop, shipyard or arsenal. 









Horizontal Boring 
Drilling and 
Milling Machine 





Electric Travelling Cranes - Steam Hammers 


9 CO. 


GENERAL OFFICES, lil BROADWAY, NEW YORK 
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Mr. JAMES COULTER 


KERE’S an official picture of Mr. Jas this concern. Then he was mechanical 
Coulter “‘doing his bit.”’ superintendent for the Garland Chain Co. of 
a Pittsburgh. In 1896 he organized the \uto- 
; . : 7s matic Machine Co. and the upbuilding of this 

pe oncern has been his big job. 


7 > } } ° , a. . ° — ’ 
XC pPtIoONn dard, a 1 a better chairman addition to Ddeing preside 


could not have been appointed, for Jim hanical engineer of the Automatic Machine 
Coulter knows Bridge] rt as tew do he was Co., Mr. Coulter is a director of McNab Co 


born there on lune 20. 1X66. a1 | vith +h, al } 


C= 


1 vice president of Providence Engineering 
exception of two vears spent 1 Pitts irch } \\ rks, an ember of the \. >. \l. I “5 and the 
lived there ever si \lgonquin and Weatogue Clubs. 


7 . y ’ , \ , ~r% , ,i?ToPy | > a 2) | 
\ 15 vears of age ec Deegan Work aS appre! \l . Coulter savs his chiet interest 1n life is 


} 


tice in the shop of Coulter & MceKenzie lesigning automatic machinery—but if you 
Machine Co. During the next ten vears he want to get next to the man in him, just 


was foreman, designer and superintendent of mention that two year old grandson of his. 
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By Lucien Haas, 


SUPER/INTENDEN 


BUFFALO. N.Y. 


~~ 





the 
guidance of those engaged in spot-welding work. 


Some very useful data are here given for 


The examples given are representative of a wide 
range of work which may be done by this method. 





E DO considerable spot welding in connection 

with silencer work and Figs. 1, 2 and 3 illus- 

trate some of this. Fig. 1 shows an old-type 
National spot-welding machine, 220 volts, 25 cycles, 20 
kw., tooled up for welding various cones on a rod-type 
job. In this particular case there are 5 cones, each re- 
quiring 3 spot welds in connection with the key fastened 
on the rods, making a total of 15 welds. One man welds 
at the rate of 15 complete assemblies per hour. 

Fig. 2 illustrates the same machine and welding points 
welding the heads in an all-steel short-cylinder type 
(no rods) silencer. The material in the head is 18-gage, 
while the shell or cylinder is made of 20-gage. One 
man welds 900 of these pieces in a 9-hour day. 

Fig. 3 shows the method of welding the cylinders or 
shells along the seam, shown in detail, Fig. 7. Eight 
welds are required, and these are made at the rate of 
80 shells per hour on a 10-gage capacity National spot- 
welding machine, 10 kw., 220 volts 

Several good examples of spot-welding work 
shown in Fig. 4. Part A is an accelerator pedal pad, 
made of .1.-in. and .3,-in. steel, requiring 6 spot welds. 
These parts are ape at the rate of 35 per hour. 

Part B consists of 3 pieces. Each piece is made from 
20-gage steel. To insure the 3 pieces coming in the 
proper relation with each other, 3 holes are perforated 
in each piece. They are then put in a jig having a 
corresponding number of pins, on which these parts fit, 
and are then welded together. The time of putting 
these parts in the jigs and welding is about 2 minutes. 

Jigs for properly locating and holding two or more 
pieces together for welding are very necessary, and 
when designing or making these jigs considerable time 
and care should be given to see that a minimum amount 
of time is spent in placing and removing the work. 
This is the greatest factor in spot welding, for the time 
consumed in actually making the weld is very small 


are 


MAC 
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~~ 
compared to that of jigging it. No clamps should be 
used unless extreme accuracy is required. 

Part H is a fan pulley, and part J its jig. 
is absolutely that these 2 
with each other, and it was at once 
before weld- 


In this 
case it necessar\ pieces be 
welded concentric 
decided to clamp these pieces in position 
ing. The results are very gratifying, as these pieces 
do not run out 0.010 in. after the 8 spot welds have been 
A few words in connection with the operating 
be interesting. The work, which con 
of the 2 is first placed in the 
The small ring is screwed into it by means 


made. 
of the 


sists, of 


jig may 


course, pieces, 
large ring. 
of the spanner wrench, and as soon as the ring begins 
to bind the work, the operator takes the jig between 
his hands, holds the attached spanner firmly in place, 
and hits the spanner wrench on the bench, thus tight- 
ening it, and when releasing it performs a similar op- 
eration. These parts are made from i6-gage steel, and 
are welded at the rate of 38 hour. This time, of 
course, includes putting the work in the jig and welding 

Part C which is readily 
by anyone driving an automobile. The 
which has the lugs on, is made of .°,-in.-thick sheet steel, 
and the pad of 18 gage. Part D is its welding jig, and 
both parts are held in the jig by the fingers until the 
The work is then removed from the 
one man welding 


per 
is a pedal pad, recognized 


inner part, 


first weld is made. 
welds added, 


jig, and the additional 3 
un average of 300 per day. 

Frequently it is much cheaper to resort to plugging 
up holes than it would be to make up new pieces. Part £ 


This part had 


location to a corre- 


represents a part where this was done. 

holes, which were not in correct 
sponding part, and these holes were plugged up in one- 
third the time it would have required to make up a 
new part. The material is 20-gage, and the holes ». in 
in diameter. A slug of the same material and diameter 
was used. 

One-half-inch wide 20-gage steel strips are welded 
on the hot-air part F, at the 
800 per day; and the ,*,-in.-thick supports on pedal-pad 
part G, in a jig similar to that 
part C. Some 20,000 of these parts have been made 
at an average of This particular 


inside of a box, rate of 


cover, are welded used 


for 
350 per day per man. 


part is interesting, inasmuch as it embodies the weld- 
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ing of heavy stock to light material, and it is aiways 
preferable to have the light stock on the bottom weld- 
ing point, and this point should be as blunt as possible. 
The small weider point, which comes in contact with the 
heavy materia!, should be from } to in., so as to heat 
the heavy stock a little faster than the light stock. 


alee Pi 


‘ eas . 
aight he * 


H 


Lig.4,ixamples of Welded Work 


A big thing in spot welding is to get current and pres- 
sure balance. More pressure is required for welding 
heavy gages of material than lighter gages, and unless 
the parts are brought firmly together, the current will 
not flow as it should. In welding brass, aluminum, 
german silver, galvanized iron, terne plate, tin and ali 
coated metals, less pressure and more current is re- 
quired. There is no cheaper process known than spot 
welding when it is desired to reinforce or strengthen 
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such parts as illustrated at K. The material of which 
this part is made is 16-gage, and the reinforcements 
shown 9n the inside are 4 in. thick. These were welded 
in at the rate of 400 per day. 

There is no work thai requires more extreme care 
than the welding of airplane parts. For this reason ca1- 


7 


irplare Part 


id rgt 
“¥. 


Th 
Set 


ad eae eS 
= Pe ak 


F 
ftg.6, Vartous Welded Parts 
G 


tion should be exercised to see that the welding points 
are always clean. This is very essential, for should 
a weld fail, it can readily be traced to either scale on 
the material to be welded, or dirty welding points. The 
cleaner the material the less current is consumed, faster 
time can be made and the points do not wear near as 
quickly. Dirt, scale, oil or grease are 1ionconductors, 
and, therefore, retard production, and frequently are 
the cause of spoiling expensive work through overheat- 
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ing or burning. The running water attached to the 
machine, therefcre, should be so placed that the out- 
let can be seen at all times by the operator. This 
not only necessary to prevent the welding points be- 
coming overheated, but as well adds to the life of the 
machine itself. 

Fig. 5 illustrates 
25 cycle, which has 
for welding various 


is 


a Thomson spot welder, 220 volts, 
been found most suitable it seems 
airplane fittings, such as shown in 


FOR WELDING 
MATERIAL 


SIZES 
\ND 


APPROXIMATE POINT 
PIECES OF SAME GAGE 


TABLE I 
TWO 


za 
<%~ 
‘4 
Pa 


— AND STEEL! 





[GALVANIZED IRON] 





GAGES +4) GAGES A | GAGES ja} 

| 28-26-24 - F's Z 4 2 -2t 

lao 18 -/é | 3” 7-8-7 2” 8-/6-/4 

| 4 -/ , \6-5-4 3"| [2-70 | 4 
eee Era | (geez T# 





Fig. 6, parts A, B, C and D, and Fig. 8. In connection 
with all of these parts the welding consists of mostly) 
reinforcements, which it is necessary to spot weld to 
the main body of the stamping, previous to acetylene 


welding. This reinforcement is shown very plainly on 
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Part F, shown at Fig. 6, is an adapter used for a 
rapid-firing gun tripod. This part 
treated in welding the same as the various airplane fit 
tings as heretofore mentioned. The 
forcements through the center and at the end are first 
spot welded in position, after which they go through 
the process of being acetylene welded. 

The repairing of damaged stock can also be done on 
the welder, and if a little care is taken, it can be done 
quicker and very much cheaper, as well as making a 


is classed and is 


bosses and rein- 


TABLE I! DATA FOR WELDS FOR VARIOUS GAGES OF MATERIA 
SPOT WELD DATA 

! Phi " Approx rir s ( p 
in Kw to Mak« 00 W 

Cage I) ils Fract Cay ity Spot W t le. per K 
28 0 015625 , > 05 0 005 
26 ) 01875 é 0 6 0 006 
24 0 02500 7 0 7 0 01 
22 0 03125 d - 08 0 013 
20 0 0375 9 09 0 018 
18 0 05 10 0 10 0 025 

16 0 0625 12 0 0 0350 
4 0 07812 #4 14 1 2 0 040 
12 0 10937 . 16 1 ¢ 0 060 
10 0 14062 18 1 10 0 080 
) 0 1562 20 1 80 0 11 
% 0 1718 j 23 Fe 0 16 
7 0 1875 25 27 0.21 
6 0 2031 2 28 3 5 0 31 
0 2187 +0 4 ¢ 0 42 
4 0 2343 43 ri 0 56 
® 


3 0 2500 } >» BR 3 0 6! 


better-looking job, ...an can be done by torch welding. 
This is entirely up to the operator, who can control the 
heat the For 
plugging it is advisable to take punchings or slugs that 
are a little thicker than the work. This will 


neat-looking job, and if ground or polished, cannot be 


as in torch welding or brazing. 


same 


make a 




















parts B and C. Part A is a formed piece, one portion seen. Part £, Fig. 6, a stamping in. thick, was 
x | eo | 
| | } 
| | 
x | of ; 
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FIG. 7 FIG.8 FIG. 10 
DETAILS OF WELDED SEAM META CL F*) FOR A RPLANE a cvs TOTE PEN 
FIGS. 7T0 10. A NUMBER OF SPOT-WELDING OPERATIONS 


f which is lapped over on to the other pertion, and is 
spot welded at that end. Part D is welded at the point 
f the tapered end, and the bosses shown thereon at 
the other end are spot welded previous to acetylene 
welding. 

The material used for most of these airplane fittings 
is a 20- to 30-point carbon steel, and it is advisable in 
regulating the current to start with the lowest point, 
until one becomes accustomed to the work in hand, as 
on clean cold-rolled stock 1 point on control lever will 
weld as good, and even better, than 3 points on hot-rolled 
stock. This is all due, of course, to the scale, which does 
not let the current flow fast as on clean stock. 


as 


treated in this manner, namely, the holes were plugged 


and the pieces saved. 

Fig. 9, a somewhat expensive stamping, was repaired 
at the split, shown on the illustration, with a strip ot 
stock which was about 16-gage and in. to in. wide 
The ends of this stock were tapered and overlapped the 
broken edges of the split very little, and while the weld 
was still red hot, this strip was broken from the part 
The result was very good, and very little filing or grind 
ing was necessary to complete the repair. 

Fig. 10 illustrates a large-size tote pan. There are two 
other smaller-size tote pans which nest in the one shown 
Each pan has 22 welds, and a man welds 400 per day. 
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illustrates a running board with six clips 


These clips are made from 


Fig. 11 
welded to same. 
le the material used in the board itself is 


-in. 
terial, whi - 
These clips are located on the board by means 


The production of these 


in. steel. 
of the jig shown in Fig. 12 
boards was materially increased by the spot-weld opera- 
tor tacking these clips on the board, after which the 


board was passed along to a second welder who did the 
final welding, the two operators completing 250 boards 








in 9 hours. 

Fig. 13 represents standard forged welding points 
that, after considerable study, have been adopted as 
— . } 
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FIG. 11 
CLIPS WELDED ON RUN VC BOARD 
FIGS. 11 TO 14. WELDING WORK AND S 
standard. It has been found that these various shapes 


and sizes will take care of a very large variety of work. 
which are also 
take care 
These 


for 


Fig. 14 shows turned welding points, 


considered standard, inasmuch as they also 


of the greater portion of flat spot-welding work. 


are turned up in small quantities and kept in stock 


the welder’s use 


In welding heavy scaled and rusty stock the welding 


points should be clean and free from burns. This is 
done by filing the points that they come together 
evenly If contact is not made when welding points 
strike the metal, a little twisting should make it In 
welding rustv stock it would be better to cut some of 
the rust away with a file. This will make it easier to 
weld, and not so liable to splash \ good method of 
cleaning stock that may be oily, greasy, scaly or rusty 


ssible This will facilitate produc- 


is to tumble it if p 
tion and make a neat, clean-looking job when the parts 
are finished 

The wearing of is preferable and should be 


goggles 


encouraged whenever possible, as the splash or spark, 


so frequently occurring when welding coated stock, is 
sooner or later liable to hit the man’s eve, and in time 
results in Blacksmiths’ leather 
aprons are ideal things to furnish a welding operator, 
his clothes 


occurrence, 


serious eye trouble 


as this will from catching on fire. 


which is 


prevent 


no uncommon 


MACHINIS|1 


Vol. 47, No. 20 


painted stock care should be taken that 
both points meet. The top point should be 
about |} in. in diameter, and not more than . in. The 
bottom point should be as blunt as possible (see Fig. 
18). If both points are the same, they will burn the 
metal before the paint burns off and will cause a rough 
spot, which makes it look spongy and burnt, instead of 
If in welding two pieces the current does not 


In welding 
welding 


welded. 
flow when points are together, a little wiggling or shak- 
ing of the work should make the contact. 

Table I gives the approximate size of welder points 








for welding two pieces of stock the same gage and 
, i we ot |: 
| ‘< we 
é ) -B ° 
—- — r =o ~ - 
| F FIG. 14 
C C 4) J | \K STANDARD TURNED 
. WELDING POINTS 
Si | | 
! A > iff 
all 
‘ % iil 
‘ o 
N 
FIG. 13 
STANDARD FORGED WELDING PO/NT 
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material. In this table the illustrating of the round- 
ing of welder points is very useful. 

Table II gives spot-welding data, time in seconds and 
cost per kilowatt for making welds of various gages of 
material. As the rate charged for current in various 
places, 10c. kw.-hr., is given as a 
culating the cost of welding. By multiplying the price 
given for the rate per kw.-hr. charged by the company 
cur- 


per basis for cal- 


furnishing the electricity, it will give the cost of 


rent for 1000 welds. 


Screw Gage Measuring Machine 


By H. J. BINGHAM POWELL 
M try of M tions of W : 
lerewith are shown details of a screw gage meas- 
uring machine intended to assist screw gage manu- 


facturers, in measuring accurately and quickly the pitch 
and root diameters of plug screw gages. This machine 
is similar to the one used in the Gage Department of the 
British Ministry of Munitions. Fig. 1 shows details of 
the instrument, and Figs. 2 and 3 details of the parts. 

The employment of machine for checking 
screw gages required to be correct within small toler- 


such a 


ances on their governing diameters is most essential. 
and my experience is that there is no other machine or 
method of doing this like this one. 
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The “feel” obtained by the micrometer over the wires crest. The diameter of the latter is one and a half 
used for measuring the pitch diameter, and over the’ times that of the former. 


little triangular pieces employed for the root diameter, The diameter of the wires to bear on the pitch diam- 
is almost perfect. eter of the thread can be obtained from the formulas 
- | for the several types of threads as follows: Whitworth: 

OP | a D = 0.5637 P. U.S. S.: D = 0.5774 P. British As- 

I sociation: .D 0.5463 P. D mean of the diameters 

| aa of the wires used in the machine. P the pitch (or 


lead) no. of threads per inch’ 

The wires should be round, and the combined error 
of the roundness and diameter ought not to exceed 
0.00005 inch. 

Resides wires, whether used in this machine or not, 
it is advisable to check the pitch diameter also by ac- 
curate thread micrometers; first, to check the correct- 




















ness of the angle of slopes at the lower portion of the 
oe thread and secondly, to observe (under a magnifying 
glass) the form of the thread against the micrometer 





point. The latter proceeding will generally show up a 








staggered thread or one with imperfections in the 
slopes. 
The little triangular pieces for measuring the root 
J diameter can be of an included angle between the sides 











of three or four degrees less than that of the angle of 


| 
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FIG. 1. SCREW GAGE MEASURING MACHINE 
The assembly drawing is self-explanatory of the func- the thread of the gage. There should be a slight round- 


tioning of the machine, and here I would only wish to ing on the piece at the angle where there is bearing 
add that at least two sizes of wires should be used in on the thread. 

measuring the pitch diameter of a screw; one which To use the wires the constant K must be calculated, 
bears in the thread at the theoretical pitch diameter which deducted from the micrometer reading over the 
and the other which lies in the thread just below the wires gives the pitch diameter of the screw. 
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condition made 
the letters N. 


threads we have: Whit- 
0.9605P. U. S. S.: AK 
British 


worth: AK 

, ONOOD Association: K 
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No 
durn quick. 

Well | to hire the tels 
hasent no vacunsy at prezzent and I speeksup sharp and 
teis him I doant want no vacunsy but a jobb. 
no you look like you had awl the vacunsy nesesarey and 

- Pee him and too uthers laffs. Wat 
fool things sum foaks wil laf 
at Bill. Then I fines out that 

: Misshergun lott 


for me Bill, so I lites out for Misshergun mity 


no 


gose on and man me thay 


Hee Says 


IS a neerer 





Cannerdy than wat I wish and 








Ime sum ankshus but a good 
feller ware | tels 
no A 1 mecannik like wat 


boreds he 
me 
you you be wil be 
drafteded if he 


b ralerode for the tranes has to 


SavVvs 
wurks for a 
be kep runnin. Then he shoes 
me a bigg pickshur of a enjun 
and spens harf the nite teech- 
naims of and | 
the beer. In the 
mornin | goes to hire on and 
the like 


pielot and drorbarr and then 


in me parts 


pase tor 


man ast me a fue 
asts wich reechrod is longist 
‘| rite or lefft dident re 

rember but | 


rodes 


and | 
seein sutch 
annsers rite 
he lafs 


rodes 


no 
moast 
tels 


em 


on 
and | 
prefurs 


him 
the 
Then he asts did 


and 
sum 
uther way. 


1 wurk in front or bakshop at 





machine, the design being that drawn and constructed 
by the men employed in the National-Physical Labora- 


tory, England. 


From Jack to Bill—Work in 


a Locomotive Shop 


Deer Bill—Well here I be in Misshergun but not in 
that shop you no Bill ware thay pase evryboddy 5$ but 
in anuther. Ile tel you howcome it Bill. A man sum 


kine of copp caim to the shop ware Ide lurned to be 
awl them kines of speshlists and ast a lot of qestshuns. 
I shode him my burth sifficit off but him 
sum uther nozy gink rote to my hoam town in Jurzy 
thare 
new 


and he went 
or 
blonged thare 

but a Jack with- 
veers like m 
So the copp guy cums and tels mee 


Jack L 
midl Bill 


thurtytore 


and found out want no 
no L is mj 
but not 
| bee 


drafteded 


you naim 


out no L oald 
sifficit 
lle 


and tels him I b 


no 
SaVS 
be and | has to say sumthin so I ups 
oald man 
but 
inlist in the 
and thay 
git 


Killtys with my 


long in Cannerdy 
Bill gose 
tels me | to 
kink and countrey 
Cannerdy 


you no my 


he vused to live thare Then he 


anuther gink < 
Hylandrs and 


away 


ims and ort 


fite 


lawr 


for my 


havin a maid so cood me. 
Woodent I look fine amung them 
air I got 


them pipers asqeelin laik a pigg in undr a gait 


was 
nees 


hoap Ive two mutch reel moddisty and 


nen 


rerembers wat 
be 
mutch so 
You 

Then he 
of a driving bocks 


and | 
friend 


hoam 


my sed to hummbl 


clame too 
bakshop. 


nevver was the pooshin kine or swelheded Bill. 


and not 


no | 


I Says 


doant ast no moar only wich end 


we] is thikist and I tels him the bigg end and he gives 
me a card and sends me to the bakshop fourman and he 
givs me a jobb on a masheen | nevver sawr no nor hurd 


of—a slottur. 
I’m a doin drivin bockses do you no wat thay are 
for Bill. I carnt gess. I toald him I coodent take no 


purmnunt job for no moar than a fue munths cause | 


mite disside to inlist bein as Ime of a fitin fammerlie 
But wat I reely thort Bill was that the 5$ shop mite 
for me. Dident you think bilers was holler Bill? 
I did but yistidy I lookd threw a biler and its fool of 


litl paips. | 


send 


doant see how thay keap the watter in 


them paips to bile it do you. Oh I furgot a qestyun 
the hiring on gink ast me. How many siderods has a 
2-2-2 shiftr? And I toald him I was aftur a jobb not 
no plezunt convrsashun and | nevver sawr no sutch 
enjun and it sowndid to me moar like a wis] and he 
sed youl do. Wel Bill I no Ime doin fine for the big 
bos tawkd with the foarman and the foarman sed Ive 


a good man hear, sellon lwee. I doant no wat that sellon 


lwee meens but sumthin fine for the big bos says he 
seams to be awl rite. 


Reely wat the foarman sed was sellon lwee Mame, 


but I thort he maid a slip for thare want no Mame 
thare nor no uther feemail atall but Ide like to no wat 
them wurds meens. Ast sumwun wil you Bill 
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The foarman ast me ware tooles was and I sed 
the Xpres compny hadent of brort em yit, witch is true 
two, but Ive moar than I yused to hav for I| pikd up 
wun sum gink dropd and I doant no the naim shaipd 
like a hed of a bow narrer with marks on it like a scail. 
A man cawled it a senter gaij. Wat is it for Bill? 
And Ive bort mee a sirfis gaij. Thats wy I havent 
sent you none of the munny you leant that and 
the man that shode awl the parts on the 
pickshur of an enjun borode 5$ off mee but [le send sum 
wen paday cums Bill. Ime agittin 45 cents a nour 
and 67 and 4 for oavrtime but I think thares a ketch in 
that for I nevver sawr no half sents did you Bill. If I 
evver git to be bos hear as Ime hoapin too for Ive 
lurned a lott this weak I wunt hav no harf sent trapps 
to cheet men out of wat theyve urned by the swet of 
thare browse. But this is a good shop Bill showr barths 
but we aint obblijed to yuse em, and if we gits hert a 
horspitle to git wel in and prity nerses and awl that. 
So no moar Bill from JACK. 
PS—Bill Ive a letr from hoam and my oald man has 
merrid agen. I do hoap he wunt go and hav a sun 
oalder than wat I be to maik things unplezzunt if | 


evver want to vizzit the oald man. 


my 


me 


becors me 


Center for Fluting Small Reamers 


By Huco F. PUSEP 
manufacture 
milling the 


paramount 


The most the 
of small reamers is undoubtedly that of 
flutes. Where quantity 
importance, as at present, it is up to every progressive 
shop man to use methods and appliances for cutting 
down handling time to a minimum. Very often the 
actual machining time per piece on small reamers com- 
pares favorably with any other of its kind, but there 
final 


expensive operation in 


production is of 


seems to be something the matter as regards 
results. The source of trouble can almost invariably 
be found in the methods of handling the different 


operations. 

In Fig. 1 is shown a holding center to be used for 
holding small while fluting. It is made of 
tool steel, and the four prongs A are hardened. The 
shank B can be either straight, where collets and draw- 
bar are furnished with the dividing head of the miller, 
or tapered to fit the center hole in the dividing head. 
It can also be used successfully while being held in 
the dividing-head chuck. 

As can be clearly seen, the cutting of the 
prongs is accomplished with a 60-deg. milling cutter. 


reamers 


four 


Fig. 2 shows the method of holding reamers while 
fluting and also brings out the advantages of this 
holding center over the old way of placing reamer 


blanks between centers, with a dog on one end. 

The shank end of the reamer blank is held between 
the prongs of the holding center, as at A, Fig. 2, and 
the tail center brought up and entered into the center 
hole of the reamer blank. Now a little pressure with 
the tail center B will cause the prongs of the holding 
center to sink slightly into the reamer blank, thus hold- 
ing it securely against any tendency to turn while the 
cutter C is in motion. The action of tightening and 
loosening the tail center is all that is required in order 
to place a new reamer blank preparatory to fluting, or 


to remove the finish-fluted reamer, thus cutting the 
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handling time down to a minimum In Fig. 3 is 
presented an enlarged view of a reamer end after re 
moval from the holding center. The four nicks A were 
left by the prongs engaging it. 

This method of holding small reamers not only saves 
handling time, but the fluting cutter to work 
closer to the shank end of the 


the reamers are comparatively short shanked. A 


allows 
where 
hold- 
-in. diameter over the prongs will 


reamer in 


Cases 


ng center having 


B 


TTT “(j ; 


FIG.3 


> 
lj 
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size reamer blank from in. down; but where 
the fluted is 
smaller center 


take 
the 
correspondingly 


any 


diameter of reamers very small, a 


holding can be made 


female tailstock center is 
the 


often used 


is too small 


very quickly. A 
where the diameter of reamer blanks 


center hole. 


for 


Safeguarding Women in Machine Shops 


By C. J. MORRISON 


entitled “Women in the 
Mr. Colvin, is very interesting, and 


Machines 


The on 507. 
Machine Shops” by 
up very 

which may be thoroughly 


dangerous 


article, page 


it brings one important question. 


safeguarded for men operators 
may be extremel\ for women unless the 
women wear Caps. 

Three of the illustrations in this article show 


machines. 


women 


with uncovered heads working around 
Strands of hair will catch on polished shafts and the 
possibilities for catching in drills, taps; threads, and 
any rough unlimited. A number 
of sad accidents where girls have been seriously injured 
testify to the danger. Caps similar to bathing caps, 
but made of some light material, should be provided 
for all women who operate machines, and they should 
These caps should be 
all 


Foremen and inspectors 


surfaces, are almost 


be compelled to wear the caps. 
held to the head by 
strands of hair can be tucked. 
should see to it that the caps are worn. 

Possibly the 
headed woman to operate is the drilling machine, for 
the that there parts upon which 
strands of hair would readily catch. 

The time has come when women must be used in the 


elastics under which loose 


most dangerous machine for a _ bare- 


reason are many 


machine shops and it is therefore very important that 
they be safeguarded from all injury. As there is al- 
ready some prejudice against using women in machine 
shops, it would only require a to make 
it almost impossible to secure them for machine shop 


few accidents 


work 
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Standard Subpress for Tools 





$44 
— 
By H. 
Considerable time and money is lost in a large 
} mber of shop where a variety of pre sswork 
turned out, owind to dela iS occasioned in, Sef- 
ting up different jobs. Here are some aluable 
Je fons 





NE is often surprised by the absolute disorder in 
the average press-tool st The multiplicity of 
design, or rather lack of design, is astounding. 

Generally it is left to the toolmaker to develop a tool. 

A drawing of the piece to be produced is supplied, but 

the type of tool is left entirely to him. The tools shown 


ore. 


KAY 


herewith were developed in a factory engaged on smal! 
press-tool work in an effort to evolve some sort of order 
out of a state of chaos. The drawings given in detail 
will be found self-explanatory. 

All components are kept in stock, machined, the vari- 
ous parts being drilled together for dowels or screws. 
The only work required when an order comes through 
is to make the punch and bore the pads to suit. 

In many instances the shape of the punch is intricate, 
and to produce this shape in the punch pads would be 
Where possible, the punch is turned down 
These tools have proved 


Of 


expensive. 
and the pad bored to suit. 
efficient and are neat in design. course, the shank 


and bolt lugs must be made to suit the press. 
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Responsibility of Machine Tool Builders: 


By HENRY 
DESIRE to convey to you on behalf of 
Lord Northcliffe, Chairman of the Brit 
ish War Mission in this country, his re- 
grets at being unable to be present with 
you today, and you can realize how busy 
be here with such a large or- 
the British War Mission 
under his care. With regard to the fu- 
ture, in a recent interview he is reported 
to have 
and then talk about 
tell you how 
the British Empire, appreciate the 
builders of this e 
In equipping the munition works of 


he must 
ganization as 





“Smash the Germans first 
Need I 


Allies, more especially 


said: 


what is to be done next.” 


much all the various 
work that the ma- 


chine-tool untry have done toward 


winning the war? 


this country alone you have done marvels, but when one 


considers the millions of dollars worth of machine tools 


and accessories you have exported to Great Britain, 
France, Russia, Italy and Canada, 
it is surely with a deep feeling of =| 


regard the 


gratitude that we must 
great work you have accomplished; 
stil] 


help, we depend on you, 


and let me sav we your 


need 
gentlemen 


and we know you will not fail us 





Every machine ordered from United 


States bv Great Britain is urgentl\ 


required for munition work, so please hurry deliveries, 


and don’t forget that above everything, the boys now at 


the front must be kept supplied. To withhold their needs 


in any respect would be disastrous. This is a war of 


machinery; the building up of a machine in three years 


to smash the war machine of Germany that was sur- 
reptitiously built up in the last forty years with malice 
aforethought to conquer the world. As you are aware, 


the machine-tool department of the British Ministry of 
Sir Alfred Herbert, a 
In order to prevent 
insufficiently 
ploved, he has established a machine-tool clearing house. 
In the last months h 
tigated 22,000 2] 
chines, which are valued roughly at $15,000,000. 
The production of munitions, of course, depends al- 
machine tools, 
and probably astonished, to hear that the output of Eng- 


Munitions is under the care of 


well-known machine-tool builder. 


nachine tools standing idle or being em- 


is clearing house has inves- 
3.000 ma- 


seven 


applications and released 


most solely on and you will be glad, 
land is today twenty times what it was two years ago. 
The Woolwich arsenal, which was our main supply in 
1914, employed then a staff of 11,000, and the staff to- 
is 74,000, and while in 1914 only 


employed in this arsenal there are now 25,000 employed 


day 125 women were 
there. 

The cost of the manufacture of 
Britain has resulted during the last year in a saving 
of $200,000,000 the production for the 
previous year, and workmen have been so prosperous 
that out of their savings they 
000,000 to the war funds. 


munitions for Great 
costs of 


over 


have contributed $200,- 
The employment of women 





*Paper presented before the Nat il Association of Machine 


Tool Builder it a 


JAPP, C. B. E. 


for I Minister of Munitions 


in the manufacture of munitions and the dilution of 
labor with women, in the case of machine work, amounts 
to as high cent., and women have 
been able to earn, working piece-work, 90 per cent. 
in excess of the time rate. They are employed in all 
industries; namely, gage making, machin- 


as 60 per these 


manner of 
ing shells, foundry molding, glass blowing and ship 
the 


building, and, of course, agriculture. In inspec- 





tion of munitions, which employs some 50,000 people, 
60 per cent. are women, and in one large powder factor) 
the proportion is 290 girls employed for 
worker. The above information is taken 
ports of Doctor Addison’s speech in the House of Com- 


each man 


from the re- 
mons. 

It is encouraging to learn that the maimed soldiers 
are being carefully equipped with artificial limbs and 
skilled workmen. Queen Mary’s training 
workshop at Brighton has been particularly successful 
in this beneficient work as well as that at Roehampton. 
The problem of making the maimed soldiers independent 


trained as 


of charity is a most important one and the cheerful 
way in which these brave men have faced the problem of 
making themselves useful and independent is very in- 


spiring. 


PARTICIPATION OF THE UNITED STATES 


Now that this country has enlisted with the 
Allies to destroy the destroyer in self-defense, final vic- 


I am sure that you all realize that you 


great 


tory is assured. 


are not fighting to save France, or the British Empire, 
but 


It is your war as 
other 


you are fighting in self-defense. 
much as and among 
things will bring 
to the German people in much the 
way 


ours, 
victory freedom 
same that George Washington, 
without knowing it, helped to bring 
freedom to the English people, and 
his victory in America over George 
Il], the King of England, 
established not only the democratic 
government of the United States, but 


German 





also of Great Britain and of the 
British Empire. With wonderful 
wisdom, President Wilson guided 


this country along the lines of strict neutrality until the 
people learned for themselves of the schemes of Ger- 
many to place this country, along with the rest of the 
the Gradually the 
people were prepared for the great decision as bit by 
bit the evil intent of Germany was uncovered and 
vealed until the point was reached when President Wil- 
son “The time has come to conquer or submit, 
for us there is but one choice, we have made it.”” And 
although to some it may seem to take a long time for 


world, under heel of autocracy. 


re- 


said: 
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your army to strike, make no mistake, this country is 
getting under way; it is like a huge flywheel, which 
takes time to reach its full speed and to develop its full 
energy, but ultimately becomes irresistable, overcoming 
all opposition in victory. The time will come for every 
country that is neutral today to decide whom they shall 
serve as there appears to be no neutrality possible for 
country or individual in this war of right against might, 
of good against evil. 

This country has been putting its house in order for 
some time since the financial adjustment after the panic 
of 1907, and the gradual awakening from the condition 
of a country seemingly parochially interested only in 
its own affairs to a country today with world-wide in- 
terests, indicates that you are destined to be an even 
greater power for good in the immediate and future 
history of the world than you have been in the past, if 
that were possible. 

Now, as to the possible duration of the war, I am 
no prophet, but each year the suggestion has gone out 
from Germany that the Germans cannot hold out another 
winter. This is the same old effort to put the nations 
to sleep that was practiced for forty years while the 
Germans were preparing for the conflict. 

Make no mistake, let us not be deluded; the 
whether it ends this year or later, must be prosecuted 
as if it were to last for many years, but combined ef- 
fort must not relax or the good work already done will 
be lost. Germany is the nation that passed through 
the thirty-year war, so we know they have a great re- 
serve of staying power and we must not be deluded by 
false predictions of early breakdown. 

From the past we learn that it required only seven 
days for the Germans to steal a part of Denmark, seven 
weeks to steal a part of Austria, and seven months to 
Let us hope it will not take 


war, 


steal a part of France. 
seven years to force restitution, and to destroy the be- 
lief and delusion of the 
German people that war 
is profitable. It is very 
evident that we cannot 
dissociate the 
people from the German 


German 


government in all the law- 
lessness and brutality of 
the last three years, for 
they are one. The present success of Haig in Flanders, 
and Petain in France, points to an early withdrawal of 
the Germans to the Antwerp-Brussels-Verdun line, but 
the present bad weather may postpone this till next 
spring, just as the Somme advance last fall resulted fin- 
ally in the withdrawal to the Lens-Lafere line in the 
following March, but the condition of Italy and Russia 
is not so hopeful. 

Meantime the submarine campaign is still serious, 
and in a recent speech, Doctor Addison, lately Minister 
of Munitions, said that the submarine losses of vessels 
carrying munitions from this country was nearly 6° 
and Mr. Lloyd George is reported as saying that al- 
though twice as many German submarines were de- 
stroyed during the past year as in the previous year, the 
sinking of allied steamships is still heavy, so we must 





hasten our shipbuilding everywhere. 
But if Germany hopes to put Great 
business before the United States is ready, it is 


Britain out of 


evi- 
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dent they have made a scalculation. They made the 
same miscalculation when they thought that they would 
put France and Russia out of business before Great 
Britain was ready. 

When you consider that Great Britain has more 


than five million men under arms and that the United 
than double that of 
Great Brifain and has practically unlimited resour 


States has a population of more 
it is impossible to understand those who doubt that th 
final outcome will be the defeat of Germany. 


As to the outlook after the war and the restoratio) 


that will be necessary, let us look forward with hop 
and courage. This is a wonderful time we are livins 
in and a wonderful war we are waging, inasmuch 
we are not only destroying the lust for conquest and 
military power in Germany, but throughout the world, 
and we are setting ourselves and the peoples of the 
earth free from bondage to all manner of abuses. 

We are establishing a universal democracy, the de 


mocracy that will be the universal form of Government 


mn of the franchise to women, who have 


with the extensi 


done so much by their wonderful work during the wat 


our eves to the folly of thinking a man is 


ights 


to open 


entitled to more r than a woman. 


READJUSTMENT 


Alcoholism or John Barleycorn is vanishing fron 


sight, with all his attendant evils and economic waste; 
Provin 
commenced 


Wealth is 
England the 


New foundland, except the 
the 
following 


all of Canada and 
of Quebec, hi: 
and this country 
redistributed 
poor have virtually disappeared. 


ive gone dry since war 


is rapidly suit. 


being more evenly, and in 
abject 

The employer and workmen, the rich and poor, th« 
educated the 


trenches and spilling their blood together for the brot 


and uneducated, are meeting in th 


erhood of man, and in doing so are learning to admire 


and love each other, and can we doubt that a nev 


Heaven and a new 
that the lookout is bright with promis¢ 
preparing 


Earth are being revealed tod: 


The business world is already for the re 


adjustment necessary by scaling down the excessive 
stock-exchange values, and plans are now under wa 
to provide work for the returning soldiers after tl 
war. 

If the British army is disbanded at the rate of 40, 
000 men per week it will require three years for the 
work, but as arrangements are perfected this wor! 


will no doubt be accelerated. Probably 
will apply to all the Allies. 

The skilled tradesmen should be 
by their industry there be built up 


necessities that will be required for the deva 


} ee 
released first so 


will the supply 
stated 
tions of France, Belgium and Servia, and to replen 
the depleted stocks throughout the world 

The reforestation of the British 


] ; 
Isles In I1Us¢ 


have been a big undertaking before the war, but 
since the forests and plantations have been 

for use at the front it is a task that will requiré ime 
diate attention and employ large numbers of the return 


ing soldiers. 
The huge credits that have been established to carr) 


on the war, amounting to $35,000,000 day in Great 
Britain alone, cannot be halted mediately after the 
war is over, but wil! continue until the commercial pur- 
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suits are reéstablished. These huge daily disbursements 
have shown us that wealth is stock of 
gold as it is credit; in other words, confidence, and we 


not so much a 
can surely supply unlimited stocks of that. 
Before the war we had not sufficient courage to spend 
$35,000,000 a year on welfare and betterment work, 
but today we spend that much per day for destruction, 
so that we will again fear to invest our capital 
in pulling down and rebuilding the wretched hovels in 


housed and in carrying 


never 


which the poor of Europe are 


} 


on other beneficient work 


Refore the war. Great Britain was a creditor nation, 


with a credit of $750,000,000 
f im- 


investments coming to her shores as an excess of 


annual interest on foreign 


ports over exports representing a capital investment of 
some $15,000,000,000; while on the other hand the United 
a debt of $350.000,000 


ountry by 


States was a debtor nation with 
this « 


excess of exports, over Im 


interest on investments in foreigners, 


which was paid for by an 
ports, representing a capital investment of some $7,000, 
000,000. 

Now, while Great Britain has loaned, I 
$7,000,000,000 to her Allies and partners of the British 
Empire, many billions have been spent in this country 


understand, 


for munitions and other supplies, and on account of 


the debt Britain must 
her excess of 


more self-supporting as to agricultural produce, and by 


incurred Great in the future re- 


duce in ports over exports by becoming 


manufactures for ex- 
will undoubtedly 
to import a greater proportion of its needs when it 


greater productive capacity in 
ports, while this growing country have 
takes 
cannot 


interest 


the place of a creditor nation, as the 
be paid excepting by merchandise 


But no matter how much money the Allies may owe 
you at the end of the war, I feel you will still have 
the moral debt you owe for the protection they have 
given you for the past three vears; first, by the British 
Navy, and second, by the blood and treasure spent in 


the trenches in France, a debt you will appreciate more 
and more as This 


is also shared by the small neutral nations of Europe; 


the struggle continues. moral debt 
as who can doubt what their fate would have been had 


Germany been victorious? 


WoRK TO BE DONE 


There will be endless work to be done after the ter- 
mination of the war in construction and reconstruction 
so that all mankind will be 
The 


building and losses sustained during the war will keep 


fully and actively employed. 
building of steamships to make up the curtailed 
the shipyards busy for several years to come. 

The supplies required to reinstate the devastated in- 
nothing 
upkeep of the 


and Belgium, to say 


dustrial sections of France 


of making up for the neglect in the 


British railway and other public utilities on 


systems 
account of all facilities being 
work, will 


impressed during the war 
munition surely 
full 


present 


for keep the machine-tool 


for many 


trade occupied vears, especially as at 
run without 
other industries 
So, let us look forward 
the 
that our boys are making for all we hold dear. 


This war is undoubtedly a 


so much machinery is allowed to 


repair, and the same applies to all 
that supply the needs of man 
cheerfully to the future, inspired by self-sacrifice 
on the 


the few 


warfare of ideals 


one side we have autocracy or the mastery of 
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ruling at the expense of the many warring against 
democracy, or the Government of the people, by the 
people, for the people, the democracy of Lincoln. 
Before the war it was surely an inspiring sight to 
the great liners and cargo ships steaming ma- 
jestically down the Hudson on their way to Europe, 
but now to see these ships with the brave men handling 
them go out to meet the lurking dangers of mines, and 
torpedoes without a murmur, and without the praise 
that 
These men are of the race that first said: 
and children first,” 
British Empire today and founded this great democracy 
sprung the Pilgrim fathers, who from 
the Motherland; the Motherland which stood for women 
and children first, the Motherland that is today fight- 
ing the Fatherland that murders children 
first in all of the unspeakable atrocities that have driven 


see 


is their due, fills me with wonder and admiration. 
“Women 
the race which is fighting for the 


from sailed 


women and 


the world to arms to destroy the ruthless aggressors. 


GERMAN PROPAGANDA 


The world is just beginning to awake to the fact that 
the enmities and resentments existing between the vari- 
ous nations have been largely instigated and fostered by 
The mutual suspicion and 
sentment which seemed to exist between Great Britain 
and America was certainly the result of this propaganda, 
and the trouble which has existed for years between 
Britain Ireland fostered in the 
same dastardly way. If the war resulted only in the 


German propaganda. re- 


Great and has been 
freeing of the world from the international suspicion 
engineered by this diabolical propaganda a great benefit 
would result. 

If all suspicion is removed, then it will be possible for 
the nations to combine in the maintenance of a policing 
force, sufficient to overcome any aggressive nation that 
attempted warfare in the future. 

One of Elihu Root, has de- 
scribed the war as waged by the Allies as “The great 


your greatest citizens, 


peace movement.” 

In conclusion, let us remember our debt of gratitude 
to the brave men in the trenches and on the high seas. 
What tribute shall we pay the brave boys of all the Allies 
in the trenches fighting the good fight, even though 
not without fear for the horrors of this cruel war, al- 
ways cheerfully facing discomfort, danger and agony, 
and giving their lives for our cause, and our men of 
the navy ever watchful and alert in storm and shine 
guarding the world, standing between the Central Pow- 
ers and world dominion while our armies prepare. 

Gentlemen, can we do less than back them with all 
we are worth until they have broken the war machine 
of Germany, for we cannot have peace until that is ac- 
complished. about our duty cheerfully 
and unafraid, guided by principle in all our business and 


So, let us g 


daily experience, and by our honesty, fidelity and sacri- 
fices to hasten the day when the nations of the earth. 
each retaining their individuality, shall all be brothers: 
a great democracy governed by the Golden Rule. 
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VI. Optical Elements 





This article 
used in the 


kind of glass used, how it is tested for flaws, 


takes up the making of the lenses 


panoramic sight and describes the 


how it is cut, ground and polished. 





HE lenses and prisms of the panoramic sight 
must be made from the best-quality glass, 
from strains. 
defects are due to improper mixing of the materials 


bubbles, flaws, stri# and 
of which the glass is made. 

Small bubbles and flaws can be readily detected with 
the and more or less detrimental effect 
according to their location. Striw distort and darken 
With strained glass no distinct image can 

Bubbles and flaws are visible when the 


eye have a 
the image. 

be obtained. 
two flat sides of the glass have been polished and the 
glass is examined by holding up to the light. To detect 
strie, especially when they do not show prominently 
in layers, but appear in threadlike form, requires a 


practical man 





with a trained se 

eye. In exam- * C 
ining the glass B 

for strie the \ 

ends or sides 

are ground . » 

and _ polished 5... 

and the glass aa 7 
held to the FIG. 66. INSPECTING FOR STRAINS 
light so that 


the body of the glass can be observed from end to end. 
The presence 
threadlike sprays renders the glass unfit. 
Strains cannot be detected with the unaided 
For detecting strains a polished piece of flat 
(darkened on its back surface) is placed upon a flat 


of small bands of color, channels or 


eye. 
glass 
McGraw-Hill Publishing Co., Inc. 


Copyright, 1917, 


free 


These 


1, Fig. 66. The glass B, which is 


surface, as shown at 
to be 
holder, similar to Fig. 66. At C 
lar-shaped Nicol prism through which the 


inspected, can be held by the fingers against a 
is shown the rectangu- 
observation 
The Nicol 


two parts cemented together. 


is made. prism is made from quartz, in 


The glass B is placed 


between the plate A and the prism C so that light 
reflected from the plate A will pass through the plate 
B and the prism C before entering the eye. When 
the glass is rotated on its axis, light and dark shades 
appear successively, according to the angle at which 
} _— = — ] ) 
| | | 
} os 
, 
{ 
| a as 
a en se — 





light 
over the 


various shades of 
distributed 
strain. 


held. If 
appear to be 


the glass B is the 


or dark evenly 
entire surface, the glass is free from 
To test the stability of both 


fully cleaned and the glass is placed under a glass bell 


glass, sides are care- 
and exposed to muriatic acid fumes for from 24 to 30 
a place free from 
after 


(which is easily wiped 


hours. It is then carefully sealed in 
dust and ammonia fumes for about 24 hours. If 
this time a coat of moisture 
off) is found on the polished surface, then the glass 
is not suitable for optical purposes. Another test is 
to slide the finger across the polished surface with the 
surface held at an angle toward the light, and examin? 

Glass liable to become spotty when coming in contact 
with moisture or the weak acids present in perspiration 
can be distinguished by iridescent patches of a metalli 
luster. If no moisture can be perceived, the glass is 
suitable for optical purposes, 

Thin plates of polished glass are cut with a diamond 
glass cutter. For ground or frosted glass, either a 


hand glass cutter having a hard steel wheel or a hard 


if free from defects. 
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covered file is used. After marking the glass as 


Fig. 67, the 


thin 


shown in separated by a 


pieces are easily 
slight pressure. 

For cutting circular pieces from thin glass a circular 
utting With the 


the circular cutting machine, the circles are laid out 


machine is used. diamond of 


ola sS-C 


shown in Fig. 67, and the glass is cut into squares 
nd separated. The corners are then removed and the 
circular piece obtained 

The cutting of glass in. thick and over requires 
a special machine The machine snown in Fig. 69 is 
used for separating square slabs of rough glass into 


DROOL Ts SE a 








suitable lengths and widths for manufacturing prisms 
In this illustration the operator is clamping the glass 
slab to the holde The slabs rest lightly upon the 


, £&. littiy ¢ . . 
top edge of the sittings ‘mount of pressure 


The « opper 


being governed bv the counterweight at A 
diameter and 


out side 


slitting wheel B is in thick, 12 in. in 
charged with diamond dust on the 
It revolves at 210 


The glass slab is marked off for the width and length 


heavily 


diameter. r.p.m. 


of the pieces wanted. It is then adjusted in the holder 
that the marl ll rest at the proper place on the 
ttine whee The holder is pulled down so that the 


M A ¢ 
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work rests upon the wheel. Enough weights are placed 
upon the counterweight A to allow the work to bear 
lightly upon the disk. Oil pans under the saw contain 
through which the lower edge of the disk 
passes. The oil washes away the refuse glass from 
around the saw and allows it to cut freely. After the 
various cuts on the work have penetrated to within 
the brass plate of the holder, the work is 


coal oil, 


in. of 
removed. Knocking lightly on the opposite side from 
which the cut is made will separate the pieces. 

The life of the saw depends upon the way it is used. 


Too much pressure of the glass against the saw will 
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AND CUTTING 


dust embedded in the 
alwavs rest flat 


be started upon 


the diamond 


saw sh 


juickly cut 


pper disk 


aWay 
The 
the work and 


corner of the slab. 


yuld upon a 


should never 


rftace oft 


tne snary edge or 

After the saw has been in use for some time and 
the diamond begins to wear away, the saw needs to 
be recharged. To charge a disk with diamond dust, 
the outside diameter of the disk is turned true and 
flat Diamond when received from the dealer is too 


large to use and has to be crushed fine. The diamond 


is placed in a suitable receptacle and pulverized until 


a fine uniform grade has been obtained. 











November 15, 1917 AMERICAN 
Place the fine diamend on a flat steel plate, and mix 
with oil. Hammer the copver disk down upon the 
diamond until the latter is firmly embedded in the cop- 
per; at the same time rotate the disk so that even 
distribution can be obtained. 
In the illustration, Fig. 69, is also snow.. the method 


of grinding the semi-circular slot in the rotating 
prism. The grinding operatior. are the same as for 
slitting. The width and the diameter of the disks are 


governed by the 


size required. The 
ae“ speed of the disks 
F. is 240 rpm. In 
slitting the glass 

for making prisms, 

of 


an allowance 
0.2 in. 
required 





about over 
the 


mensions for a fin- 


di- 


prism is 
This gives 


ished 

made. 
be sufficient thickness 
for the rough- 
grinding opera 





: tions. One side of 

| | | the prism is 
—_ — | 

J ground flat and 





used as a base for 
the grinding of the 
prism. The sur- 
faces of the prism 
from 

No. 

of 
emery. 


are squared 
this base with 
150 
roughing 
The rough grind- 
ing of the prisms 
is performed upon 
the machine shown 
in Fig. 70. This 
circular cast-iron plate { in. 
Emery mixed 


grade 


FIG. 68 HOLDiR FOR PRISMS 


machine carries a 4-ft. 
thick, which revolves 160 to 170 r.p.m. 
with water is thrown upon the plate, and the surface 
to be ground is held thereon with the hands. 

After the rough grinding with No. 150 emery has 
been completed, the fine grinding is done. For the 
fine grinding, a smaller machine is used, similar to 
that shown in Fig. 70, except that the wheel is 18 
in. in diameter and revolves at 236 r.p.m. With the 
smaller grinder the surfaces of the work are ground 
with No. 220 emery, and after that with smoothing 
emery. The latter is not graded by letters or numbers, 
but is called fine emery for smoothing. 

After the sides of the prisms are smoothed, they 
are ground to thickness. If a large number of prisms 
are to be ground, a circular cast-iron holder is used, 
similar to Fig. 68. The holder is heated to a degree 
that will melt yellow beeswax. The wax is then spread 
like a film over the surface of the plate, and the flat 
side or base of the prism is pressed firmly upon it. 
When the tool is cold, the block is ready for grinding. 
Four of the prisms are allowed to overlap the plate, as 
shown in Fig. 68, for the purpose of measuring with 
a micrometer and keeping the thickness uniform. When 
the overlapping prisms have been ground to a uniform 
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thickness, all the rest of the prisms on the plate must 
be of the same thickness. 

In grinding a block of prisms, No. 90 grade of emery 


is used first—after that, Nos. 150 and 220 and, last, 


No especial rule can be given as 


In 


smoothing emery. 
to when to change from one emery to another. 





SLOCKING 


TOOL FOR 


roughing down with the roughing emery, the coarse 
emery grains chip the edge of the work and cause a 


pitted edge formed by the rough emery grains. The 
roughing is brought as close to the finish size as pos- 
sible and still allow enough stock to grind out the 


the fine and smoothing grades of 


This depends upon the judgment of the oper- 


ragged edge with 
emery. 
ator. 
In grinding the height of the rotating-head prism, 
the blocking tool, Fig. 71, The tool is heated 
and a film of beeswax applied. The right-angle sides 


is used. 


of the prisms are then pressed into the grooves, ar- 
ranged so that each end will overlap slightly so as t 
permit micrometer me The grinding is ther 
This blocking tool is shown on th: 
grinder in Fig. 70. Another view of the same blocking 
tool is given in Fig. 72. This the 
tool arranged for grinding one side of the roof of the 


sasurement. 
performed. also 


illustration shows 








HAND GRINDING PR 


rOR 


MACHINE 
lower reflecting prism of the panoramic sight. In this 
set-up a brass strip cut with 45-deg. angle slots is 
held against one side of the V-slots in the holder with 
melted wax. The prisms are pressed into the hot wax 
and held in this way at the correct angle for the pur- 
poses of grinding. 
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In order to fit into places with interfering edges 
or corners, the prisms are usually beveled or rounded 
on the sides and ends 1 and B, Fig. 73 This is 
also done to reduce the weight of the instrument. In 


beveling, about 10 prisms are arranged in pairs with 


bottom ttenuses; together, as 


surfaces 
.; ne 
k lf. do. 


and a glass strip is-cemented to the 


tne or hyp 


These are cemented togethe) 


prisms may be held in an uprigh 


Held 


position while grinding. in this position, the 
bevel t J) is obtained. Fo etting the bevel at # 
the prisms are held at an angle while being ground 
In rounding the « B,asp fixture is used s 

lar to that shown in Fig. 74. The prism is center 
n the holder v the e D), and the slide rest ¢ 
is lowered until the prism touches the grinding plate 


inning through the 


1. The holder B works on an arm} 





slide ( which allows it to be rotated for grinding the 
radius. 
After the prisms have been ground nd beveled, the 
next operation is polishing For blocking, the work 
nted upon pertectly 
flat locks or disks the d 
ameter of which depends 
upol quantity of work to 
be poli hed The diameters 
vary from 8 to 16 in. The 
blocking tool is heated to a 
degree that will melt par- 
sists aflin wax. Small pieces of 
plate glass are first placed 
near the ¢ t hown in Fig. 75. The 
lock then filled h tl risms to be polished, 
t de 1 polished down on the blo n 
the wax 
In blocking the prisms for polishing, the smallest 


urface is usually blocked first. 








FIG. 75. PRISM BLOCKS FOR HOLDI THE PTE 
firmly down on the tool, and it is allowed to cool 
Melted beeswax is then applied to the exposed surfaces 
f the pri ; with a camel’s-hair brush This is done 
to prevent the plaster of paris, which is later poured 
n the prisms, from stick to the glass A brass 
band is then fastened around the block, as shown at 
1, Fig. 75. This band should be deep enough to clear 
the largest prism on the block 
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fastened to the block, we 
the 
bottom. A mixture of plaster of 
ond about ten of 
cement, is mixed with water and poured into the com 


the band has been 
hollow compartment 
the 


cement, 


After 


have a with prisms seated 


firmly on paris 


arts jlaster and one of 
art last | f 


a 


ent, The plaster is poured 


even with the top edge of the brass ring A, 


partn covering the prisms. 


Fig. 75. 





The driving tool A, Fig. 76, is then attached. This 
tool has a flat surface, is about 1 in. thick and has 
a threaded hub that screws into the driving spindle 
of the machine. Four or five holes about 1 in. in 
A 
B 
. Cc 
, D 
c D 
j Lip | 
“| r\ 
Lad - AL 
FIN RE F ‘ PRISM ENDS 


The driving tool 
their 


are drilled through the tool. 
at B, the 
plaster cast as they appear when ready for the polish- 
In attaching the driving tool, it is placed 


aqlameter 


is also shown Fig. 75, with prisms in 


ing machine. 





LING 


OPERATION 


ES OF LASS Dpt'} 


POLISHING 


on the top of the soft plaster and its surface clamped 


to the top edge of the ring \ Fig 75. Plaster is 
then poured into the holes in the tool and allowed 
to harden. The blocks should be allowed to stand for 


12 to 16 hours. 
After the 


removed. The block 


fron 
plaster has become hard, the band A is 
ing tool C, Fig. 75, upon which the 
placed in wax: is also removed. In 


prisms were first 
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, 


order to remove the blocking tool from the cast, it used in polishing from being absorbed by the plaster 
should be heated sufficiently to warm the wax, after After the shellac is dry, the block is ready for the 


which the plaster cast will slide off easily. fine-grinding operation that precedes the polishing 
We now have a plaster of paris block with the prisms The fine grinding is done by nand. A grinding plate 

firmly embedded and the surfaces to be polished ex- is used which will screw into the spindle of the 
posed. The plaster is cut away from the exposed chine shown in Fig. 76. The grinding plate is 
surfaces of the prisms to a depth of about in., so. thick and should always be of the same diameter 
that nothing but the glass surfaces can come in contact the block to be ground. The top of the plate s! d 
with the polisher. The blocking tool C, Fig. 75, is slightly convex instead of perfectly flat, so that, dur 
again brought into use at this point. The flat surface’ the fine grinding, the center of the work ll | 

is carefully cleaned and the blocking tool heated just tendency to grind faster than the outer edge r) 


enough to be able to bear the hand upon it. The plaster makes the next operation of polishing easier, a 


easier to polish level when a slight departure fro 





; ? perfect flatness is shown by a low center 
The finest smoothing emery is used for the fi 
grinding operation, numerals not being used t 
tinguish the grade. The emery and water are ¢ 
tributed on the plate, and the block with the 
side down is placed Ipon ie When the macl 
started, the speed at which the plate revolves « 
regulated by the handwheel EF, Fig. 76. The pl 
rotated evenly from side to side with a lapping mot 
The emery is not allowed to become dr When 
begins to dry, a little more emery and water are pl 
upon the plate. After grinding for a tew minutes, th 
block is removed and the emery cleaned off with 
sponge; the surface of the glass ; then close] 
spected with a magnifier to ascertain whether tl 
grinding has produced a uniform finish, free 
scratches, minute pitmarks or holes left fror 
previous grinding with rough emery. The hand grind 
ing continues until all the defects disappear l'} 
block of prisms is then ready for polishing 
Before the block of prisms is polished, the surt 
af the block is thoroughly cleaned with a small brus! 
great care being taken that all the emery is remove 
; from around the prisms Rouge is used in polishit 
: In some cases while a block is being polished and 
the finishing touches are being given, it happens that 
1 grain of emerv overlooked in cleaning becomes di 
; lodged. If this occurs, it is liable to scratch the polis! 
surfaces of the prisms, 1n which case the block | 
; to be reground 
The polishing of the block of prisms is done wit} 
the automatic machine shown in Fig. 76. In this illus 
tration A is the holding tool, to which the plaster 
cast B is attached. As previously mentioned, the cxst 
is held firmly to the tool bv the plaster entering the fou 
holes in the tool. This block revolves under the polis! 
; ing block C. Various speeds are used, according to tl 
FIG. 76. PRISM-POLISHING MACHINE cama 
size and condition of the block to be polished r) 
cast of prisms is inverted and placed upon the block speed changes are made with the handwheel £, wt 
ing tool C. Weights are placed upon it so that, when operates the speed cone 
the tool is cold, the surfaces of the prisms will be When ready for polishing, the block screwed | 
perfectly flat with each other. The slight readjust the machine and the top carefully cleaned, as describe 
ments that take place when the heat from the blocking The polishing tool C is placed on tl block, Md tl 
tool reaches the plaster cast are made possible by the overhanging arm F lowered to its horizontal posit 
fact that the melted beeswax, which was applied just The height of the finger G then Isle { ent 
before the plaster was poured, once more becomes soft the hole in the hub of the polishing to a bate 
and pliable with the heat; and when again allowed to of the hole is nearly twice as large as that of the tinge! 
cool, it holds the prisms securely with perfectly flat so that plenty of room for the polishing movement can 
surfaces exposed for polishing be obtained. An eccentric motion is imparted to the 
After the block has cooled, it is removed from the polisher by the eccentric H, whicl ttached to the 
tool, and the plaster on the top and sides is covered overhanging arm F. The range of spindle speeds is 
with licuid shellac. The shellac prevents the water from 30 to 170 r.p.n The ratio of one complete turn 
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of the eccentric to one revolution of the spindle is 1 
to 4. 

Norwegian pitch is used for making the polishing 
block C. The pitch is heated and strained through 
about 10 thicknesses of cheesecloth, so that all dirt and 


impurities are removed. In cold weather, when the 
pitch has a tendency to become very hard, it is kept 
it. 
heated 


For making a 
until it 


mixing pine tar with 


tool, the 


pliable by 


polishing pitch is becomes 


PRESSES Tal PPS Cn ET ae 








F 77. CAST AND PRISMS 
liquid. The liquid pitch is poured upon the flat surface 
of the polishing tool to a depth of about in. Wet 
paper strips are placed around the edge of the tool 


When the pitch 
becomes hard, the paper strips are removed, and six 


to prevent the pitch from running off. 


strips are cut in the pitch. 
The strips are cut in. wide clear through the 
pitch to the plate. Three are cut equally spaced in 


direction and three at right angles also equally 


This divides the polisher into squares, with 


one 
pa ed. 
in. spaces between the squares. 
Rouge, a compound of copper and oxalic acid, is used 
A mixture of rouge and water is applied 
The block revolves, and 


in polishing. 


to the surfaces of the pris1 


the polisher revolving with it worked from side to 
ide over the glass by the arm H of the machine, Fig. 76. 
Polishing takes from eight to ten hours. The work 


ild be lubricated 


and a 


shi 
frequently 


color test made 
every two hours. 
The color test is 
used to determine 


the degree of flat- 
ness on the surfaces 
of the prisms. For 
the color test a pie e 
of plate glass 2 in. 
0.3 in. 
The 
is polished on 


square and 


thick is used. 
glass 
hoth side 


flat. 


sides, one 





perfec tly 


4 The flat side of the 


oa | 7S THE S&S j test glass is placed 
ipon the work that 
is being polished. When one broad color is seen, the 


work is perfectly gnifier should be used to 


see whether the surfaces the prisms are free from 
light scratches and small emery pits 
When the polishing has heen finished, the prisms are 


removed from the plaster by entering a sharp chisel 
at the bottom of the cast By knocking lightly with 
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a hammer, the cast will come from the tool. 
Then hammering lightly upon the bottom of the 
cast, the plaster is easily broken and the prisms are 
it. They are washed in benzine to 
remove the beeswax. The cast is shown in Fig. 77. 
After one surface of the prism has been polished, 
the next surface to be polished is tested from it for 
squareness. Knife-edge squares are used for this pur- 
If, when the square is held to the work, light 
is perceived along the edge, it shows that the angle is 
To obtain the right 
angle, rub the unpolished side on a flat lapping block, 


away 


by 


separated from 


pose. 
greater or less than that desired. 


using smoothing emery and pressing upon the end that 
After this surface has been corrected, it is 
ready to be polished. The same operations are per- 
formed upon all sides that are to be polished. 


is high. 


MANUFACTURE OF LENSES 
in the explanation of the manufacture of lenses it 
is necessary to divide the subject into three parts: 
and over, small lenses with 


Glass 


Large objective lenses 2 in. 
flat curves, and small lenses with short curves. 
for lenses usually comes in large slabs, with the ex- 
ception of the glass for 3-in. objectives. This comes in 
square slabs, large enough to produce the one type of 





lens, crown or flint. 
In the manufacture of large objective lenses the 
corners are first removed from the slab selected by 
ji ERM a Ste 
k 
t 
bor ee 
FIG. 79. BLOCKED LENSES 
chipping off with a pair of wire cutters. After the 


removed, we have a circular piece that 
least 0.2 in. larger than the diameter of 
the finished lens. Remove all the sharp edges from this 
piece by grinding on the plate. One side is then made 
flat with No. 220 When a 
are to be made, they are blocked on a flat tool and 
ground to within the finished thickness. 
The next operation is the grinding of the curve from 


corners are 


should be at 


emery. number of lenses 


0.02 in. of 
this glass. If a concave surface is required, a cast- 
brass tool with a convex grinding surface is 
surface, a concave tool, Fig. 
grinding is putting No. 54 
emery upon this tool as it rotates at fast speed (200 
r.p.m.) and rubbing the lens upon it. After the curve 
has been rubbed, all the other grades of emery before 
mentioned are then used in succession until the sur- 


iron or 


and for a convex 


Th e 


used; 


79. performed by 


face is ready for polishing. 

Polishing is usually performed on cloth first and is 
known as rough polishing. In polishing convex sur- 
faces, the lens to be polished is cemented to a stock 
with black sealing wax. This stock is a little smaller 
than the lens and threaded so as to fit in the spindle 
of an automatic machine. A brass concave tool with 
a hole in the flat side having the same curve as the 
is used for the polisher. The hole in this tool is 


lens 
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made for the pin on the arm of the automatic machine. 
Heat the tool so that sealing wax will melt when placed 
upen its surface. Place a piece of thick cloth on this 
tool in the and out with the lens. The 
cloth used is a very heavy weave of broadcloth, which 
looks much like felt. It is then plunged into cold water, 
so that it will cool as quickly as possible and in this 
way prevent the wax from going through the cloth. 
For concave work the cloth is put on the lower spindle 
that fits on the automatic machine, and the work on 
the stock that has the hole in. 

polished by 


wax press 


Convex surfaces the revolving of 
the lens on the machine and the rotating of the polisher 


Concave surfaces are 


are 


from side to side over the glass. 
polished by revolving the polisher and the rotation of 
the work the cloth. The 
regularity of surface are determined by the use of the 


over proper curvature and 


color test, using the same principle as mentioned in the 


polishing of the prisms. These color tests are only 


made up when a number of lenses or the same curve 





ISHING MACHINES 


are to be made, in which case a gage is made and the 
flat work. 


When only one or two lenses are to be manufactured, 


same principle is applied for testing «s for 


a spherometer, Fig. 78, is used. The lens is placed 
upon the ring, and the pin in the center is moved up 
er down according to the curve of the lens. This pin 
manipulates a scale, which is seen by looking through 
the microscope. In this manner the height is deter 
mined and the curve of the lens calculated by using 


mathematics. 
After the lens is polished on cloth, it is 
centering we get the optical center 


ready to 
be centered. By 
of the lens to coincide with the geometric center. In 
this operation a brass tool of the diameter of which the 
lens A thin edge or wall about 

the this 
tool to a depth of about in., 2ccording to the curve of 
This tool is bench lathe. Heat 
is applied so that when sealing wax is placed on this 


is to be made is used. 


in. wide is made by turning out center of 


the lens. fastened to 4 


edge it will become soft. Warm the lens and place upon 
it this wax, putting the surface with the shortest curve 
Allow the rotate, the tool. 
T-rest a piece of soft-wood sharpened on 


lens 


inside. lens to heating 


Place upon a 


one end, and press it against the near the edge 
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By looking at the lens, the images that are seen will 
When these im iges remal 
fectly still, the lenses will be 


appear to be moving. 
central. Keep the stick 
against the lens, and hold on the tool a sponge wet wit} 
cold water. This the 
lens central. A amount of the surplus glas 

; cutting off the 
rest is removed and the lens made the correct diamete 
lens, heat tl] 


will harden wax and keep the 


certain 
with a and 


is removed by sharp file, 


by grinding with emery. To remove the 
tool. 
After the lens is centered, it is polished with pitcl 


for a while, so that the surface will be made as near] 
correct as possible and free from any light scratche 
or pits left from the cloth polishing. To polish 


pite h, the SWeet p 
test or 


light cut 


convex surface to the proper curve wit! 
gage 


of the polisher is regulated. If a color 


is used and the surface is found to be low, 


are made in the center of the polisher with a knife 
and the sweep is widened. Put rouge and water on the 
lens and polish until dry. Test the surface to see i 
a change has been made; and if it has. cut the polishe 
again, but leave the sweep as it is. In this way th 
surface will polish gradually up to the desired curve 
If the sweep is made toc wide, the urlace ¢ t! 


lens will polish off on the edge and none in 
and give it what is known as a bevel. To remove this 


bevel, lessen the sweep and polish until! trifle low 
Then polish as mentioned above, until the surf 
comes to the proper curve and the bevel disappears 

When a surface is high, the polisher is cut ne 
the edge and a very short sweep is used When t! 
surface in this case is p lished down too fast, we { 
what is termed a hole; that the surface is polis} 
low in the center and stavs high near the edge \ 
slight increase in the sweep will remove thi 

POLISHING CONCAVE SURFACI 

Concave surfaces in the work. if they are low ! 
polished to the proper curve | aking cuts in the 
center of the polisher; and short sweep is given t 
the lens. If the surfaces are high to tl rage 
cuts near the edge and widen the weel the ler 


In the foregoing operations 


teacher, and no limit can be given to the number « 
cuts that should be made or to the length of the d 
ferent sweeps. All pitch polishing is worked on th 
above principle, using slow speed for 2 }}-in. lense 
about 50 r.p.m. on an automatic machine) Afte 
fine polishing, the lenses are cementea togethe Place 
upon a stand the crown and the flint lens that are t 
be cemented. Turn up the surfaces that go togetho 
Put clean Canada balsam in the concave sui ce, and 
heat it until a drop of the balsam on the end of 
knife appears to be brittle Place the crown upon tl 
balsam and press it down until the bubbles t or 
disappear. Set it aside and leave it 

nove the balsam that covers the oute i é 
alcohol 

Smaller lenses that have flat curve ( roun 
roughed the same as the larger lens¢ O count 
the flat surfaces a number are usually polished togethe 
as in Fig 79 Heat the lense ( ut bout 1! 
thickness of black sealing wax upon one irface. | 
blocking convex surfaces, nvex tool is used 
Moisten the tool and place the t with the clean 
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surfaces down. Heat a convex tool and place it upon 
this wax. Cool by putting in cold water; and when 


the convex tool is removed, the lenses will be cemented 

to it. 
These 

same tool that serves for blocking 


are fine for polishing in the 


Only pitch is used 


lenses ground 


in the polishing of these blocks, the same principle 
being employed as mentioned in the polishing of prisms. 
After the lenses are polished, insert a knife under the 
the tool knock until the 
moved the tool. Centering cementing 
then performed. 

All fine-grinding and polishing operations mentioned 


wax near and lens is re- 


from and are 


an automatic machine, similar 
that have sharp curves 


above are performed on 


to Fig. 80, but small lenses 


are ground and polished separately on a bench lathe. 
A rough curve is made by cutting the glass with a 
sharp file as the lens rotates upon the lathe. No. 150 


and then the other grades until 
The then 


as mentioned in 


first used, 


for polishing 


emerv 1S 
ready same operations are 
performed connection with large ob- 


is placed in 
hand, 


in the polishing the lens 
stock and rotated by 
Fig. 80 is used for grinding 


It is motor 


jectives, only 


sealing wax on a wooden 


The machine shown in 


and polishing lense driven. The spindle 


speed for each spindle is regulated by the knob B. 
Speed fron 14 to 400 r.p.n can be obtained. The 
oscillating arm A makes one complete sweep for each 


turn of the spindle 


Making Use of the Practical Letters 


MaAcC HOINNIGH 


By CATHAI 


The value of a paper such as the American Machinist 
to the shop man who has to use his head as well as 
his hands is almost incalculable. It keeps him in line 
with the latest machinery practice. The articles on 


yroduction methods give him a standard to work up 
} 


to or to better The advertisements keep up his hope 
that he will eventually get those reamers and milling 
cutters which he needs, but which nobody seems to make 
inufacturing something totall 
different from its pre-war products. But features 
“Letters from Practical 
able to 


isual expenditure of gray matter 


now that every firm is m: 
few 
are of more direct value than 


Men.” Again 
troubles with ut the 


and again, I have been evade 


and cuss words by having at my disposal some other 
man’s experience gleaned ft these pages. 

To take one instance only out of many: We hada 
loose pulley on a drilling machine which our mill- 
wright, who is given to scriptural forms of expression, 
described as being “possessed of a devil.” For no 
particular reason this pulley would seize, generally at 


the most unexpected moments, so that anyone who hap- 


pened to be tightening up a chuck in the machine stood 
a good chance of having a finger broken or of getting 
the chuck key in the face As a consequence, that 


unpopular 
pulley, cursed the shop 


machine began to get 
We fitted oilers to the loose 
kid for not attending te it 
eased out the fitted 
still it seized, though every part of that pulley was oily 
ne who had been through 
Machinist. We took 


oil ways, 
and 


regularly, cut 


bore, swore, bigger oilers 


Then some: 


the America 


except the bore. 


the mill wrote to 
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his tip, cut a keyway in the pulley, fitted a “key” of 
felt to rub on the shaft with an oiler at the back to 


keep it moist, and we are still waiting for it to seize 
again. 

Sometimes it is possible to adapt ideas. For ex- 
ample, there recently appeared some correspondence 


concerning shrinking rings by dipping out from a red 
heat, so that the outside cools more quickly and closes 
in on the hole. Now everyone with any experience in 
hardening must have that in dipping out 
a ring there is a tendency to shrink; but as far as | 
know, few seem to have thought of taking advantage 
I do not now remember how your 


observed 


of this phenomenon. 
original correspondent proposed to use it, but the sug- 
gestion itself was the valuable part, and possibly he 
may be gratified to know of a new application. 

A friend works in a garage where a considerable 
amount of motorcycle repair work is done and where 
the equipment, to put it mildly, leaves much to be 
desired. Now, thanks to the fondness of the motorcycle 
designer for light connecting-rods and consequent high 
bearing pressures, the big and the small ends require 
In garage work, or at all events 
view is to 


frequent rebushing. 
in the garage in question, the object in 
get the work done cheaply and quickly rather than to 
obtain a high standard of workmanship. Therefore, 
I suggested that, instead of making a new bush in each 
the bushes be drawn and the eye of the rod, the 
average size of hole in which is about 1} in., be shrunk 
by heating red hot and dipping out with the length of 
the rod parallel to the surface of the water and the 
axis of the rod at right angles to it. In almost every 
case, except where there was little 
the eye of the rod, on pressing the old bush back into 
position it was contracted sufficiently to permit reaming 
out to fit the pin. 

Moreover, it looks as if this kink will be worked hard 
in that particular garage, for I believe the manager, 
whose mechanical knowledge is not extensive, wants to 
know if worn motor cylinders could not be shrunk in 
the same way to fit the piston! 


Case, 


very metal round 


American War Locomotives for France 
The 


roads in 


American war-service rail- 


in 20 working days, 


first locomotive for 
France was completed 
and engines of this type are now being turned out at 
the rate of about 30 per day. About 680 of these loco- 
motives and over 9000 standard-gage freight cars are 
on order. 

The first order for war locomotives was placed with 


the Baldwin Locomotive Co., of Philadelphia, on July 
18, and the first engine completed on Aug. 9. This 
is in spite of the fact that the boiler is constructed 


specially for this type of engine and is what is called 
a “superheater.” Otherwise, the locomotive is much 
similar to locomotives built by the Baldwin Co. for the 
English Government. It is not the most powerful type 
used in the United States, but on the 
heaviest engines would haul a train of about 90 loaded 
freight cars this war locomotive would haul 60 loaded 
Like all the equipment, it is painted battleship 
gray and bears the letters “U. S. A.” The locomotive 
weighs about 166,400 lb., with the tender about 275,000 
lb.—Official Bulletin. 


a road where 


cars. 
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This article describes a truck factory in the 
Far West turns out a large number of trucks of 
all sizes and makes use of many interesting shop 
All parts are produced from special 


Details are here given of clutch 


methods. 
grade s of steel. 
and gear manufacture along with other features 
of importance. 





HE Moreland Motor Truck Co., of Los Angeles, 

Calif., operates the largest factory devoted to this 

kind of business west of the Mississippi River 
and manufactures a most interesting and diversified 
line of vehicles. 

In addition to building various sizes of standard com- 
mercial trucks, the firm produces special fire-department 
wagons, army trucks, street flushing and sweeping ma- 
chines, trucks fitted up with moving-picture equipment, 
vehicles de luxe for touring purposes, and numerous 
other forms of trucks. All of them are operated by) 
four-cylinder, long-stroke motors, the drive from the 
transmission being by special shaft to the worm-driven 
rear axle. These trucks are made to use distillate or 
other low-grade fuels, the motor being built with a de- 
vice known as a “gasifier.” It takes the place of the 
intake manifold and heats the air before mixing it with 
the gas in the carburetor, then dries out the moisture 
in the gas on its way to the cylinder. In this way the 
wet gas or vapor from the carburetor is transformed 
into a warm dry gas and carried direct to the combus 
tion chambers while in this condition. A more detailed 
reference to this device will be made at a later point 
in this article. 

The present shops of the Moreland company employ 
between 600 and 800 men, and the new plant now near- 
ing completion in the near-by town of Burbank will 
give employment to over 1000 more, thus making this 


firm one of the biggest and most important manufac 
turing establishments on the Coast. The factory 
will be devoted entirely to the production of parts. This 
policy will relieve the present plant of a certain amount 
of floor 


space for the assembling of units and the erection of 


new 


of its detail work and leave a greater amount 
completed vehicles. 

There are many interesting things to be seen in the 
Los Angeles plant in connection with the making, test- 
ing and assembling of truck parts. The manufacturing 
attention upon the 
The 


special 


methods throughout are well worth 
part of 
finished 
trucks is of an equal degree of interest to motor users, 
and it is believed that 
is entirely unique in its conception and execution. 

a detailed description of the shop 


anyone engaged in mechanical pursuits. 


product in the way of standard and 


some of the work of these shops 

Before taking up 
methods here, I wish to refer 
most thoroughly equipped vehicles ever 
turned out This truck is a 
squad wagon built for the Los Angeles Fire Department. 

It carries in addition to the usual equipment of hose, 
battery of five powerful 


} 4 


briefly to what is consid- 


ered one of the 


by a motor-truck factory. 


nozzles, lanterns, axes, etc., a 


searchlights, with generator for operating them; an 


for cutting open- 
oke helmets for 


oxyacetylene outfit with cutting heads 
ings through steel walls and doors; sn 


the firemen; apparatus for reviving sufferers fron 
smoke and gases; first-aid outfits and so on 
THE MORELAND GASIFIER 
As already pointed out, the trucks built | +} 
cern, whether the standard one-ton to five-ton machines 
that are manufactured in large numbers, or special con- 


structions mentioned, all operate with low-grade fuels, 


distillate or other. The gasifier that makes this possible 
is built as part of the motor and takes the place of the 
intake at an earlier point in 


this article. 


manifold, as mentioned 
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The gasifier is of cast iron, to give it heat-retaining 
capacity, the intake and exhaust manifolds being cored 
through the outer shell, which envelops them completely. 
Fresh air is drawn through holes drilled in the top of this 
outer shell, directly upon the exhaust manifold. The 
air, now heated, is drawn down into the air intake of 
the carburetor, at the same time heating the intake 
manifold. This warm fresh air vaporizes the distillate, 
and the resulting mixture is carried through the heated 
intake manifold, entering the combustion chambers a 
perfectly dry gas, so that at the firing point the entire 
charge is consumed. 

It will be noticed that the carburetor is in no way 
changed by the addition of the hot-air intake to permit 
the use of distillate. The device has been put on every 
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The Fellows gear shaping machine and Gould & 


Fig. 2. 
Eberhardt hobbing machines are used here for cutting 


the teeth, the gear shaping machine in the foreground 


being shown at work on two gears in tandem on the 
arbor. 
The transmission gears are ma of low-carbon 


chrome-nickel vanadium-steel forgings that are first 
rough turned, then annealed by heating in the furnace 
and allowing the furnace and work to cool down. Next. 
the annealed blanks are finish turned, and the gear teeth 
are cut; then they are carbonized to a depth of =, to 

in. by packing in boxes with a special mixture and 
controlling the gas-furnace heat by a recording electric 
pyrometer. Following this, 


being heated first to 1500 deg. F. 


heat-treated, 
and quenched in oil 


the gears are 
















































































truck built by the company during the past six years 
and more, with the result of saving in operation about 
one-half the cost of running with gasoline. 

Turning now to some of the interesting features of 
shop practice in the manufacture of truck parts, Fig. 1 
represents one of the departments and shows a charac- 
teristic group of tools with certain operations under 
way. Thus, in the foreground will be seen a Le Blond 
heavy-duty lathe, used in this instance in machining the 
ends of axle housings. One end of the casting is shown 
gripped in a three-jaw chuck, while the outer end is 
supported in the steadyrest for finishing that portion 
of the work. 

This lathe, like other tools in the factory, has a con- 
venient stand at the end for holding tools, blueprints, 
chucks and other essentials for the work in hand. 
Throughout the entire plant, metal and wood cabinets, 
racks, stands and special trucks are found for facilitat- 
ing the operations of machining and assembling all 
parts of motor vehicles. 

A view in the gear-cutting department, 
transmission and other gearing is finished, is shown in 


where all 





to refine the case, then heated again to 1200 deg. F 
and once again quenched in oil for the purpose of re 
fining the core of the work. Finally, the 
drawn in fish oil at 600 deg., where they are allowed to 


gears are 
soak for 15 or 20 min. 

The gears are tested for hardness in the Brinell test- 
ing machine illustrated by Fig. 3, where the process of 
going completely over the work is clearly represented. 
This test is applied as a check upon the care with which 
the preceding heat-treating operations have been con- 
ducted, but it may be stated that few gears that reach 
the inspector’s bench fail to pass within the close limits 
of hardness required. 


FEATURES IN ASSEMBLING 


A view in the department devoted to transmission as 
This illustrat 


which the 


yn sh 


sembling is presented in Fig. 4. 
something of the orderly under 


various members of the transmission are put together 


processes 


one, with the operations carried on upon the 
work benches and special floor stands. The latter are 
l-in. channels firmly riv- 


one by 


of steel with legs made up of 
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top members and tied by riveted girts half 
either 
fitted with 


are open to 


transmission cases or 


the work in the desired position. 


Another view i! yf assembling is that in Fig. 


» which shows thod of putting disk clutches to- 


gether These clutches are made up of six 8-in. disks of 
teel which are blanked out, leaving 0.020 in. for grind- 
ing from the faces. The grinding is done on a neti 
huck in the surface grinding machine, using an alun- 
dum wheel The disks are of low-carbon steel; when 
assembled, “‘Thermoid” disks are placed between each 
pair of steel disks 


The work of assembling is carried on under the hy- 


draulic press, Fig. 5. the con plete set of disks being 
built up for each clutch and then placed on the table 
ready for application of heavy pressure. Fig. 6 illus- 
trates few operations required in the wheel depart 


ment and shows incidentally the application of air tools 


in mounting wheel boxes. Fig. 7 is a view of some of 


the details attended to in completing the trucks for 


service 


Some other features of this plant, including work in 


foundry, forge departments, will be consid- 


ered in another article to appear later. 


Producing a Bulge in Tubing 


By W. S. QUIMBY 


through which water is 


and out through 


led 1! 


in. 20-gage copper tubes over which a rubber tube is 

slipped connecting with the water-supply and the waste. 
t i 

rubber tubing on, I formerly 


Not o1 


not st 


In order to keep the 
filed in several grooves ly were the tubes weak 
did 


ethod of enlarging instea 


ened, but the rubber on. In casting about 


for an d of reducing the cop- 


per, I hit upon the followin 
Drill rod that will just pass freely through the tub- 
ing is cut into three pieces; A, Fig. 1, is about in. 


long, with one end flat and square and the other rounded 


off to about in. radius; B is the same length, but with 
both ends rounded: C is enough longer than the tube 
to provide a hold in the press ram PD plus the thickness 
of a stripper plate / in this case in.—one end of 
this rod being rounded similarly to the short pieces 


the 
provided and the rod C 


A number of lead slugs, the diameter as 


drill thick, are 


same 


rod and in 


is mounted in the press with the rounded end down 
The stripper plate F—a 12-in. piece of {x 13-in. flat, 
with a hole a trifle larger than the drill rod—is first 
passed up over the rod (¢ and suspended from the 
press ram by means of a cord. A slug is introduced 
at the tube end that has to be swelled, followed by 


the pin B 
end il 
about 
ing the middle pin 
the rod C 
rounded end 
The bolster plate F, 
the the 
place, and the tube, slugs, 
the ram until the 
in the 


this | another sl! 


ig and then the pin A, 
The flat e! d of 


the left 
a pilot when eject 


rounded pin A is 


protruding in., to serve as 


The tube is then passed up over 
until the first slug brings up against the 


fl; t-hottomed 


and in 


i iil 


with a 


recess G, 


diameter of rod deep. is slid into 


pins and all are lowered with 


protruding end of the rests 


pin A 


recess. Pressure is applied, the rounded ends 
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the lead and squeezing it out 
producing two very bulges H. 

with the tube adhering to the rod C, is 
the that the 
when again lowered, enters the hole 
the When a 
applied, the 
the two 


( nosing into 


the pins 
radially, 


The 


then 


neat 
ram, 
raised, and bolster is shifted so 
protruding pin A, 
J, of the same 
iount of 


pushing their way 


diameter as recess. small 


pins are 
thin cur 
Two 
rings left 
r . fitting tightly into 
the two bulges, giv- 


pressure is again 
through 
tains of lead J. 


lead are 





ing an even, smooth 
The 


however, 


bore. lead is, 
afterward 
the 

tubes are filled with 
K lead to 


sharp 


C removed, as 


secure a 


vA 


right-angle 


after 





which 
melted 
These slugs in- 


bend, 
the 


out. 





lead is 

H FIG 2 
crease the diameter 

/4 of the tube from 

to about #7) in. 

the 

ation, using two new 


¥ 


By 


oper- 


WSS 
c 
4 


repeating 


slugs, another in. 
could added to 
the bulges, the tube 
‘ hout ! 


be 
ts over-all length in. each operation. 


The tube is stripped from the rod C by merely bring- 
ing the weight of the two hands down on the stripper. 

This method 
nealed tubing, the difference in the amount of pressure 


To all 


works equally well on hard and on an 


lired being very little. 


regi appearances, any 
number of swellings might be made in a length of 
tubing, provided the end of the tube receiving the pres- 
sure of the bolster plate is faced square and true. 


This i 


washer, K, 


to attach 
The swellings are first 


ext ellent 


Fig. 2, to a tube. 


also an wal a plate, or 


produced, with the plate held between them, and then, 
bringing end pressure on the tube, the bulges are 
flattened down, securely locking the plate as though 


The press on which 


Bliss 


stroke. 


this work was done was a 
and toggle No. 269, using the longest 
Locating Eccentric Center Holes 


By OSCAR CRAFT 

For 
drel on a milling machine, first indicate the vise jaws 
the the Fasten the 
indicator in the milling-machine spindle and indicate 
till the 
the center to 


locating centers in the eccentric man 


accurately 


and fasten mandrel firm in vise. 


it travels true around the end of mandrel. Raise 
the be off the 
Be sure the center drill runs absolutely 


milling table enough for 
desired amount. 
true. 

After the first center is drilled, swing the vise half- 


the vise 


way around, indicate jaws, drop the table 
back to zero and proceed as in the first operation. Be 
sure that the mandrel is never unchucked until both 
centers are drilled. The mandrel must exceed in length 
the jaws of the vise used. 
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BUILDING CARRIAGES, 


CAISSONS and LIMBERS 
FOR MM GUNS 


By ME. Hoag 


equipment being used, so a detailed description of this 
part of the work will not be given. Some of the parts 
HE 56-in. wheel is required for the 75-mm. 1916 ¢pat are of special interest are shown in illustrations, 




























II. Die Castings and Forgings 


model gun carriage, caisson and limber. The figs, 9, 10, 11 and 12, and these will be described 
woodwork on these wheels is handled in prac- jn more or less detail as the complexity of the work 
tically the same manner as it is in factories that make jay require. Owing to the fact that the arsenal where 
heavy wheels for other purposes, standard machine 4);. material was obtained is working to full capacity, 
Copyright, 1917, MeGraw-Hill Publishing Co., In it has not in all cases been possible to obtain ill- 
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ustrations of all pieces in process of manufacture, but 


this has been done wherever possible. 


Reference to Fig. 9 will show the hub partly as- 
sembled with the bronze “hub liner” in place. This 
liner was formerly cast in sand molds, but the cost was 
found high on account of the making of molds, and 
the machining tools were rapidly broken down on 
account of the sand in the castings, so recourse was 
had to the metal molds shown in Fig. 13. The body 
of the mold is of cast iron, but on account of the 
difficulty in securing perfect castings, it was found 


necessary to use a steel liner. The mandrel A locates 
itself central with the bottom of the mold and is 
clamped centrally at the top by the arms BB, which 
contain the pouring gates. The lever C operates the 





<a 


- 





| 
I 


| — — 





MOLD FOR HUB LINERS 


mold; D 
This 
reduces the amount of excess metal 


casting from the 


from the mold. 


knock-out, the 


shows a casting just as it came 


which frees 
method also greatly 
required in the rough casting. 

The second operation is grinding to remove the gates, 


etc. In the third operation the castings are handled in 
a turret lathe, rough turned, and the outside of the 
shoulder is finished. They are then put into a “pot 
chuck” and bored and the large end faced and the 
radius roughed. They are finished all over on the 
milling fixture shown in Fig. 14. For this operation 


an arbor having the same taper as the bore of the 
liner is the driven onto it with a 
light rap of a babbitt hammer. As the arbor rotates, 
the fixture holding the cutting tools passes under it 
As but a 
small allowance is made for press fit, the dimensions 


used, and liner is 


and brings the piece to exact finished size. 
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and this method of handling 
After once setting up on 
the only adjustment required is moving the 
that the just the 


the shoulder on the large end of the liner. 


close; 


held 


has proved very satisfactory 


must be very 


this ob, 


table in or out so gage A touches 


outside of 




















MILLING FIXTURE HUB LINERS 


FOR 


the inside of the 
The tool C faces 


The tool B 
shoulder and partly forms the radius. 


removes a light cut from 


off the small end to length; D removes most of the 
stock from the body of the liner and radius, and EF 
takes the finishing cut. As it is necessary to keep 
the taper on these liners to gage, suitable means for 
adjusting the wide tools are very necessary and are 
supplied through the bolts and jackscrews, of which 


shown at F. 


one 1S 


WHEEL FASTENING 


The wheel fastening is also made of bronze and cast 
in metal molds, as shown in Fig. 15. One of the pieces 
from the mold is illustrated at A; Bis a 
locking lever that the place, and D 
operates a shaft with two eccentrics and serves to open 
the burrs, 
etc. 
and operation 4 removes burrs in the slot. 
5 the slot is milled to receive the axle and 


as 1t came 


fastens top in 
mold. Operation 2 is grinding to remove 
The third operation is to finish turn and face, 
In operation 


finish \-in. 

















METAL MOLD I WHEEL FASTENINGS 
radius on the ends. Operation 6 is to mill a_ ,4,-in. 
radius around the profile of the slot which receives the 
axle. Drill, ream, and counterbore for the rivet and 


plunger make up the seventh operation, while opera- 
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tions 8 and 9 finish mill the thumb slot, remove burrs 
and finish for inspection and assembly (see Fig. 10). forging and be 


are used for a great deal of the heavy and complicated 
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nding. The oil-fired furnaces are not 


The lock washer, illustrated in Fig. 12, is very simple seen in this illustration, but are directly opposite the 


to make. The annealed spring stock is first coiled presses and ne 
around a mandrel of suitable size. It is then held in handled rapidly. 

















FIG. 16. HYDRAULIC PRESSES 


a milling fixture, and the entire length of coil is bevel bolt holes 
slotted with a 1.16-in. milling cutter. The resulting squared and the 
rings are taken to the forging shop, and the lips are dies shown in Fi 


ar enough so that the work can be 

The presses are shown with the dies 
run out to receive the piece to be forged. 
The sliding mechanism of these dies, as 
well as the knock-outs, is actuated by 
compressed air and greatly facilitates 
the work. Fig. 17 shows the hub-ring 
forging in the various stages: A is the 
blank piece of stock; B is the piece af- 
ter the first forging operation and 
shows the side which the piercing die 
enters to form the completed piece in 
the second operation, illustrated at C. 
The die in this operation does not go 
clear through the piece, but forms a 
good-sized recess and aids in forcing 
the metal into all parts of the die. Fig 
18 shows the hub ring as completed in 
the turret lathe. The methods of hand- 
ling these operations are much the same 
as for the hub box. The operations are 
as follows: (1) Forge; (2) heat-treat; 
(3) pickle forging; (4) drill and coun- 
terbore through center of forging (hog- 
nose); (5) rough off surplus stock and 
finish bore, cut recess and finish out- 
side surfaces; (6) finish spoke side, 
outside diameter of flange, and radius; 
(7) drill, chamfer and counterbore 
eight holes (this operation is done in a 
multiple-spindle drill) ; (8) square and 
(in this operation all eight holes are 
edges beveled at one operation with the 
g. 18, two views of the hub rings being 


a in suit ies. rations t > re- ive sre, bef é af thing) ; re e 
formed hot in suitable die Operations 4 and 5 re- given here, before and after punching); (9) remove 























FIG. 17. HUB-RING FORGINGS 


move burrs and finish for tempering. Temper as per burrs and finish for inspection. The hub box is a 


drawing. rather difficult 





the forge shop. The two presses in the foreground ing is handled 








yiece to forge and finish, and one re- 


Fig. 16 gives a view of the hydraulic-press section of quiring considerable special-tool equipment. The forg- 


in two operations with the hydraulic 
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press. The first operation, in press A, Fig. 16, piercing die is brought down and forces the metal out 
forms the flange in much the same manner as shown ind into this ring to form the “bell.”” The operations 
in the hub-ring forging, but the protruding ends of following are: (2) Heat-treat; (3) pickle forging; 

















FIG. 18. HUB RINGS AND SPECIAL DIES 
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FIGS. 19 AND 20, TURRET LATHE AND TOOLS FOR BUB BOXES 
the stock are not changed materially. The piece is 1) rough drill 1}{-in. hole, then hognose 22-in. hole 
passed to a reheating furnace after this first op- through center; (5) spot large end for chucking, then 
eration and then to press B. In this second opera- spot small end of hole for pilot collar, finish face, 


tion a lower die is used in conjunction with a split turn outside diameter of large end, finish diameter and 
ring, which is placed over the end of the forging. The spoke side of flange; (6) finish bore, ream and counter- 
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bore hole, finish turn outside diameter of large ends, 
‘- and j-in. radii, and outside flange. The 
operations under (6) are all handled in the turret lathe 
with the special pot chuck and tools shown in Figs. 19 
and 20. The cross-slide carries four tools for facing, 
etc. In Fig. 19, A is the first tool, form 
the inside of the large end; B is the “step reamer,” 
which roughs out the taper hole. In Fig. 20, C and D 
are roughing and finishing reamers, and F is the last 
tool, in position for finishing the inside of the bell. 
Operation 7 is to remove burrs and chase threads. In 
operation 8, bolt holes are drilled and counterbored, and 
sharp corners are broken. Operation 9 removes burrs 
and finishes for inspection. 


face of 


ready to 


The hub band is simple; and while some special tools 
and jigs are required, they are not of an unusual nature. 
A list of machining operations, together with the draw- 
The machining 
heat-treat ; 


ing, Fig. 9, is all that will be given. 
operations are as follows: (1) 
3) pickle and neutralize; (4) do necessary grinding; 
5) finish turn and face the 4{-in. diameter end, and 
bore and thread, then face small end; (7) 

slots; (8) drill holes to receive plunger; (9) 
burrs and finish for inspection. 


Forge; (2) 


mill wrench 
remove 


OPERATIONS ON THE HUB CAP 


The hub cap is a bronze casting, for which metal 
molds were tried, but were found more expensive to 


operate than sand molds. The operations on this piece 


are: (1) Make mold; (2) finish bore, turn, face and 
thread; (3) re-tap to fit gage; (4) finish face seat 
for oil valve (counterbore); (5) drill and ream hole 
that receives hub-latch plunger; (6) ream and burr 


hole; (7) finish mill top and radius on plunger lug; 
(8) broach hole for hub-iatch plunger; (9) finish slot 
hole for oil-valve key; (10) finish bottom of hole that 
receives hub-latch plunger; (11) finish mill for 
spanner wrench; (12) file burrs and remove sand from 
inside. For the assembly the following steps are neces- 
sary: Fit hub-latch spring, hub-latch 
plunger and hub latch to hub cap; rivet and 
for inspection, then oil-valve spring 
washer in place on hub cap and lash with No. 20 wire 


slots 


and assemble 
finish 


assemble and 


(see Fig. 11). 
On the wheel-fastening spring, operation 1 is to coil 


) 


on a 0.226-in. mandrel, and in operation 2 seven coil 


lengths are cut oif. 
WHEEL-FASTENING PLUG 


There are three operations on the wheel-fastening 
1) Finish cut off in 
radius; (3) tumble pieces. 


bore, and 


plug; namely: turn, 

-in. lengths; 

The hub-latch spring also requires three operations. 
The first is to coil on a 0.218-in. mandrel and cut off 
in 20 coil lengths. In the second operation the ends 
are heated and bent to touch the next Then in 
the third operation the ends are ground. the 
wheel-fastening plug, but one operation is necessary 
to finish as indicated on the drawing. 

The hub-latch plunger is finish turned and faced in 
the first operation. The second operation consists of 
straddle milling the end, while in the third operation 
the piece is drilled. The fourth operation is to file 
burrs and finish for inspection. 


(2) mill 


coil. 
For 
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On the hub latch there are nine operations, as fol 
c3) 
(4\ do necessary grinding; (5) straddle mill; 


lows: Forge and trim; (2) heat-treat; (3) pickle; 
(6) file 
burrs; (7) drill two ,*,-in. holes for rivets; (8) 
slot 0.203 x 0.3-in. hole and plunger clearance; (9) fil 
burrs and finish to receive end of plunger. 

To be 


( ontinued ) 


Advantages and Disadvantages of 
Skeleton or Built-Up Core Boxes 
By M. E. DUGGAN 


in diameter 
would 


A core box was required for a core 7 in. 
long. A 
purpose, but the coremaker does not take kindly to this 
“They 


method 


and 46 in. skeleton core box serve the 
kind of core box for the production of cores. 


are,” he says, “a patternmaker’s shortcut—a 


intended for the purpose of eliminating labor and ex 
the 


and difficulties of 


pense in pattern shop and adding to the labors 
the 


Few patternmakers are familiar enough with molding 


molder and coremaker.”’ 


and coremaking to realize the problems that confront 


the molder and coremaker. Such knowledge is onl\ 


acquired by frequent visits to the foundry and by ob 
that the and coremaker 


must contend with because of improperly made patterns 


serving the difficulties molder 


and core boxes. 
Whv 


Because it is easily 


skeleton for 
and quickly made and is 


the production of a core? 
least 
True, 


make a 
ex- 
pensive as compared with the built-up core box. 
but much of the labor and time put in on the construc- 
tion of a great many built-up core boxes is wasted. 
The illustration shows a built-up core box that is 
easily, quickly and cheaply made and that answers the 


a Cc D C ‘ A 
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BUILT-UP CORE BOX 
purpose as well as any built-up core box. It lacks 


beauty, stvle and finish, which, according to the artistic 


patternmakers’ way of thinking, are most important 


However, without a thorough knowledge of coremaking 
and molding, no patternmaker can realize to what extent 
he can go in the construction of patterns and boxes. 
The core box shown follows: From a 
board cut to the required length, strips 1 in. wide were 
cut on the circular Three one at 
end and one at the middle, shown at C, were fastened 
together and cut on the circle B with a band-saw 
Starting in the middle, the strips A were assembled 
in the circle B and fastened with glue and nails. The 
heads D were put on and securely fastened with glue 


was made as 


Saw. boards, each 


and screws. 

The made and the stock as 
it came from the planer, band and rip saws, excepting 
the top strips A. These were hand dressed. No 
varnishing was done. The “flats,” as at &, were made 
circling by the coremaker in less time than it takes to 


box was finished with 


write about it 
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Follower Rests 


By WM. FORRAY 
The man who invented the name “follower rest” 
may have had the best intentions, but every time I look 


for such a tool I fail to see where the word “follower” 


comes in. These appliances have a peculiar way of 


making themselves rare. Some of our lathes had fol- 
lower rests; others used to have them before the last 
“moving,” at which time they failed to follow. And 


now the only one left, we preserve like the “last rose 


if summer’’—liable to fade away at any moment 
I do not claim that the two makeshifts shown in 
Figs. 1 and 2 will do more “following” than any others, 


“following” in many 
have proved to 


better 
work, where they 


Cases, 


but they will do 


especially for light 


~~ 
. fry 
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FIG.e 
. \ WER RESTS 
be efficient Their construction is self-explanatory. 
When in use, they are clamped under the tool in the 
cross-slide, as shown. 


Spring Chuck Adapter 
By RAYMOND GRANT 


-in. capac- 
-in. 


An old worn-out hand screw machine of 1 
modern machine of 1 


standard 


ity was replaced with a 
capacity. <A number of 


chucks had been supplied for the old machine, and not 


large and special 


very long after it was discarded a job came in that 

necessitated the use of one of the special chucks. 
Investigation showed that the old chucks were about 
in. smaller in diameter on the taper end, 4 in. smaller 


in diameter on the back end and about 1 in. shorter 
over all than the chucks for the new machine, so by 
making the parts shown by Figs. 1 and 2 our whole 
equipment of old-style chucks became available for the 
This many 


there is the 


7 | AAAw ee, 
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new machine. idea might be valuable in 


where enough difference between 


Cases 
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FIGS. 1 TO \ HEIR APPLICATION 


\APTERS AND 


chucks of different machines to allow adapters of suffi- 
cient thickness to be made. 

The part A is made of case- 
hardened, but BP is of The 
outside taper is first ground to fit the nosepiece of the 


machine steel and 


tool steel and tempered. 
machine. Then putting the adapter and nosepiece 
in place in the machine, the inside taper is ground out, 
a toolpost the old chucks. In 
3 the adapters are shown assembled in the large 


new 


with grinder, to suit 


Fig 
spindle. 


A Roller Thrust Bearing 
By BRYAN T. HAWLEY 

2 in. of nickel steel 

fairly be con- 


Drilling 1!%-in. holes through 
a feed of 0.22 ft. per 
work. <A _ heavy-duty 
having a spindle diameter of 
support fitted to the 
fixture is used for this work. 

The spindle ball thrust bearing gave out in less than 


min. may 
drilling 
213 in. and using a steady 

for the drill 


with 


sidered real machine 


column and sweep 


The bearing was replaced and a kick 
without 


three weeks. 
registered with the manufacturer, but 


The second bearing held up no better. 


avail. 
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The repairman proposed roller bearings, but the Old 
Man said, “No,” taking the stand that roller bearings 
were theoretically wrong for a thrust 
that the machine builder should know best what kind 
of thrust Another set of ball 
ings was worn out in about the same length of time. 

Pulling heavy-duty 
three or four weeks did not appeal to the repairman, 
so he said nothing, but turned up three 


bearing and 


bearing to use. bear 


drilling machines apart every 


washers 


in. thick. Holes were squared out in one of them to 
Pal . wr 
< 
<j] . = 
GY [ al téy = Wr 
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= 5 ZA 
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ROLLER THRUST BEARING 
give a free fit for i-in. rollers in. long, as shown in 


the sketch. A rollers cut 
off from i-in. Stubbs steel, and the whole works were 
pack hardened. The the 


were ground, the rollers polished by hand, and the com- 


sufficient number of were 


face and bore of washers 


pleted thrust bearings were put into the machine, having 
cost no more to make than the ball thrust bearings cost 


to buy. 
The Old Man kicked some at first, but now he is 
pleased. This machine has run over a year without 


spindle repairs. 


Straightening a Warped Flywheel 
By GEORGE F. WHEELER 

A few years ago a general repair shop took a con- 

i 13 x 38-in. Wheelock 


engine that had passed through a fire and had been 


tract to overhaui a Jerome steam 


very badly scorched. Everything went well as far as 
cylinder, guides and bearings were concerned and the 
shop had broken about even on the contract price when 
the wheel put This flywheel 
diameter by 16-in. 

On the first 
ran out 
offered on a 
Immediately, some expert 


was on. was 10 ft. in 
face. 
the wheel 


$600 


revolution it was noticed that 
, 


about 3 in. A 
which 


sidewise price of was 


new one, would mean a dead loss. 


molders and patternmakers 
whether it 


were appealed to for their opinion as to 


would be practical to heat the wheel and straighten 
the rim, but in every instance disappointment was 
encountered. Not one of the best men in the business 
thought there was a chance to get over it without 
causing a fracture in spokes. 

The conclusion was reached that as the wheel was 
scrap, it could not be harmed any more, so as a last 
chance, it was treated as follows: As the wheel was 


bolted on the hub and the rim, we removed the crank 
shaft and the wheel was laid down on its flat as close 
as possible to the wall A. A 2 in. by in 
deep was turned in an old shaft at B. The flywheel 
was bolted up tight on the shaft, the groove B being 
up about 3 in. the hub. A 
nade to fit snug, and the extending end was revolved 
the rim D. Here, an adjustable pointer was set 


groove 


over trammel arm C was 


on 
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The wheel was turned around 
its 
A jackscrew was suspended from the roof, 
Thirty 


to touch the rim. 
so that the shaft would lean 
wall A. 
and pressure was put on the end of the shaft. 


SO as 


maximum toward the 





bags of charcoal were used to heat the wheel; and 
| 
aan 
- j 
i 
\ 
\ — 
H \ x 2 WHEI is 
when the spokes were red, a slight pressure on the 


the 
touched all around the rim. 


jackscrew forced hub over till the trammel point 


The latter was then packed 


with bricks and wedges, covered over and allowed to 
cool gradually. When the wheel was put on the shaft, 
it was out less than in.; this was removed with a 
tool. 

The wheel has been running now for over four 
vears, is perfectly true, and there is not the least 
sign of a flaw. This stunt cost $45, saving $555. 


It is hoped that this description may be of some benefit 


to small-shop men similarly situated. 


Blueprint Machine 
By G. F. WETZEL 

Where blueprints are needed frequently, but there is 

printing 

Any 


the material needed 


not sufficient work to pay for an automatic 


machine, the one here described will do very well. 


carpenter can put it together, and 


is inexpensive and easy to obtain. 

boards and 
long, 27 in. high. 
both front and back top strips 
flange 


The machine frame is made of { x 4-in. 


is about 6 ft. 6 in. wide and 36 in. 
On the upper edge of 
is screwed a 1x1x}-in. angle, with vertical 
This serves as a track for the printing frame, 


fastened 


outward. 
which has a small grooved pulley and shaft 


on each side near the corner. A standard 24 x 36-in 


printing frame is used. 
the 
which is 3 


light 
end 


the 


each 


One end of machine frame contains 


well, 


by a 


in. long and bounded on 
sheet of aluminum, 
side, of about No. 16 B. & S. 
mirror, approximately 30 x 32 in., slants down at 30 deg. 


and at the back is a sheet 


triangular polished on one 


gage, A plate-glass 


from the top front member, 
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of aluminum. The light is furnished by two arc lamps, 
spaced about 15 in. on centers and in front of the rear 
sheet. The lamps are supported by 
braces, as shown in the figure. The reflector is 
bent at the bottom to come around and meet the lower 
edge of the mirror, where two pins in the frame engage 


reflector wooden 


rear 


At the upper edge of the sheet 
‘lial short slots at the top, slip 


in holes in the sheet. 


two round holes, with rac 


over two wood screws with round heads. Thus by rais- 


ing the sheet it can be removed for access to the arc 
lamps. About an inch space is left around the rear 
sheet for ventilation. 

In using the outfit, the printing frame is in a hori- 


zontal position, with the glass side down, on the tracks. 





The felt pad and back are heavy enough to hold the 
tracing and paper flat. Ordinarily, the frame is left over 
the light but for wiping dust off the mirror or 
inspecting the lamps, As the 
30 in. wide, when a longer 


well; 
it is pushed to one side. 
field of illumination is only 
print is desired expose only one half and then the other 
one by rolling the frame along. If larger prints than 
30 in. are standard, three lamps will be needed. 

made in about 
paper, without 


In shops where this machine would 


Good, evenly colored prints can be 


5 min., using electric rapid blueprint 
moving the frame. 
fit in, ordinarily the draftsman can stop long enough 
to start the print, go back to his desk and then remove 
the print without interfering appreciably with his work. 
Another the 
tracing through sketches or 


ind back of the printing frame, the light will show 


way in which machine can be used is 


prints. By removing the 
pad 
through a heavy print or sketch made on drawing paper, 


so that it can be easily traced. 


Pressure Ring for Limited Die Space 


By H. W. JOHNSON 


While designing a drawing die for a sheet-steel cup 
about 2! in. deep, it became evident that the press we 
had did not afford enough height to house the springs 
for the pressure ring. As ordinarily made, this ring 
is attached to the punch holder and the springs have to 
compress a little more than the depths of the draw, in 
this case 2; in. 

he reverse 


I suggested to the draftsman that the 


usual order of things and put the ring on the die holder, 
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held down by short heavy springs im pockets counter 
He did this 
and arranged a pair of links between the pressure ring 
and the punch holder to lift the pressure ring about | in. 
As the press came 


bored in the lower side of the die holder. 


when the press ram was clear up. 
down, the ring was lowered onto the blank, and inas- 
no the 
press ram and the ring, the ring held the blank with 
By 
movement to 
had 


where a long 


much as there was further connection between 
uniform pressure all through the drawing stroke. 
this method the springs had only } in. of 
allow the operator to slide the blank in, and we 
plenty of room to house a short spring, 


one would have been out of the question. 


Sine Bar for Toolmakers 


By BurRT BINGE 


tool that toolmakers 


handy 


The illustration shows a small 
on gage and die work will find very meas- 
uring angles. The bar A is tool 


steel, hardened and ground; the adjusting screw B of 


for 


measuring made of 


fl E _ 3, 
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SINE BAR AND PARTS 


machine steel, pack hardened; the adjusting nut C of 
The measuring plug PD is of tool steel, 


machine steel. 
hardened and ground, as is also true in regard to the 


measuring button FE. 


A Handy Penwiper 


By S. NEWMAN 
Draftsmen and users of fine pens with heavy india 
ink are bothered by dirt and eraser residue getting 
on the pen. Penwipers are unhandy to use, as both 


hands are engaged at the moment, so the unsightly habit 
g 





VWIPER 


THE PE 
is formed of wiping the pen on clothing, board or the 
left 
To provide a really good penwiper, the writer has 
A piece of tissue paper 


finger nails of the hand. 
adopted the method illustrated. 
is wrapped around the second finger of the left hand 
and held in place by the thumb or a rubber. It is a 
most handy device and. preserves the cleanliness of th 


draftsman as well as of his pen. 
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Clutch Indexing Fixture 


By CARL KLAIBER 


The illustration shows an indexing device that is used 
for cutting clutch teeth. It be described as fol- 
The cylinder J has a shoulder J and a groove K 
machined on it, fits into the hollow cylinder L, and is 
free to turn in this cylinder, which is fastened rigidly 
to the table of the shaper by clamps in the groove M. 


may 


lows: 
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CLUTCH DENING FIXTURE 


The gear A is fastened to L by the machine screw D, 
so that the two parts act as one piece. 


The piece C, on which the clutch teeth are to be cut, 


is keved to the s..culder J by means of the setscrew F, 
the head of which acts as a key and fits into the groove 
E. The whole fixture is set on the shaper table so tha‘ 


will be cut radial by the tool. 


loosened, the gear B is 


the clutch teeth in ¢ 
To index, the setscrew P is 


»ved as many teeth as required and ecurately 
set by placing the pin G between the teeth of the 
gears A and B before retightening the setscrew P. 


This device is used in the shop of the Maag Gear 
Co., Yonkers, N. Y., and has proved very accurate with 


this company’s gears. 


Variable-Speed Mechanism 
By M. JACKER 

On page 1131, Vol. 46, C. F. Mever shows a variable- 
speed drive on a certain kind of textile machinery. This 
principle of variable speed, with the wheels differently 
positioned, has been used on the Acme automatic screw 
machine for a number of years and is shown in Fig. 1. 
The gear A and the pulley A’ are keyed to the shaft, 
while the pinion B and the pulley B’, fastened to each 
other, are this shaft. The pinion C and the 
gear D are both keyed on their shaft. In this case there 
is no loose pulley, but one could be inserted between 
the pulleys A and B, if required. 

In Fig. 2, I have telescoped a couple more gears and 
pulleys over the sleeve S, shown in Fig. 1, to show how 
readily this principle can be extended to give a greater 
number of speed variations. 


loose on 
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The similarly lettered Fig. 2 are fastened 
to each other. The gear A and the pulley A’ are keyed to 
the shaft; the others keyed to their respective 
sleeves, revolving upon each other and the shaft. The 
gears EF, F, G, H are keyed to the shaft X, which is the 
one having the varying speeds imparted to it by means 
of a driving belt running on either one of the pulleys at 


parts in 


are 
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a constant speed. In this case, also, a loose pulley might 


be inserted between each of the others. 


Tn some cases, instead of this Fig. 2 arrangement it 
might be advisable to connect up the required gear ‘) 
the good old way of a sliding feather in the driving shaft 
onl 


and have one driving pulley and one loose pulley 


Formula for Obtaining Cutting Angle 
of Helical Gears 


By C. HECKER 


It is often required to replace spur gears with helical 
gears where the pitch diameter and number of teeth 
cannot be etc. In this 
case a finer pitch cutter must be used, and the cutting 


changed, as in speed boxes, 
angle made such as to give the correct proportion of 
While working out a problem of this 
a shorter way than by cir 


tooth and space. 
kind it occurred to me that 
cumferential pitch could be used. For example, given 
a change speed box with 6 diametral pitch spur gears, 
to replace them with helical gears of 6} diametral pitch. 


6 6.5 0.9230 cos 22° 30’, which is the cutting 
angle. The formula is R cos C; where A is the 


diametral pitch of the spur gear, B is the diametral 
pitch of the helical gear and C is the cutting angle of 
the helical gear. 
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MILLHOLLAND MANUFACTURING 
TURRET LATHE 


PPROXIMATE diameter of hole in spindle, 2% in.; capacity of automatic chuck, 2% in. 

rounds, 1% in. squares, 2 in. hexagons; capacity of scroll chuck, 12 in.; swing over 
ways, 19% in.; swing over carriage, 15 in.; travel of turret saddle, 30 in.; turret diameter across 
faces, 16 in.; feeds, eight ;}, to % in. per spindle revolution; cross travel of carriage, 9 in.; longi- 
tudinal travel of carriage, 26 in.; cross feeds approximately one-half the longitudinal feeds; 
drive, by single pulley 14 in. diameter for 4 in. belt with speed of 400 r.p.m.; spindle speeds, 
eight, 18 to 240 r.p.m.; threading capacity, 2% in.; weight, 5500 lb.; constant speed, 5-hp. motor 
may be attached by means of a floor base to the rear of the head end leg, being mounted upon 
slide rails to allow for belt adjustment. Bar equipment includes: An automatic chuck with 
master jaws and complete set of bushings for round, square and hexagonal stock as follows: 
Rounds, % to 2% in. by eights; squares, 4%, %, 1\«, 1%, 1% and 15 in.; hexagons, 2 in. Outer 
stock support, one roll feed for round, square and hexagonal stock; three universal turners with 
roller back rests adjustable from 3% to % in.; pointing tool; automatic opening die with chasers 
for % , %& %, %, 1% and 1% U. S. threads; automatic opening die with chasers 





, 


S. 

for 1%, 1%, 15%, 1%, 1% and 2 in. U. S. S. threads, and toolholders. Chucking equipment 
includes three-jaw scroll chuck with reversible jaws; plain turning and facing heads, one with 
straight and one with angle cutter holder; slide tools with graduated adjusting screws, boring 
bars, cutter heads and cutters; plain toolholders, ‘spindle bushing and pilots. Supplementary 
equipment includes change gears for cutting threads of any pitch from 4 to 48; universal turn 
ing and facing gear, including two adjustable slide arms and one plain turning holder arm with 
angle cutter holder; taper attachment for turning tapers up to 1% in. taper per foot with a 
limit of length of 12 in.; drill chuck, with capacity up to 1 in.; combined cutting-off and forming 
tool for turret 





HE Millholland 2! x 30 in. manufacturing turret traverse for turret carriage, toolpost carriage with 
lathe, made by the W. K. Milholland Machine Co., power cross and longitudinal feeds; independent adjusta- 
Indianapolis, Ind., has been designed to take care ble stops for turret and toolpost carriage, stock stop. 

of the latest requirements in manufacturing where un oil pump and pan and tool stand. 

skilled help has largely taken the place of skilled labor. The machine is designed for rough and finished bor 

All unnecessary parts have been eliminated and the oper- ing and turning and is of massive construction with 

ation of the machine simplified so that the fewest pos- large bearing surfaces. All gears of the head run in 


sible movements are required by the operator. Parts are oil, and in addition are entirely enclosed and splash 


of substantial design and the mechanism has been sim- lubricated. The headstock is low, well balanced and 
plified and made foolproof so that the machine is prac designed to prevent the transmission of vibration 
tically indestructible. Very few levers are required in Speed changes are 8 in number, secured by means of 
the operation and these are placed in position most ac- 3 friction clutches, and the gears are of either steel or 
cessible for the operator. The lathe is complete with semi-steel. The turret lathe is furnished with a device 


all-geared head, geared automatic feed and power rapid for starting, stopping or reversing; controlled by a 
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single lever whicn may be locked to prevent accidental 
starting. The friction clutches are of large size with 
proper adjustments provided and readily accessible by 
removing the headstock cover. 

The head is designed to resist wear or vibration and 
all parts subject to wear are provided with adjustment. 
The carriage is designed for rigidity, absence of vibra- 
tion and large productive capacity. Special attention is 
given to safeguarding the operator in every way as well 
as to relieve him of any extra work in operating the 
machine. 

The main drive of the spindle is through a large fric- 
tion on the spindle itself. Speeds and feeds are in geo 
metric ratio with a factor of about 1.45 for spindle and 
2.0 for feeds. The spindle is a 50-point carbon steel 
forging ground to size and scraped into its bearings, and 
has a large end thrust bearing. The spindle nose is 
especially designed to take the automatic chuck or a 
three-jaw geared scroll chuck. The square-turret car- 
riage is arranged for screw cutting by means of lead 
screw and change gears. Spindle bearings are of phos- 
phor bronze. 


CARRIAGE CONSTRUCTION 


The carriage spans the bed, and is arranged so that 
it can be brought close to the head of the machine, per- 
mitting the use of short, sturdy tools on the hexagon 
turret. The square-turret carriage and the hexagon- 
turret carriage are both operated by separate feed 
screws of coarse pitch, and the square-turret carriage 
has a separate feed shaft for cross feed with cross-feed 
reverse in apron. The both carriages have separate 
feeds so they can be operated independently. The feeds 
are changed by levers on headstock end of lathe. The 
square-turret carriage has power cross-feed with knock- 
out and micrometer index dial reading to 0.001 in. Four 
adjustable stops are provided for the power longitudinal 
feed. The square-turret toolpost accommodates four 
tools, anyone of which may be instantly brought into 
cutting position. The toolpost is indexed by a hardened 
stud, working in hardened bushings and clamped and 
unclamped by a binder lever which raises and lowers the 
toolpost with regard to its seat. Each cutter in the 
square turret is independently adjustable for height. 
Taper attachment is arranged for, so that both cylin- 
drical and taper parts may be turned. 

The main tool carriage carries the hollow hexagon 
turret, each face of which has one large diameter center 
hole, together with four holes for attaching tools. In- 
dependent adjustable stops are provided for each face 
of the turret. The stop roll indexes automatically with 
the turret. A large clamp ring encircles the turret base 
and serves to clamp the hexagon turret to its seat on 
the carriage. A large lock bolt working in hardened 
and ground lock bolt bushings is provided 
dexing. The hexagon turret carriage has a power rapid 
traverse operating at 30 ft. per minute. 

The bed is of box section with flat ways. Both car- 
riages have a long narrow guide on front way, and are 
provided with taper gibs to take up wear and to make 
adjustments. 

For motor drive, a motor base can be attached to rear 
side of front leg and a constant speed motor of 1200 
r.p.m. mounted thereon and belted to drive pulley, ad- 
justment being provided to tighten motor belt. 


for in- 
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Kiln Drying Woods for Airplanes 


When the United States entered the war, says a re- 
port of the Forest Service, the need for wood to build 
Most of 
bought for 


airplanes quickly created a difficult problem. 
the had 
the Allied nations abroad. Thorough 
such stock requires from one 
to the size and kind of 
the methods ordinarily 

satisfactory and, for that reason, airplane manufactur 
If the needs of the 
met adequately and without 


air-seasoned wood available been 
air-seasoning 

to three vears, accordin 
unde 


wood. Kiln-dried stock 


used has frequently proved un 
ers have been reluctant to use it. 
fighting forces were to be 
prolonged delay, it was essential that methods of con 
ditioning should be available in which full 
could be placed. 

Long before this situation developed the Forest Prod 
ucts Laboratory of the Forest Service, at Madison, Wis., 


confidence 


had been making a scientific study of the drying of 
wood, and had developed a method of drying which has 
been very successful with all the woods tried. Several 
kilns had been built at the laboratory for experimental 
purposes and a number of demonstrations made in com 
mercial kilns. Ash and spruce are the woods most in 
demand for airplane construction and the Forest Service 
secured a shipment of partially air-seasoned ash and 
spruce plank for preliminary tests. This material was 
kiln dried without injury. 

Later thoroughly Sitka white 
(northern and southern), white oak, Douglas fir, west- 


green spruce, ash 
ern white pine and mahogany were secured in the log 
for testing. The spruce and ash logs were cut up and 
the green material from each species divided into three 
matched groups. 
green, another has been set aside to be tested when it 
has air-dried, and the third group was kiln-dried, trying 
several methods, and then tested. Only the results of 
Com 


One group of each species was tested 


tests on the spruce have so far been analyzed. 
yvarison with standard tests which had already been 
made shows that Sitka spruce can be kiln-dried from 
the green condition with no more, perhaps less,. injury 
to its mechanical properties than by air seasoning. 
Definite specifications have been prepared for kiln-dry- 
ing spruce green from the saw for airplane construction 
and, if rigidly enforced, they will insure kiln-dried 
stock of this species equal to air-dried stock. 

A preliminary study of propeller construction 
shown the need of such information on propeller woods. 
The testing of the ash and other species now on hand, 
which include several propeller woods, is being pushed. 


has 


Courses in Naval Architecture and 
Marine Engineering 


The United States has entered upon a shipbuilding 
that will make it the shipbuilding 
the world and there 
mand for professionally trained men in this work. To 
meet this demand in the Polytechnic Institute, 
Brooklyn, N. Y., offers special courses in naval archi 
tecture and marine engineering. 
give the students such a comprehensive training that, 
when they enter a shipyard or a ship-drawing office, 
they is wanted of them and how 
to proceed in accomplishing it. 


policy greatest 


nation in is already a great de 
part 


These courses aim to 


will understand what 
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How Tools Are Winning the War 


W ° SELDOM think of the twist drill as one of the 

/ , 

mportant sinews of war; and yet when we con- 
jay f 


that no sort of gun or ammunition, no motor truck 
or airplane can be made without the use of the drill, the 
more we realize its importance How great a part 
this tool actually play brought out very clearly b 
the Cleveland Twist Drill Co. in one of its interesting 


publications 


Summed up table, the figures, as compiled by 
good authorities on a conservative basis, show the ap 
proximate numbe1 holes to be about as follows: 

46¢ 

4 08 

| » O46 
in 

a 
ou 

470 

Multiply these figures by the number of shells or 
rifles or field euns. ete... and vou get some idea of the 

nmense Import é Tr lrilled hole 


Expressed in a different way, over 300 miles of drilled 


holes are blown away with the firing of every million 
shells The machine guns on the Allied firing line 
represent over 100,000,000 drilled holes. Four hundred 

llion drilled holes are flving in France today; when 
our 23,000 machines are added to the list, each having 

er 4000 drilled holes. some 92,000,000 more holes 
will be added to the According to the same au 
thorit about 12 per cent. « the machine work. in 
volved in our whole task of preparation is embodied 
in the drilled hole 

To supply only a million rifles means 94,000,000 drilled 


holes, and probably four times this number is necessary 


ber that the drill is only one 


Then, toe, we must remen 


of the tools used, the estimate being that 997 cutting 
tools are required in manufacturing the modern rifle 
Realizing the importance of the drilled hole, we can 
ee good reasons for the embargo on twist drills and 
tools and machines tl go to make up our moder 

p equipment This ¢ bargo is very rigidly enforced 
nd practically no machinery exported to neutral 


countries, it being ir first duty ourselve 


to supply 
and our allies 

Bearing the importance: the tool in mind, any shop 
is turning out tools, jigs, 
manufacturing 


man or shop manager who 


fixtures or machines that are used in 


either munitions or the machines which make them (and 
we can almost include forming and similar implements 
fret 
making actual fighting material. We 
the things, but 
scure corners is absolutely necessary in 
trenches, to drive the enemy from the air and to do our 
] of the great work that still remains to be done. 


snare 


because he is not 
cannot all do the 
our work in ob- 
win 


among the munitions) should not 


spe tacular or heroi 


order to 
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Licensing of Enemy Patents 


HE Federal Trades Commission, which has been 


designated by the President to carry into effect the 
law that authorizes the granting of 
licenses to American citizens permitting them to manu- 


recently enacted 
facture under enemy-owned patents, has issued its regu- 
under which these licenses will be granted, but 


lation 


no such authorization to manufacture will be issued 


unless the interests of the public demand it. 
It is the 


the allen-enemy 


intent of the law to safeguard and protect 


owner in his rights, and it also pro- 


vides that the owner be adequately reimbursed for any 


invasion thereof, as soon as possible after the termina- 


tion of the war. 

While this law will, undoubtedly, prove of the great- 
est possible benefit to the manufacturers of drugs and 
dve-stuffs in particular, it will not have any appreciable 
the 


require anything in this line of 


effect on the machinery industry, as “interests of 


the countrv” will not 
satisfac- 


and it is 


foreign origin, when it is so adequately and 


torils own manufacturers, 


safe t 


supplied by our 
assume that very few applications will be pre- 
sented 


for rights in this particular line of industr 


It is a well-known fact, that for a considerable num- 
ber of years, Germany has been the purchaser of ma- 
chine tools in considerable quantities, and also that a 


large percentage of her products of these goods has been 
based on American design; sample tools being purchased 
at they might be copied, or adapted with only minor 


changes. 


It is possible, and will in all probability prove true, 
that there are a number of patents granted to German 


kindred devices of 
patents on various optical or scientific in 
strun utilized to advantage. Un- 
doubtedh in all the different industries 
thoroughly familiar with what might prove of bene- 


quick to avail themselves of 


inventors on guns, munitions, and 
warfare, also 
ents which may be 
manutacturers 
are 
fit to 
anything possessing merit and promising to be of value 

The for 
might be tern 


prove complex and perplexing in 


them, and will be 
what 
apt to 


a considerable degree 


question of compensatory damages 


ed equivalent to infringement is 
Its solution would seem to lie in the appointment of 
boards whose members would be made up of those skilled 
in the art to which the invention pertains. 
Testimony would necessarily have to be submitted on 
a number of different questions, principally on the cost 
output, profit 


equitable renumeration to those whose prop- 


of production, and net obtained, as a 
means 
ertv ha 

Another problem necessary of solution would be the 
validity or invalidity of the patent operated under, and 
a search into the prior state of the art and requiring 
competent patent be essential, in order 
that even an opinion on this point might be reached. It 
would manifestly be highly improper to compensate the 


owner of an invalid, and therefore worthless patent. 


s been temporarily confiscated. 


counsel would 
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Testimony would undoubtedly be adduced by enemy 
patent owners to uphold their claims and which claims 
might be decided by a board constituted preferably ot 
competent patent lawyers. 

The enemy-patent owner while possibly thinking he 
has been maltreated is in reality greatly benefited, in 
as much as the invention forming the subject matter of 
his patent is exploited, and a market found for it which 
may continue. This all without any effort or expense 
whatever on his part. 


Educate Men Now 


N SPITE of all our hurry and the bustle of war pre- 

paration (and it is still too largely merely preparation 
after seven months have elapsed), let not make the 
grave mistake of overlooking the vital question of edu- 
cation and training. 
at the present time, or we would be farther along in 
our war work. If every shop in the country had turned 
out trained mechanics during the past ten years, we 
would be in a much better position today. 


us 


Skilled men and women are scarce 


Every city in the country should be training mechan- 
ics today, either in its shops or in vocational schools, or 
both. A part of the education of every boy and girl 
should be along the line of practical work with the hands 
as well as the head. And every mechanic, young or old, 
should be encouraged to become skilled in his varticular 
line of work. 

War work, no matter how urgent, should not blind 
us to the necessity of training mechanics for the future; 
for we shall need to be well provided with skilled me- 
chanics to meet the competition of the years of recon- 
struction after the war ends. 

While it is undoubtedly true that the foundations for 
mechanical! training can be laid in the school, and a real 
vocational school can go a long way in the proper educa- 
tion, the final training must be done in the shop. And this 
should be a part of the routine of every shop. Even if 
it is considered as an expense, it should be a part of the 
overhead of the business; a tax on the industry if nec 
3ut, whatever it is, it must be done if we are 
the 


essary. 
to be well prepared for economical production in 
future. 

As an example of what can be done, even in a shop 
which is no larger than hundreds of others, we are 
pleased to cite the work of the Shepard Technica! Night 
School, conducted by the emplovees of the Shepard Elec- 
tric Crane and Hoist Co., of Montour Falls, N. Y., which 
is now in its The reports 
that the direct tangible results were very gratifying and 
that the spirit of coéperation has been of direct benefit 
Those who wish to see what a moderate 


second year. management 


to both sides. 
sized shop can do, and how it does it, 
write the Shepard school for details of its work. 

It should be remembered that educational matters are 
not confined to the shops, but that technical books and 
papers also play an important part in the education of 
mechanics. Anything which tends to discourage the 
education of mechanics is a distinct loss to the country; 
a loss which will be sadly felt in the years to come. This 


will do well to 


makes the new postal law particularly harmful at this 
time, adding as it does several dollars a year to the cost 
of papers like the American Machinist to readers in 
the Far West. 
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There never was a time when the interchange of ideas 
was as necessary as at present, this being one of the 
best the for 
this should handicapped by 
Every employer should give particular attention to the 


means of education, and means securing 


not be unwise taxation. 
education of his men, as it has an important bearing on 


the future of the industry. 


. 


Making the Draft Selective 
T IS gratifying to note that an earnest attempt is 
next calling for the drafted 
the case at first 


being made to make the 
men more nearly selective than was 
The failure to exempt men who were clearly of 
industry, or to transfer drafted 
duties in the war department for which they were espe 
cially fitted, has caused much criticism, beth insit 


service in men 
le the 
army and out of it, and with good reason 


By the new ruling every registered man will be com- 


pletely catalogued by the local board so as to enable 
the board to determine the service for which he is best 
fitted. There will be five separate classes, running fre 
those who have no dependents to those who are physi 
ally or otherwise incapacitated for active service 
Class 1 will be men of draft age, who are physical] 
fit, unskilled, and who have no dependents. These men 
will be called first, and until this entire class is ex- 


Class 2 takes in men 
with few dependents, or men partially skilled. Class 

will include highly skilled, or those with aged depend 
Class 4 takes those families. The 
will include all the “di men not 


hausted, no others will be called. 


ents. with large 


last class, 5, scards,”’ or 
fit for active service. 

It is hoped and believed that the new system, which, 
as has been stated, 
history of each man; of his work and of his respons 


starts with a very complete life 


bilities; will be much more equitable in every way. The 


new system fixes a man’s class, and does not cal! hi 
until the classes ahead have been drawn for active 
service. 


This system should secure for the nation the services 


of all classes of men where they are most needed. 


Resignation of Frank A. Scott 


T IS with genuine regret that we note the resignation 
of Frank A. Scott from the Chairmanship of the War 
Industries Board, and more especially as his resignation 
is due to ill health, caused by his long and arduous work 
the Council of National 
vortex of the war work 


on Defense. Coming into the 


fresh from a thoroughly prac 
he took hold of 
the work in a systematic manner which won the admira 


His knowledge 


familiarity wit] 


tical and successful business training, 
tion of all who had dealings with him. 
production, and also his 
which hobby of his 


years, made him invaluable to the Ordnance Board. and t 


of machine 
small arms, has been a for many 
other departments involving machinery of various kinds 
had deal 
ings with him during the past few months when he wa 
under terrific hope 
heartily for a full and speedy recovery. The countn 
can ill afford to spare him at such a time, and we trus’ 
that he may soon be in condition to carry on other and 
equally important work for us all. 


We, and we speak for thousands who have 


pressure from every side, mos 
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International Oxygen-Hydrogen 
Generator 


The illustration shows a new electrolytic generator 
that has been placed on the market by the International 
115 New York City, for gen- 


oxygen hydrogen gas. The generator is 


Oxygen Co., Broadway, 


erating and 





guite compact, the dimensions of one unit being 33 in. 
thick, 33 ft. wide 
and 6 ft. high. The 


capacity of this cell 
with a current of 
1000 amperes is ap- 
proximately 200 
cu.ft. of oxygen and 
400 cu.ft. of hydro- 

twenty-four 
The units are 
that 
be assem- 


gen in 
hours. 
so arranged 
they may 
bled in a battery as 
indicated by the 
dash lines in the il- 
lustration. The gen- 
erator operates on 
any current 
200 to 1000 amperes. 
The normal 
of 600 
the 
the 
figuring both first cost and oper- 





from 





rating 
amperes is 
point at which 
most economical 











OXYGEN-HYDROGEN ENERATOR 


production is secured, 
ating cost. It is claimed that the oxygen produced is 
at least 99 per cent. pure while the — is at least 
iat the construc 


99.5 per cent. It is also claimed t 


tion is such 


pure 


that “here are ne parts to wear out. 


Gorton Cuttino-Off Machine 


machine illustrated is manufactured 


The cutting-off 


b the George Gorton Machine Co Racine, Wis., and 
s known as their No. 2-D. Ten cutters are used which 
ire held in blocks driven into the pockets in the bore 
the blade One edge of each block is tapered and fits 

a correspond iper in the pocket. The cutters and 
the blocks are located centrally by means of a tongue 
nd groove constructio It is claimed that this type 


taken. 


truction allows very he feeds to be 


l SHOP EQUIPMENT NEWS 


to all new equipment of interest to shop owners. 


to Editorial Department, 
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The blade is made of chrome vanadium manganese steel, 
heat treated and ground on both the cutter 
pockets are milled. Cutters are of high-speed steel be 
ing alternately wide and the narrow cutters 
projecting a slightly greater distance toward the center 
of the blade than the wide cutter. An automatic ad- 
justable power-feed mechanism is incorporated which 
obviates necessity of the operator reversing any clutches 
raise the cutter head to position after 
A handwheel is used to adjust the cut- 


sides; 


narrow, 


when ready to 


finishing a cut. 

















GORTON CUTTING-OFF MACHINE 
p , in. rounds / in. sq ‘ or «nt } 
ipe Ut! can be mtained within a 44-in. circl I oht 
pace, 48 x 66 in.; height, 60 in 
terhead, either up or down, and it automatically disen- 


gages the feeding pawls when raising the cutter head, 
the opposite 
the 


thus allowing the screw to be turned in 


direction A spring is used to counterbalance 


cutterhead. All bearings, except those of the lubricant 
pump run in oil. The machines may be arranged for 
either belt or motor drive; the motor recommended for 


use DelIng a 
cutter grinder 
for long stock, 
vy cuts are to be made 


A belt-driven 
rack 
also a single roller stand for use where 


3-hp. variable-speed machine. 


is furnished as well as a supporting 


from each bar 


ontyvy a Tey 
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Fenn High-Speed Drilling Machine 


The high-speed drilling machine illustrated is 
that has recently made its appearance on the market. 
It is of the sensitive type, but it will be noticed that the 
rack and pinion feed mechanism is not used. The feed 
is accomplished by means of a lever connected directly 


one 

















SENSITIVE 
SKF ball: 
distance from 


DRILLING 


maximum 
upright to 
>i 


MACHINE 


distance from  chucl t 
center of spindle, 64 in 


Bearings, 
table, 5} in.; 


working surface of table, 134 x 134 in length of feed, 3 ir 
speeds, four, 7735 to 15,000 r.p.m.; diameter of tight and lo 
pulleys, 44 in net weight ef bench machine, 140 Ib 


to the spindle sleeve, the weight of the lever sleeve 
spindle and chuck being counterbalanced. SKF _ ball 
bearings are used and the maximum spindle speed is 
15,000 r.p.m. The Fenn Mfg. Co., Hartford, Conn., is 
the manufacturer. 


Standard Call and Fire Alarm Systems 


The Standard Electric Time Co., Springfield, Mass., 
is now marketing two new types of electric specialties; 
namely, a fire alarm system and a calling system. 

Fig. 2 shows the operating board of the cailing sys- 
tem. The selector fingers are of the type used on tele- 
phone boards and are arranged on a wood case. The 
operation is accomplished by pressing down the proper 
keys to secure any desired code number, and starting 
the instrument by depressing the key at the extreme 
right. This key has a red handle while the code keys 
are black. A small telltale lamp flashes the code sig- 
nal to the operator at the same time the signal is rung. 
The system is supplied for various voltages and types 
of current. The mechanism is absolutely silent in 
operation. 

The fire alarm system, one of the units for which is 
shown in Fig. 1, consists of a master selector which will 
ring any desired code either three rounds or indefinitely 


as desired. It is designed for use with either a regular 


break glass fire alarm station, or for push button oper- 
ation. It is 


furnished for various voltages and cur 
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rents. 
the 


wound by 


The selectors for both systems are very similar; 
being 
means of an 


mechanism operated by a strong 
electric 
through a rack and pinion and suitable gearing. Th 
main the that in the calling 
instrument a series of are which 
into alternate contact with a revolving flat spring, whik 
the 


spring, 


magnet, operating 


difference in selectors is 


contacts used comes 


fire alarm selector has a definite code actuated b: 




















FIRE ALARM AND CALLING SYSTEMS 
used in the fire-alarn ysten Fig 
strument for the factor cu ng tem 


The time element feature is ol 


means of an 


teeth cut on a cam. 
tained by 


pendulum which provide different ringing speeds. 


weighied 


The 


escape wheel and a 


contacts are of silver and all gearing is of cut brass 


““Nerco”’ 

The Newark Engineering and Refrigerating Co., 476- 
182 18th Ave., Newark, N. J., has placed on the market 
the filing machine illustrated. is driven 
crank and the 
features claimed being efficiency, rigidity and simplicity 


Filing Machine 


The machine 


by a simple connecting rod motion, 

















FILING MACHINE 


is carried by a snatt 


The file 
supported in two babbitt bearings. 


of construction. square 
Other bearings are 
is adjustable by 
rews. 


of bronze The angle of the platen 


means of locking and adjusting s« 
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“Amtew” 14-Inch Lathe 


The American Machine Tool Engineering Works, Chi- 
cago, Ill., are now manufacturing the toolroom, or man- 
ufacturing lathe shown in the illustration with either 
a 6-, 7- or 8-ft. bed. The headstock is of the bowl-type, 
while the spindle is made of 60-point carbon crucible 

















\ \ 11-1 H LATHI 
iS 7 ne 
i -f bed t I f ] 
1] n liametet f le tl igl pindle r | ‘ 
‘ diameter of ta torch pindle ! iper of enters, N 
Morse i spindle ery ¥ : ! I ! spindle bearing 
threaded x 7 in thread it, 1 to 48 per in threads it 
with lead er 1 to 7 mr liameters of cone pulley, 
ae n wi belt k in first back gear ratio to 1 
f na ke gee rat l n t pindle speeds, eighteen, 
’ ! \ t he 16 lb 


steel, running in bronze bearings. The carriage is said 
to be of extremely generous proportions, and the com- 
pound rest to be unusually large and rigid. The apron 
is cast in one piece, and has a safety device to prevent 


throwing in the half nuts when either feed is con- 
nected, thus preventing breakage. The feed rod is 
driven by gears through an overload friction cone. 


Newton Thread Milling Machine 


The machine illustrated is the product of the Newton 
Machine Tool Works, Inc., 23rd and Vine Sts., Phila 


delphia, Penn. This machine is used for worms and 
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screws up to 6 in. in diameter and 16 ft. in length. 
In operation the worm blanks are placed on a mandrel. 
the end of which is inserted in a taper draw chuck in 
the hollow spindle. The not released until 
the work is entirely completed, as the adjustment to the 
division for the successive leads is controlled by a tooth 
clutch. In the the three commen 
leads are 1 to 3 inclusive, and the pitch is from {| to 9 
in. The leads are secured by various combinations ot 
The pitches obtained 
through change gears. When not in use the change 
stored on a rack mounted at the front of the 
machine. In order to prevent the possibility of putting 
the brackets on the other than the 
manner the bores are made with different diameters at 


mandrel is 


machine illustrated 


lever-controlled gears. are 


gears are 


shafts in correct 


the two ends. 


Reed Micrometer 
The Reed Small Tool Works, Worcester, Mass., have 
placed on the market the micrometer illustrated. The 
frame is a drop forging, the web being concave to in- 


sure a good finger hole. All unnecessary finish has been 

















REED MICROMETER 


excluded, the idea being to make the tools as simple as 
commensurate long life and accurat: 
The finished in dull nickel to 
avoid enamel. A feature of the micrometer is a 2-part 
thimble which allows instant adjustment for wear. By 


possible with 


measurement. frame is 
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Ca } tv for ( f ) ] eter + 12 in , 


long; diameter <« 


AD MILLING 
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igh draw ick ead three 1 to inclusive ; 
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making the anvil stationary the width of the frame has 
been reduced allowing work to be done in close quarters. 
The micrometers are made in six styles measuring from 
1 to 6 in. in steps of 1 in., and from 25 to 150 mm. in 


steps of 25 mm 


Are Ambitious Young Men Really 
Wanted? 


By H. MAPLETHORPE 
In answer to Mr. Baker’s query, page 602, vol. 46, 
which also applies to hundreds of other fellows, am- 


bition is a measurable faculty and may be calculated by 
degrees. If a man possesses the right degree of am- 
bition there should be no diflicultv in getting the right 
job. 

Of 
that some men have ambition for big wages and others 
what it them, 


course, Mr. Baker knows as well as anvbody else, 


costs 


for notoriety 
but the ambitious young man the employer is in need 


only, irrespective of 


of is the steady plodder, the constant reader of tech- 
nical journals and beoks, who’s constant thought is upon 
hard work, solving problems and surmounting difficulties 
which have often been left undone by others. Such am- 
bition usually shows itself as early as the “teens” and 
will receive acceleration at evening technical classes and 
in studving rules, formulas, short cuts, and costs in the 
shop. Such ambitious men are very few and far be- 
tween, hence the constant call for them. 

I may for Mr. Baker’s information it is 
ambitious young man who is willing to just 
start in night school, or to otherwise educate himself, 


that will secure the desired place, but rather the other 


not the 
make a 


Say 


man who is already educated and proved beyond doubt 
“is capabilities and degree of ambition by thorough 
perseverance and hard work in competition with his 
fellow workmen. 

In conclusion I would advise Mr. Baker not to give up 
Trv and learn by others’ failures, con- 
study; for 


but try again. 
stant thought and constant 
patience and hard work will, in time, attract attention. 


reading and 


a 2 , — 
Is Democracy Safe from Itself P 
By ENTROPY 

In those days when the lines between the two political 
parties were more closely drawn than in the present day 
there were certain sections of the country, which were 
so closely matched that it 
that if election day was fair and bright, one side would 
it stormed the other was absolutel) 
This certainty was so pronounced that certain 


was a foregone conclusion 


win, if sure of 
victory. 
fair-weather voters declared that it would be sacrilege 
for them to venture forth in a storm as it would upset 
the manifest designs of the Diety. 
This is not only confined to politics. 
well in every organization whether social, economic or 


It applies equally 


political. The members voting are absolutely sure to 
much smaller number than those the 

We complain that labor unions do not represent 
skilled of their mem- 
the 


be a who have 
right. 
their members because the most 


bers leave the direction of things to those with 


smoothest tongues, but exactly the same things apply to 
organizations of employers and to every other organiza- 
tion. 
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Where democracy falls down is in its willingness to let 


things go as they may happen unless they are too bad 
to endure, and then to get up and turn the rascals out 
and put in another set of near-rascals in their places. 
In this method, the most complete of all democracies, 
instances of our own mistakes, 


we can all see every day 


consideration, we never 
the mistakes he 


from 


and without giving them an) 
hesitate to criticize our neighbor for 
We 


where our voices should be heard, and then blame those 


makes. are inclined to stay away meetings 


who were there for not knowing what we wanted then 
to Say. 

This is particularly 
each others throats in a business way. 
exten‘ the old 
but we are a long way from 


our disposition to cut 
We have to some 
“Caveat 


true of 


thrown away motto, Emptor,” 
ng the consideration 
who happens to be dependent 


his 


cumulated savings, that we would appreciate from him 


ha\ 


for the other fellow on 


us, for the sale of his product, his services, or 


Oo ‘ords are tolerant of other direc co! 
In other words we are toleran f other direct 


petitors because we realize that they have it in their 
power to force us into costly rivalry, and yet are in 
tolerant or others because they have not yet forced us 


to fight them 

It seems a pity that we cannot be appealed to through 
reason, or by a view of the opponent’s forces, but we 
have to come to actual blows before we recognize the 
truth which someone else holds. If we are to derive the 
full possible benefits of democracy everyone must state 
that it 
with 


will be heard 
nd 


Because a 


his case fully and in such a way 


Moreover, everyone must hear an open m 
Everyone must be ready to live and let live. 
man belongs to an orga iization, which has done some 
thing wrong, which has affected our pocketbooks, is no 
sign that the man is wrong. It merely means that the 
our view, of course) has not been presented 
to him in logical and understandable language. He 

We are at fault 


possibly ror 


right view 


not at fault for not understanding us. 
for not expressing ourselves correctly, or 
entertaining wrong ideas. 

Almost 
in the mouth of 


every great movement has had its beginning 


some fanatic. He saw a light, and h 


imagination added a great fire. He was ridiculed, ds 


rided and finally figuratively, if not literally, cru 

fied. Others followed him with milder ideas, presented 
to a more kindly world, until finally a point was 
reached where the world and the bearers of the new 
truth could agree. If only everyone could be persuaded 
to take his part in every new movement, as he sees it, o7 
in every retarding action, if he sees the need of that, 


we might clear the field in much less time than is r 
quired at present. 

Much of what 
autocracy. A man 
is the one who can lead them to what they 


now is reall 
that he 


passes for democracy 


convinces a number of men 


want One 


elevated to the post of leader he uses his power in the 
most autocratic way to retain his position. Why? Be 
cause history of all our organizations, from big to 
little, shows him that the chances are a long way in 
favor of his success. We are always in need of con 


sistent leaders, but we need leaders with their ears to 
the ground, leaders who have been followers, and know 
how it feels, leaders who can drop the reins of govern- 
ment and not reel with the drunkenness of past power. 
organization, 


This applies equally to every form of 
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big and little, whose membership includes nonactive ussion, great or small, and must realize, without being 
members. The solution is easy in theory, but it involves forced, that every other individual, and every other or- 
the making over of many of our American ideals of an ganization has a right to a full, fair and lucid explana- 
easy life. It has been said that “Eternal Vigilance is tion of his position, and that if agreement cannot be 
the Price of Liberty” and that applies to all If reached on a basis of reason that there is something 
we want a true and safe democracy, every individual wrong with the presentation of the case or else with 
one of us must take his full part in every subject of dis the case itself. 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 




























































































Grinding Stand Grinding Machine, Kadia! 
St. Louis Machine Tool Co., Rivett Lathe & Grinder ¢ 
St. Louis, Mo Brighton Bostor Ma 
\! r Machi 
i] 
! > Z ove 
in maximum diameter 10 
iti ‘ oO le mo t } 
American Machinist Nov I | ngitudinal travel of on saint 
L917 rving head in re 
Made in a number of ize n vol il w | id 
Specifications for No. 7 machine ‘ ost " 
ire Diameter of arbor in col } cent t. ¢ ‘ 
irs, 13 in.; diameter of arbor deg diameter } 
n bearings, 14 in length of | pind 
irbor, 56 in.; distance between p i 
wheels, 454 in.; length of bear- ed cil re 
ings, 14 in.; height to center ol movernn f iu l : heel 
irbor, 38 in.; size of base, 23 xX bra t 11 in oOo! rd nad ¢ 
t in size of spindle pulley, ! bach f center ‘ Trenene 
A x 54 in weight, 700 Ib ‘ irge g1 ding whee p ile 
1 6000 d . 
ed t grinding he 
} dls n 
d f — 
Gear Hobbing Machine fruck, Elevating “Jacklift: Mas 
Goss Printing Pre Co., Chi ter Type L” 
cago, Ill _a — Lew Shepard (Co is Bi 
ord St Bostor Ma 
\mer i! Mia ] 
(merical Machinist SON 
1917 rhi j 1 re u tha | 
Rated diametral pitch capac previous ! nu il h 
in cast iron or steel, 23 compat but it incorporates the 
maximum pitch diameter with operat features of the hea‘ 
out supports, 36 in.; with sup ler trucks uch a er verti x 
port 28 in.: maximum widt!l eal lift and free lifting handle 
of face 12 in diameter of cut vhicl permit the oad to be | 
ter arbor, 1 in.: diameter of elevated while the handle of the 
vork arbor, 2 in.; minimum dis- truck is turned to one side, Thi 
tance between centers of work feature is claimed to permit id 
ind cutter arbors 2 in. ; cone operation in narro iisles o1 
pulley speeds +: floor space, othe cramped ol congested 
#8 x 72 in.; height, 71 in.; net places. Six mode are made 
geht, 4420 Ib The lifting ratio is i? to I 
whicl it is claimed allow the 
use of the tructh bs yore or 
boy The pacity s00 b 
Tools, Inserted Cutter Hardness Tester “Waldo” 
Lovejov Tool Co., Inc Spring Palo ¢ npans 10-94 Ma 
field, Vt Lane New Yor (it 
American Machinist No l American Machinist N 4p 
1917 1917 } 
The cutter is in the form ol \ portabl achine for 
cylinder with one side flat ing the hardness of met that ' 
tened and toothed in a man consists essentially of a plummet 
ner somewhat similar to a rack veighing b which | 
When the tool has been adjusted lowed to fa on the mate) 
to the proper position, a second being tested a 60 dee ten } 
toothed part is slipped into the pered point making an ind: } 
tool-holder engaging the teet! tion on the vork The diametet i 
n the tool itself A flat-sided of tl ‘ ilar inde tio 
taper pin is then driven into i me ired ith a ma ie? | 
the holder, serving to secure the | cope ind fro thi me ' 
econd toothed part, and conse- ' ment the hardne of the 
quently the tool itself in place 1; i | mined The ha } 
\ number of sizes are made for | ma e i i na ; 
boring or for lathe work indies é g ' 4 nd 
x3 
Grinding Stand spoticator 
St Louis Machine Too! Co Reliar I ‘ Mi 
St. Loui Mo ‘ 
(me! Ma NO 
r 
\merican Machinist Nov l . 
1917 rt ) tor nte 
he ! t 1 illi i 
Made in a number of izes { hi , attts 
The following size ire for th nd lining re tps . , 
N f elf-contained grinding +} ' 
re Diameter of arbor tt : Whe a it 
ollar 14 in.; diameter of arbo 3 mii ; 
bearings, 1 it length of “oy . ee 
rbor, 48 in distance betwee ; +} ; 
vhe 28 in length of bear digg a7 | 
ng 6 In height from top of . ‘ se 
umn casting to center of iu , " } 
or, 11 in height to center of ine 2 
rbor $14 in ize of base of wea 
head, 10 x 194 in ze of base he< 
f column, 18 x 25 ir pindle rainst tl t 
3 ae eig) Fr Ib - ’ a he ‘ 
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VOT 


ULC LCCC SECC LCCC 


EEKLY PRICE GUIDE OF 


TTL EEE LEE L cry 


ULE 


PTTL EELUULLLULL ELE LCL CAL ULCER Co CLLR LaLa 


PTTL UALULLEL ECM 


MISCELLANEOUS STEEL j ) ‘ ( in cents 


IRON AND STEEL SCE 


rhe Government Schedule 


warenoust 


WELD EXTRA STRONG PLAIN ENDS 


, 1 33 


} 
t 


WELD STRONG PLAIN ENDS 


BAR TRON 


METALS 


MISCELLANEOUS METALS—P! 


STEEL SHEETS 
nd oO} 


\ 
\ 


Ov One 

917 Month Ago 

, B50 
ae 
8.50 


0 


Chicago— 


COLD DRAWN STEEL SHAFTING 


1OO 4 
$1 0O—43.00 43.00 


Ooo 1O_O0 


DRILE ROD 


BRASS RODS 


SWEDISH NORWAY) 


fallawing nr er per pou prevail 


ZINC SHEETS—The 
t I 19.00 


bh Y } 


WELDING MATERIAI 
re ne bh Ne 


(SWEDISH) 
y 0 


100 
». No, 14 and 
». 18 
vo. 20 


Very scarce 


16.00 

14.00 

17.00 

17.00 ANTIMONY—Ch 


for spot de 


livery 


N 0 
1917 
*0.00 
Loo 
"1 00 


and Jar 
duty pai 


Broken Lots— 
he tine 
1917 
O50 


Year Ago 
19.00 
17 0 
18.00 





There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 
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MUL LL CLL UTA EEC CLEC ECC it Hees 


SHOP MATERIALS AND SUPPLIES 


THOU TTT Le 








OLD MET Js The followi é le yure ine “ZT - . 
eee, METALA—T™ MISCELLANEOUS 
Nev 
Nov 9 SEAMLESS DRAWN TUBING 

1917 ‘ 

~ OO 

*L.00 

19.00 

17 

tou 

o.oo 

1050 


16.00 


ALUMINUM 
named 
ilun m 

ots to 


ts 


COPPER BARS | 


BABBITT METAL—Warehu 
New Yor 
Noy. Or 
1917 Year Ago 
7TOL00 
10.00 


NUTS > arehou i he place ‘ | fair COTTON WASTI 


ord the } , rm ! de cted 


essed squa 
ressed hexago 
punched sau t 

1 punched hexago 


Semifinished 


New York 
Cleveland 
‘ i 


CARRIAGE BOLTS 


following discount 


by 6 In 


ger ind longe! 


WIiPING CLOTHS 


MACHINE BOLTS 
2itie 


1 ana 
ind longer 


WASHERS or eho t . , t PIRE CLAY 


amo 


ROLE SULPHUR 


COPPER RIVETS AND BURRS 


warehouse 


——— - Rivets — 

Nov. © 1917 One Year Ago ! 
Cleveland. List plus 10% — List pric jist plu st LINSEED Ot 
Ch izo List price I tp ( nric ‘ . 
New Yorl 10° from list 2, % from 


RIVETS The following quota 


orders from warehouse 


Steel ind = smaller 
Tinned 
*For less than keg lots the discount 35 R White ae 
Button head 1 in. diameter z a i e i , ” : an. AUS L er. Ag 
Dry Dry 
lows per 100 Ib Dry n Oj I ! andIn Oil and In Oll 
New York $7.00 Cleveland 8: cag 1 ie ; : > ; : 3 00 
Coneheads, same sizes - ‘ ~ van : . on 1° 50 


New York $7.10 Cleveland ¢ hic : “ po , 1460 
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SHOPS 


| Consult the Buying Section 
| when in need of machinery or supplies 








Tr 


senenane 
seennenenes 


MET. AL WORKING | 
NEW ENGLAND STATES 
Conn., New Britain—The Hart & Hutch- 
inson Co. is in the market for a S. H. No 


re 


9 B he ) 


rning j 


Frary «& 


Conn., New Britain Lander 
Clark, manufacturer of cutler ind hard- 
ware, are receiving bids for the erection of 
an iddition to t plant { kelbach & 
Perry, 162 Main St., Arch. Noted May 17 

Conn., Strathford——The Raybest Co 
Bost! Ave n if irer of auto bile 
brake ning. has awarded the contract for 
a ne I tory factor t l built on Fast 


mated cost : 


Mair st 


Mass., Boston—(Dorchester) Ba n & 
(lanton, 101 Q ward St ! ling a l- 
etor 59~.104-ft pu c¢ garage Kst ted 


<ost, $40,000 
Mass., Lynn (West Lynn) 
eral Electr (‘o nla to bu i ' 1 tor 


factory at it River Worl 


The G Marine En- 


Maas . i 
- irded 


gine ¢ Congre St.. ha LW the 
Ca tra for a l r ict é shop is- 
ti ited cost sR000 
Mass., Mtoughtes The Shawmut Woolen 
ills 08 Canton St manufacturer of 
knitted and jersey cloth s in the market 
for 6 new circular knitting machines 4 
h needle k tt g machine and ?1 sew- 
ng machine 
Mass., W orcester—The Baldwin Chain 


nd Manufacturing Co.. Chandler St. has 
dditior to 


Mass W oroester The (sg Bradley 
Car Co Mountar St building i i- 
torv factory Estimated cost. $7500 

Mass., Worcester The Spe ‘ Wire Co 
Nf Webste St varde tract 
for a 2-story addit to its factor Es- 
timated t e7500 

RK. I Pawtucket \ DD Cro teel 
ork 1 iwarded the ay tract for the 
constr ft 1 t ddit {kx 
144-ft d 60x184-ft ‘ ect ely to its 
Hla Farre ~ 

K I Providence The Be & Smith 
( Gordor \ f e! f ma- 
oe} ‘ . } rded t tract for 
. o ? Adit 


kK. I P rovidence . File Co 

\ st | tor 10x 

‘ f 7 torage , ry 
1x ft. br we int 


MIDDLE ATLANTIC STATES 

Del., Wilmington Fire recent destroved 
the rurage it é repa ‘ 
lishment of Cal BR 


St Lo $°60. 000 


Del., Wilmington P 


Poplar St., has awarded the tract for 
two additions to their plant Noted July 12 
Ma., ms estport T) Cc} ipea Iron 
oO awarded é t? t for the 
' of a 49x250-ft. re ed crete 


} Watae Wi g 








20 
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Tube Co., 
collapsible 
addition to 


N. J., Bloomfield—The Peerless 


‘N J Irvington—The I gton Manu- 
facturing | manufacturer of tools, plans 
build ” vol hop Estimated 

t. $8000 


N. 4., Irvington—The Pulsometer Steam 


Pump Co., 485 South 21st St., has had plans 
prepared for a 1-story addition to its plant 
Ikestimated t $60,000 VW J BRerow, 
Se Noted Aug ) 

N. @ Newark \ R Wheaton Brass 
Wor Jerse RI Ave., is re- 
¢ g bids for a 1-stor 50x50-ft. addi- 
t to f tor ist mated cost, $5000 


The American Shell Co 


plan to build i l-story corrugated-iron 
factory and 1-stor frame building on 21st 
Ave and East 36th St Estimated cost 
$15.300 


» Rahway—The Regina Co., Cherry 
St Manufacturer of vacuun cleaners etc 

ha increased its capital ste from $300,- 
to $800,000, and plans to build an addi- 


Tr 

ion to it pliant 

N. ¥ Buffalo—The Amsterdam Radiator 
1817 Elmwood Ave has awarded the 

contract for a 1-story 120x200 ft. foundry 

imated cost 50 000 


The Kellogg Structural 
has awarded the 


Buffalo 


Steel Co {1 Stone St 


ontract for a 1-story, 55x150-ft. shop Es- 
timated cost $10.000 Noted June ?8 

N. Y., Newburgh—The Alberger Pump 
ind Condenser Co 140 Cedar St New 
York, operating a plant at Newburgh, has 
purchased in 18-acre site ind plans to 


build a new foundry for the manufacture 


tr castings 


whburgh 
ichinery 


Newburgh—The Ne 
irds is in the market for m 


Ship- 


of Bronx) 
ippert, Inc., 1639 3rd Ave., has had 

i prepared for a 1-storyv garage is- 
timated cost, $30,000 Mavnicke & Frank 
§ Madison Sq Arc! 


New Vork (Borough 


New Vork (Borough of Brook- 


) The Wi ms Cable Iixcelsior W ire 
\Iar f turing Co & 8 \ e St plan to 

rove and ilter t unt estimated 
< t $16. { 


N. YY. New York (Borough of Brook- 


) Barney Woller and Barne Potter 
‘) Rutledge St have had plans prepared 
for a 1-story 100x123-ft garage Eesti- 
ited cost $20,000 Louis \ Sheinart 
192 B e! Manhatta Are) 
ae New ork Bor igl f Br 
, Foster I ri é r -- o"7 Doug- 
i St has had pla prepared for a 1 
tor 10x105-ft uublic garage sti ited 
cort. $ nn0 Samue Millma «& TRO 





Arch 


N. Va meow York Bor gl 


tan) Davidson & Schwab, | W 
fifth St manufacturer f jewel! has 1- 
ised t capita t t tro. $50,000 to 
$ H.H00 ind pla ! iddition 
te nlant 


VN. ¥., New York Boroug! f Manhat- 
VW » Graha Box 86 s in the 
et for 6x10 “Gould & Et ! dt ! 
itting type ez ? itter , 








Manhat- 
fureau of Supplies 
re market for 530 


(Borough of 


N. ¥.. New York— 
tan) The Internationa 
135 Broadwa is in 
screw mi 


ichines, ets 


N. Y¥., New York—(Borough of Man- 


hattan) The Non-Column Garage Con- 
truction € Mdgewater a an has had 
pians prepared by M. J. Harrison Arc! 


and stone ga 
side of 143rd 


cost. $2 


Bldg for a brick 
north 
stimated 


World 
rage, to be built on the 
St., near Lenox Ave IS 
Noted Nov A 


ooo 


N. YY. New York (Borough of Ma 


hattan)—P. Schalita. c/o. Samuel Brook 

110 — {0th St has had plans prepared 
for -story garage Estimated cost, $50 

O00 


N. ¥., New York—( Borough of Queens)— 


The Gasoline Engine Equipment Co so 
Webster Ave Astoria manufacturer of 
gasoline engines, et plans to build a 1 
tory }0x35-ft. addition to its plant 


N. ¥., New York—(Borough of Queens 
The L. M. F. Engineering Co., Inc., manu 
facturer of aéroplanes, has had plans pre 
pared by Peter M. Coco, 120 West 32nd St 


Manhattan, for a l-story, 100x170-ft. fa 
tory it ith Ave and 10th St College 
Point Estimated cost 150.000 Noted 


Oct. 11 


(Borough of Queens )— 

Willard F. Meyers Co., Ine machinists 

Hamilton St. near Graham Ave Long Is- 
ind City, has had plans prepared by John 
M. Baker, Arch % Jackson Ave for an 
iddition and alterations to its factory E 

mated cost, $3500 


N. Y¥., New York 


of Quee 
Stamping Co 
straight 
for 26- 


N. Y., New York—( Borough is )— 
The National Enameiing and 
Laurel Hill, is in the market for a 
sided press, not geared, 2-in troke 
in.-diameter disc, 16-in. gage 

a derfield Hart 


Niagara Falls Il 


shorn Hardware Co 10? Falls St has had 
plans prepared by Wright & Kremers $07 
Gluck Blidg for a l- and 2-story, 50x100 
ft. tinshop and warehouse Estimated cost 


£°5 000 


irsaw-Wilkinso1 


ture of ag- 


Warsaw The W: 
ilizing in the manufac 


ricultu implements, has increased its cap 
ta stock fr 100.000 to $°00_000 and 
pia to build an addition to its plant 
Penn., Butler—The Spang Co manufac 
irer of oil-well supplies, has purchased a 
te o1 Kt i St ind plans to build a ne 
rwetor 
Penn., New Kensington Fire recently 
" gecd the plant of the I'nited States 
Llu num ¢ 


Hansell I 





Venn., Oakmont H Ss igle 

ad Marpy td has iwarded the contract 
! i ‘ ne shop IS mated cost esnnn 

Penn., Philadelphia W. B. Chambers has 
had ns prepared for i new l-stor nr 
hine hop, to be built on 72nd St 


Penn., VPhiladelphia—The Harriso Safe 
“ves 17 ’ buil 


el Wor itl St plans to 


ldlition ¢t ts foundry 


Penn., Philadelphia—G \. Muller 200 
“ambridge St has awarded the contract 
for it i-story 12x225-ft. garage Noted 


Nov. 8 


Penn., gg ag J. D. Seott 
diow Sts la } P| rarage 


? ‘ < 
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Penn., Philadelphia—P. Snyder has had and is having plans prepared by F. D Ohio, Cleveland—The Standard Found: 
plans prepared for a new machine shop, to Chase, Engr Chicago, for 1-story fac- d Manufacturing (« 717 Kast 75th St 
be erected at 176 East Tulpehocken St tory Estimated cost, $75,000 iwarded the cont t for the erect 
I | and I i t ] i 
Penn., Philadelphia—The Union Machine Ill., Chicago—The Lansit Corrugated Boy Ist ited cost. $6000 Noted ine g 
Works and lIron Foundry, manufacturer (Co. has leased the plant of the Cl ige 
of iron and steel castings, etc.. plans to Dry Kiln Co “ist and Morgan St ind : , , 
. ’ ; ’ ‘4 : y _ , . Ohio, Clevels ‘ I ited Ry 
improve its foundry on South Water St will establish a plant for the manufacture Man if f cohen ane H , a 
- “yz . l; etu iz oO x ‘ t 
EXstimated cost, $5500 of auto accessors and paper product ae , : 
mprove ‘ gre nia ' 
ited cost S400 
Penn., Pittsburgh—-The Colonial Steel 
Co., Keystone Bldg... is in the market for a Ill., Chicago—The S. K. Stewart Manufac- . ‘ 
{6x16-ft. center heavy engine lathe turing Co., manufacturer of metal parts for Orso, Columbus The Carm Mi il 
: iring oO 6 Kast 1 
automobiles ha purchased a 10-acre site ee 4 . | t \ ~*~ 
Penn., Pittsburgh—W. C. Puhl, 109 West of land adjoining its present works and 7) ‘den Ae Qusiness of John A. I 
Montgomery Ave plans to establish a ga- plans to build an additio Kstimated cost ‘ ~ ~fe a= = 9 os cave troug 
rage and shop Kestimated cost, $25,000 $225,000 S. N. Crowen (} North La Salle ; ' Hae US FOUS ind er 
St Arcl > . pra her John M \r { 
Penn., Pittston—Kenneth P. Wilde, 211 p = ; 
Warren St., West Pittston, is receiving bids \ —y Wah Lede — a = 3 — yon Ohio, Fremont——The Herbrand ¢ 
for a l-story, 87x125-ft. garage iXstimated re Fe pops bee oa - veogen _. ture f auto tor ind hardware 
cost. $20,000 l. > Turon Post Office aw irded the contrac for the erectiot of a awarded the ontract for a 1-stor idd 
Bldg., Arch machine shop. Estimated cost, $500,000 to its plant timated cost, $2000 
e Ind., Anderson—The Continental File 
Penn., Rohrerstown—() H Shenk has Corp 220 Tnion Bldg plan to build a Ohie, Lorain The Cromwe Stee c 
purchased the Roseboro carriage factory 79x150-ft. concrete factor on Ohio Ave in the market for the following machi 
and plans to convert same into a factory and Pitt St ery Cone haper, one ! 
for the rebuilding of automobiles ly ng machine ‘ in. bolt it 
Ind., East Chicago George Lembert Co el speed hacl iW - wet-too eI ae? 
Penn., Williamsport—The Smith Printing 154th St. and Todd Ave will construct a > ‘ oO ul ersal milling macl ‘ yrie 
e.. 3 Pine St has awarded the contract 2-story §2x143-ft pattern hop and tor vertical bor 7 On 
for a 3-stor, 70x90-ft. printing plant at age building ist ted cost. $°5.000 W . 
West 3rd and Laurel St F Branitsl] 64 West R dolIph St (hi- : Ohio, Massillon The Massillo Stes 
cago, Ill Arc! Castings Co., recent incorporated build- 
ne a LOOx100-ft t e< pliant here Nioted 
on -— oo Ind., Evansville—The Hercule Ga Iin- \ug 
SOUTHERN STATES gine Co i hav £& plat prepared for an 
addition to it machine hop and will build 0., Niles TI ‘ Forge and Manufa 
Ga., Atlanta—The Southern Printing Co an addition to its foundry late turing Co. is building a new machir 
is building a plant at Central Ave. and : 
Rawson St Estimated cost. $20,000 : Ind., Ft Wayne rhe Supreme Motor Ohio,- Reynoldsburg—J. Seeger. 69 Ka 
Corp., 218 Union Bldg., Cleveland, Ohio. Pulton St.. Columbu tone contra 
° s ( co truct -story 100-1 - ‘ 
La., Lake Providence—Nicholas Hamil- = Ts ‘ uf AT] a es + Rid : irchased a quart it Reynold e, and 
ton plans to rebuild his machine shop RCCOEY ; eas 7 Beeces a the market for additional crusher 
Cleveland Arch other equipment 
Va., Bedford City—The Bedford Can Co Ind., Indianapolis—The Stenotype Co. i hi T) . 
has increased its capital stock from $50,000 jin the market for machines for munitions bes aoe tr a aoe e Aristos Co., rece! 
to $100,000, and plans to build an addition work rporated witl i capita tock of $50 
to its plant ALA plan to build i plant for the manu 
’ : E ‘ - I ture ofl Vapor plug for iutomobile 
Mich., Detroit—The Novo Engine Co | T. Petre G. T. Hecklinger, and othe 
Va., Berkley The Guardian Motor Co., plans to build a new foundry and machine e the i rporator 
c/o B. C gjownell, Norfolk, plans to con- shop 
struct a l-story, 100x150-ft. auto factory . 
neal . = 2 > . Wis., Appleton—-The Northern Boiler nd 
pent tote Gr s-. woo . Bi ig “ — ie — Mich., Grand Rapids—The Enterprise [ron Structural Iron Works is having plans pre- 
au rale rreenwoot Sidg.. Norfolk ren and Metal Co will soon award the con- pared by C. H. Williams Arch 2? Parmen- 
tract for a new plant tier Bldg.. Green Bay, for a 1-story, 100x 
W. Va., Parkersburg—The Davis-Miller 150-ft. machine and boiler shop 
Engineering Co., recently incorporated with Mich., Muskegon—The Campbell, Wyant 
a capital stock of $50,000, plans to build a and Cannon Foundry Co., Sandford St. and F : a oe 
2-story, 56x200-ft. machine shop for the McKinney Ave., will enlarge its plant P Wis, cgay Phe C. Skidd Ma tutac- 
manufacture of wood-steaming retorts and i eile menagerie agin of pasteurizing 
oil-well supplies ilso install machinery : : an . and other dairy machinery, plans to build a 
ui~ Wel pplies, i Ista NACHINE Mich., Pontiac rhe Columbia Motor *-<torv additior o its plant 
and equipment Truck Co. is building a new assembling 
plant 
. ' Nis., L Crosse—The La Crosse Tra 
W. Va., Parkersburg—The Parkersburg , Co santas turer of gas and oil tra 
Machine Co., Parmaco St., has awarded the Mich., Pontiae—The C. R. Wilson Foun- tors, plan s to spe nd $75 000 for ne 
contract for a 2-story addition to its ma- dry and Machine Co. had plans prepared , h nery anil er i ment : The con Dal 
chine shop. Estimated cost, $5000. Noted by Smith, Hinchman & Grylls, Arch., 710  jjans to build an addition to its north side 
Nov. 1 Madea egy Arcade : aye for a aad plant early next veal B. F. Hame Ge 
e wilt on Sout rit sti- +r - 
to € ul : 1 1 Sar Haw st tl Mier Noted June 
mated cost, $30,000 ‘ B Wilson, Pres 


MIDDLE WEST . : orn on . 
- . ‘ = The Steinle-Turret Ma 
Ohio, Cincinnati—The Fox-Klein Motor “ on ioe a oy , 


: mn . : ! e Co 05 Waube St plan to 1 
Il., Belleville—The U. S. Smelting Fur- Co 123 Kast ith St is hav & plans pre- 1eator gun f ‘ . 
ace Co. is building a factory \ lones pared for a -storyv factory to be built on 
Pres Gilbert Ave., near 8th St : 
Wis., Merrill ( \ronso! 1utome ‘ 
: lealer ind machinist plat to build a 
ill. Blue Island The \mericat Wire Ohio, Cincinnati The Gordon Machine tor rarage ind repair hop on West M 
Fabrics Co., 208 South La Salle St.. is hav- o. has had plans prepared for a new 1- ind Genesee St 
ing plans prepared by F. D. Chass Arch tory factory, to be built at Spring Grove 
“ner 29 S y ‘ Por ve and Townsh St " . on > . 
and Engr., 122 outh Mik higan AN for a \ in p Wis.. miiwaukes The Reitman-St 
gzroup of factory buildings KMstimated cost 419 Pailwayv Exchanee ha had nia 
$200,000 ™ K. Anderson, secy Ohio, Cincinnati—The C. Schiear Motor epared by G. Klenzendorff Archt O15 
Car Co 124 Kast &th St ha iwarded the t St f garawe and service building 
il., Chieage—The American Can Co contract for a 2-story garage to be built at e erected n Frederic Ave and F 
‘618 West 18th St.. will build an additior ‘ith and Sycamore St Kstimated cost, 360 j 
to its machine shop Estimated cost. $106.- nTiti Noted Sept 0 
ooo 


. a . T ‘ 7 
Ohie, Cleveland The Broad } i WEST OF THI IISSISSIPPI 








Iik., Chieago—The American Insulated dry Co. plans to build new found 
Wire and Cable Co. recently acquired a Iowa, Burlington—The Murray 
site of land at Morgan and 2Ist St and Work Co. plan to build a tor) 
plans to use same for future additions Ohie, Cleveland—The Chishol: & Moore r ft tes ind reinforced-concret 
& 5046 Lakeside Ave pla to lild at tors iddit 
I., Chicago—The Brooks Estate, Monad- “@4!tion to its foundry 
nock Bldg., is having plans prepared by la., Des Moines—Fire rece 
Holabird & Roche Arch 194 South Michi- Ohie, Cleveland The (irabler Ma ifac he plant of the Klond é 
gan Ave., for the erection of a public ga- turing Co 1706 Magnolia ID na awarded 
rage Kstimated cost $18,000 the contract for the erect one of t “Story la., Ft Dodge a @ \\ t & S 
17x130-ft found Noted Sept 0 , vill establish lant t 118 Sout! 
Wl. Chicago—Louis Bromberg, 1337 North St to build drainage 
Oakley Ave., is receiving bids for a 1-story Ohio, Cleveland—F Mitehe & So genera epair wor 
75x125-ft. garage Estimated cost, $30,000 (“o manufacturer of automobile fendet 
recently purchased a site of land here and lowa, Laketon The ¢ ge surlington 
Ill., Chieago—The Chicago & Northwest- plans to build a factor Estimated cost & Quincy R.R 47 West Jackson Blvd 
ern R.R. plans to build a car-repair shop $100,000 (“hicago, ha varded t contract for a 
at Washtenaw and Austin Aves. Estimated machine shop, to tx ected in Laketon 
ost, $25,000 Ohio, Cleveland—The Scott Machine Co 
has awarded the ontract for a _ 1-stor lowa, Sioux City The T. S. Martin Es- 
Il., Chieago—The G M. Davis Regula 60x166-ft. machine hop. to be built at West tate ith d Nebra i St i building 
‘>, manufacturer of valves, ha irchased l4th St ind Locust Av« ost ited « t garage it t 1 Pierce St est 
i site ? stl St ind Washtena ‘ve... s°2 000 
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atu —2 race ¢ GENERAL Riaipmameteory 
MANUFACTURING ‘f 


NEW ENGLAND STATES 
° . \\ 
Viass Athol I Atho M 
Minn., Rochester 
Ind., Hammond 
rd ‘ . 


Miass., Boston 


‘ 


Mo Kansas Citys the tr + f t he ectio Ohio, Bedford 


Ohio, Cleveland 
Mass., Hudson ‘ 


. Manchaster 


Cleveland 


MIDDL! ATLANTIC STATES 
Ohio Columbus 

Camden t e S 

, 


\ ‘ 
Bartlesville 


Hoboken I \ t Ohio lroledo 


\ 


N ark 
owes: Wis Shebovean 


WESTERN STATES Wis., Waupun 


resin Newark 


Los Angeles ' } WEST OF THE MISSISSIPPI 
Iowa, Couneil Bluffs 


Rochester 
Oakland to ‘ 


lowa Des Moines 


Vonkers Tr | Iowa, Ft. Dodge 
Oakland r ‘ . 


Mo., Kansas City 


Oakland 
ge ee Philadelphia 


Mo., Kennett 
> a ‘ 
san Francisco I hiladelphia- 


Mo., St. Louis 


Philadelphia 


Neb Omatha 
“on Philadelphia 
. Ri 
WESTERN STA 
Pittsburg I 
Philadelphia t 


Philadelphia ’ Idaho, Sonners Ferry 
CANADA 


New Glasgow 
Ore., Nekoma 


SOUTHERN STATES 
Ore Portland 


Bridgebure W avcross 


Lockport 


(ialt 
Vidatia ] t N B., Moncton 


Strathroy \ ‘ t t ! H0O0 ere 


Hampton . I jy mi I Ont., Montreal 


Vaudre 


qhue., Montreal 


aret 


Ont., Wakerville ! . Hopewell 
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American ican yachini st 


U.S. Army Repair Shops 


are being equipped with the best 
machines and small tools including 
Armstrong Tool Holders and Lathe 
Tool Cabinets. 


Our Modern» Dréadnaughts 


carry a set of Armistrong Tool 
Holders as part of,tHeir emergency 
repair outfit. So did the OREGON 
when Milligan and Clark brought 
her ‘‘around the Horn”’ ready for 
anything. 
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MACHINE TOOLS 


7 











‘a 


Hk TERMI “machine tools” as applied to our various lines 
means more than just machinery. It stands for the highest 


biLcAN LAlil 
} 


of each tvpe of machine. It is backed 


+? | " . ’ . ? 
ble developmen 


by a manufacturing and engineering service of broad experi- 
ence. l'nder the supervision of experts our Various lines are 
being constantly improved, insuring all the most advanced ideas 
in design and construction. 


Weare by far the largest manufacturers of machine tools in 


the world, and are in a particularly favorable position to furnish 
COM] lete machine tool equipment tor a general ma hing shop, 
rails Lr rsenal 


Duplex Control 
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May rated from ther ce Every lever nd hand 
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Mr. ERNEST J. LEES 


F YOU ASK Mr. E. 


ascribes his health and intense energy, he 


}. Lees to what he 


may tell you that it is due to his Twin Six, 

or to his rational living, but the real reason, 
laid out tennis 
and. Here Mr. 


nearly 


perhaps, is that scientificall 


court at his home in Clevel 


= $9 
nans game 
= 


Lees play ; “the 


| | 1 
good day, and reports are that he can 
| is! 


certainly punish the bal 


every 


His love for this game is natural, however, 
as he was born in England, at Brampton, 


September 17, 1870. 





\ | Te Lees’ 


the machinery business has been varied, but 


experience since he has been in 


most of it has been confined to the designing 


end. He has 
designer of the Ingersoll Milling Machine Co.. 


been chief draftsman and 
chief draftsman of the Grant Tool Co., chief 
draftsman of the American Turret Lathe Co., 
mechanical engineer of the Browning Engi- 
neering Company, vice-president and superin- 
tendent of the Grant-Lees Co., and he is 
now president of the Lees-Bradner Co. 

He says that his hobby is gears but you 
ought to watch him play the net. 
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Yt , 
T ive rmtho? He) ives a deserinprion of a pionese 


roa road shop estab Sp e8 mm TACO @ Carson City 


Vai fof the toois in this ant. although nearly 
1 half-century old, are . / in active use. Inte 

} ; +) 4] ; 
eSTlh COrm ne? ~ ie ile {) pid OuUTHO?) » hie 
° , ’ 
magenio Maus and means found here for accon 
} } j } 

ra De sual and wnusual i0ds. 





“NAHE repair shop of the Virginia & Truckee R.R. at 
Carson City, Nev., is one of the most interestin; 
machine plant n the Far West. It dates back to a 

period when railroad construction had not been carried 
out to any great extent in this section of the country, 
and the rolling stock that depended upon this plant for 
its upkeep was relied upon in the early days for th 
hauling of immense quantities of gold and silver bullion 


and ore from the numerous mines on the Comstock 
lode at Virginia City. Over the rails of this company 
was transported the cutput of what were at the time 
the most wonderful gold and silver mines of the world. 

The United States mint was established in Carson 
City in 1868 shortly after the Comstock mines had be- 
come noted for their output of wealth, and the stories 
now heard of bullion and ore brought down over the 18 
miles of track from Virginia to Carson City must seem 
unbelievable but for the authenticated record of the 
times referred to. in the sixties and seventies the oper- 
ation of the mines were so extensive as to necessitate 
the running of 60 or 70 trains a day between the two 
cities. Today, a half-dozen trains take care of passen 
ger and freight traffic, and out on the sage-brush desert 
south of Carson City, with the High Sierras for a back 
ground, stand long lines of disused ore-cars, which 
former days were constantly in operation between th. 
mines and Carson City. 

The Virginia & Truckee shops are granite buildings 
‘onsisting of two main structures erected parallel to on: 
inother and connected at the south end by the round 
house, a 12-stall building that will be noticed at the 
center of the title illustration, with open archway 
through both walls of the building. 
proper w® at the right, and the foundry and coach shoy 


The machine shop 
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it the left The blacksmitl nd pattern shops are 
! ised in the two in build but are not visil 
he istratior This view do show. howeve 
arge number of wheels and axles in th rd bet 
tn sho} one depart nent otf tne achine lildin t 
evoted to the overhauling of these units 

In this se nn of the state, there are comparatiy 
fev neral jobbing shops ( ndries, and necessari 

he railroad plant th its diversified equipment 
relied upon for great varie of repair jobs, whi 
I is rl ‘ ! niti wo | rt taken Calt ‘ t st 
than in an establishment devoted p to the 
ep of rolling stock lo this shop are sent autom 

‘tucks, farm tractors, portable e1 
rv a id a variet ol tner equ pment tl rep 
ilongside the locomotives and cars he rai 

I p i The foundm kewl1s¢ aoe veneral bu 
in the production of gray-iron and br: isting 
one of the most interesting features « plant 
adapt lity to th irious purposes bbing tf 
dry, machine shop and forge shop. 

Fig. 2 is presented at thi oint to illustrate the 
hauling of a pl ire vehicle side the |} ul 
locomot 3 TI car will e seen ovel rro\ 
pit, r both standard d narrow-{ e rolling 
are recula? overhauled here It will be observer 
the locomotive pit is an ¢« din ( eature 
the inspection and repair o ymol is wel 

The roundhouse, so called, although it ectan 
shed with parallel tracks pit erest t 
visitor, here will be se f vith 
modern engines one or two examptl f ( 
wood burners, whose funnel-topped st re « 
llameter Imost the | é é (ne } 

otives early dat rey} 
KF} ) 1) inotner pal the 7 indn Le 
not 11f id as the wood irnel ce I 
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thing of the equipment, is reproduced in Fig. 4. The 
tools here illustrated were in the main installed when 


the plant was opened, about 1870, and are still employed 
for the handling of all kinds of repair oper 
are very largely the product of the Sellers, 


regularly 


ations They 
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wrenches and other articles, keeping them off the floor 
and in good condition for use. 

Fig. 6 is a special machine for grinding the treads 
of wheels that are still on their axles. This machine is 
adapted to receive the axles between centers, and the 
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although naturally of a 


more recent designs of 


Niles and tool shops; 
construction now superseded by 
they kept regularly employed on 
a class of work that has not 
readily taken care of with this equip- 


Bement 
their builders are still 
as yet become too heavy or 
too extensive to be 
ment. 

In the way of special apparatus, there are a number 
of interesting examples, in connection with which Fig. 


ROUNDHOUSE 


REGROU? THIS IS 


BURNER IN 
SERVICE 


OLD Woop 
STILL IN 


WITH 


work is rotated by a gear-driven head spindle that is 


actuated from a small pinion on the driving shaft at 
the left. The driving belt operates at high speed over 
a narrow-faced pulley about 2 ft. in diameter. The 
grinding wheels are approximately 16 in. in diameter 
by 2-in. face. Each is carried in a fork-shaped bracket 
that has a shank at the rear adapted to fit in a too!post 
secured to a tool slide mounted upon a pedestal behind 

















HESE TOOLS WERI 


®» may here be referred to. This shows a special tool 


9 It. In neignt, 


I steel 
it ni » 


rack standing some built up of 


angles in pyramid forn numerous projecting 
arms for holding socket and 
in overhauling equipment 
hundred 


hand tools that are necessary 


on the pits, This tool rack holds several 


INSTALL 


fork wrenches and other 


t t<E STILL IN USE 


x 
- 


the centers. The slide for the wheel holder is adjusted 
to and from the work by crank handle and screw. Un- 
derneath this cross-slide, there is a lateral slide by which 
the wheel may be traversed to right and left. It permits 
angular adjustment in the horizontal plane, so that the 
tread of the wheel being ground may be finished to the 
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Both W heels 


independent adjustments 


desired taper or slope of bearing surface. 
for grinding have, of course, 
and movements in all directions, so that each may be 


regulated and operated independently of the other 


Fig. 7 is an illustration of an open-air stock rack lo 
cated between the two shops and adapted to hold bar 


. 


MACHINIST 


usual two-part 
for 


are for molds for pouring long 


form, mi: 


projections handling 


grate bars, 


common product of this department 


foundries, a diversity of castings i 


pulleys of various kinds, ¢g ouplings, 


rears, 


wni 
Like all 


made here, including 






nare ; 


Done 


macnine 















































“WG. 5 SEVERAL HUN- 


) WRENCHES 
material of all kinds and sizes. 


weather, climatic conditions are such that there is little 


accumulation of moisture or rust, as would be the case 


This rack is of skeleton f 
construction and although the material is exposed to the d 


ECIAL ACHIN] | | 

WHE! TRI ~ 
rames ! near aq other items too nun 
letal 





























FIG. 7. ALTHOUGH EXPOSED TO THE WEATHER, THERI FIG. 8 if x SA 
IS | get IENCY Te RUST LST] 

in sections of the country where dampness universally that the department produces under its steam | 
prevails. and on its hand forges a variety of product 

Mig. 8 shows the interior of the foundry with its big ing as that turned out by th 
wood-framed jib crane near the center, while at the Reference has already been made to the vari 
right is shown the cupolas for melting iron. The brass- of outside repair jobs taken care of by the machine s 
melting apparatus is not included in this illustration A characteristic undertaking that should be of 
The flasks set up in the center of the floor are of the is the overhauling of farm tractor Ver 
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only the shop proper but the foundry and the black- large stock order and when this stock is sold perhaps 
smith shop are also called upon in the preparation of not be able to secure an additional stock. Now the 
certain parts required to put the apparatus in con- French government would not permit one dealer to buy 
dition for satisfactory service. One of these tractors from another one, for if so one must work for nothing, 
will be seen under repair in Fig. 9, where it is repre- so under these circumstances the French or “native son” 
sented standing outside the building, to be refitted with is unable to import machine tools. 
new parts and to receive a general overhauling Mr. Woods makes the further statement that Belgian 
Like various other Western railroads, this company agents before the war handled American machine tools, 
has recently found it advantageous to adopt certain also German machine tools. There is not one machine 
small-vehicle units for handling light traffic where it dealer who imports only one kind of machine. A certain 
would be poor economy to utilize a standard train of English dealer who before the war handled German, 
































FIG. 9 FARM TRA S$ ARE FREQUENT VISITORS FIG. 10. SMALL VEHICLE UNITS ADOPTED 
locomotive and one or more cars. For this purpose 2 American and French machine tools now deals in Eng- 
motor truck, or bus, has recently been added to the lish machine tools only. 

quipment. It is adapted to carry 25 or 30 passengers Mr. Woods also asks whether any isolated “native son” 
and is in appearance quite similar to the big motor machine tool house is going to be able to retain the tech- 
busses used on many open highways. Fig. 10 is a view _nically trained machine tool men that an international 


f the car taken in the coach shop. The general pro- house is obliged to have at its headquarters. Yes, there 
portions are shown quite clearly. As will be seen, it will be “native son” dealers able to get technical men at 
differs chiefly from the usual road vehicle in its wheels’ their headquarters, and who have a thorough training. 
and trucks, the wheels, of course, having the usual Also, when a business man is represented in his own 
flanged form to conform to the rails, and the forward country he will be able to purchase stock advantageously. 


truck being of bogy type with a pilot of light con- The international house does not know where they 
struction. want machine tools. With regard to this feature the 
‘native son” knows every corner of the country; the 
inti nts - Relo 1achine shops, a inds out where they do business. 
Appointing Agents tor Belgium machine shope, and finds ou : 


A machine tool could be sold by a “native son” before 
Mr. Woods could find out where it was wanted. After 
Readers of American Machinist will no doubt remem- the war any “native son” house will have the advantage 


BY URBAIN VAN WYMEERSCH 


ber the discussion of the question as set forth on pages’ in selling machine tools in Belgium with the help of 
256 and 257 regarding Belgian machine tool agents. the government, or the Belgium shipping companies 
George R. Woods points out that it is a great mistake The latter are now located in England ready for business, 
to appoint Belgi: n agents. It seems to me the “native I tell you that any “native son” salesman in trade in 
son,” who is well understood and knows the field. the his country will be better at selling than any American 


‘ 


7 


product he is selling, and has a general training in the salesman for the reason that some Flemish business men 
machine tool line, is the best representative. do not know a word of French. 

Mr. Woods says that the French government flatly Who then could sell the machine tools best, the Amer- 
turned down the proposal of an association of machine ican or the “native son”? Take Belgium in two parts, 
tool importers. French and Flemish, then who would be the best sales- 

The French government would not trouble much about man of the two. The one talking Flemish is the best 
an organization of this kind, but one thing is certain, for selling in the one part and the one speaking French 
American and English dealers are represented in Eu- in the other part. Belgium will give the profit to a 
rope, so why should a Belgian or French house place a “native son” before any American. 
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Reworking Electric Railway Truck Springs 


By J. V. HUNTER 





small repair shop re- 


considerable 


The railroad blacksmith 
ceives call these 
heavy truck springs, which usually, from faulty 


days to rework 
tempering when first made or from heavy over- 
loading, have some of the leaves broken or all of 
the 


These springs have seldom been thrown into the 


leaves permanently sprung out of form. 


scrap in the past, and certainly to do so now 
would be the greatest folly, considering the pres- 
ent prices of material and the difficulty with 
which it may be obtained. 





VERY shop undoubtedly has its own methods of 

treating repair work on heavy truck springs, the 

larger shops using the greater amount of equip- 
ment and the smaller shops the less, but for any shop 
there are probably a few kinks and devices that others 
have that might be useful. The following description 
of some of these few that others 
might find adaptable to their own needs. 

The majority of railroad-car springs are made up 
with each individual set held together with an iron 
band; it is relatively seldom that these sets are drilled 
for a bolt to hold them together. Such drilling would 
manifestly tend to create a weakness in the center, with 
a greater chance for breakage at that point. Conse- 
quently, before any work of reforming can be under- 
taken upon the spring sets, these bands must be re- 
movea; but since they have been put on as a shrink fit, 
it is naturally to be expected that they will not slip 
off without forcing. The removal of the band is addi 
tionally complicated by the fact that all springs have 
“spring centers,” which to the uninitiated can be ex 
plained as a small nub sticking out, possibly in. in 
height, in the exact center of the convex side of the 
spring leaf. This center is made by driving in a large 
center punch or similar tool while the leaf is hot. As 
each teat so formed fits into the corresponding recess 
in the next leaf, the leaves are kept in place during 
the assembling operation; and also any one of them 
is prevented from working out, should the band not 
be tight. 

These centers add somewhat to the difficulty of re- 
moving the bands, although it is obvious from the fact 
that they are shrunk on that they will not come off 
with ease; and any attempt to remove them cold is 
apt to cause breakage of the bands. The best practice 
for their removal is to heat the short, 
quick fire so that the band will come up to a red heat 
without the remainder of the spring becoming too hot 
for comfortable handling. The spring is then placed 
on a convenient anvil, as shown in Fig. 1, in a vertical 
position, with the bottom edge of the band resting on 
the upper corner of the anvil. A convenient tool for 
holding the spring in this position is shown at X. 
It fits down in the hardy hole and fairly tight around 
the band to prevent it from slipping from the anvil 
while this operation is being performed. 

The blacksmith steadies the spring with one hand 


tools may show a 


bands in a 


and with the other holds the flat-nosed chisel C on 
the first short leaf, while his helper strikes it with a 
sledge, driving it out and thus loosening all of the 
remaining leaves of the set. 

ago 


thousand 


had 


Springs 


Some time rework 


occasion to 
light 
railway trucks, the springs for which had been designed 
too light, so that they 

In order to stiffen the spring, it was decided to put 
additional next to the leaf. Prac 
tically every spring set was in first-class shape, so that 


one shop 


sets of for electric 


about a 


would not stand up in service 


in an leaf master 


if the band was removed without drawing the temper 
of any of the springs or otherwise injuring them, it 


would not be necessary to rework anything except the 


band, which would naturally have to be stretched. For 
this reason it was decided to remove the bands cold 
and run the risk of breaking a few of them. 


In Fig. 2 is shown a special tool that was made fo1 


this purpose, so that a bull-dozer might be used for 
pressing off the bands. As can readily be seen, this 
tool has been very simply forged up from a piece of 
-in. stock, with vertical ears standing up on each side, 
so that the band is held on three sides. This device 
must be of sufficient length so that the spring may 
be pressed back through it until the shortest leaf is 
free of the band. The upper view of this illustration 
shows the spring as first placed in the tool device, 


while the lower view gives an idea of the manner i1 
which it has the band. Ot 
course, the center nub on the top leaf had to be crowded 
through the soft iron of the band in all cases. In some 
the banding operation had crowded the band pretty) 
tightly between the leaves of the 
a tight squeeze to get off many of the bands. 
the method, 
that the total breakage of 


been pressed free from 


making it 
To the 
mentioned 


spring, 


credit of however, it may be 
bands in this operation, to- 
gether with the subsequent ones amounted to approxi 


2 per cent., record con 
the 


No spring leaves were broken 


certainly a remarkable 


the 


mately 


sidering the severity of treatment to which 


bands were subjected. 
NEW 


miscellaneous 


MAKING BANDS 

In reworking lots of 
bands will be found to have broken in 
actually 
which would probably develop into serious trouble dur 
The 


will be to 


springs, many 


Or if 


corners, 


service. 


not broken, cracks will be found in 


ng the rebanding operations. next problem be 
fore the blacksmith 


bands to replace the broken ones. 


spring make up new 
Spring bands must be 
made of wrought iron. Mild steel will not serve for this 
is to be expected of the 
faults 


getting a perfect weld; decided tendency 


purpose, if any service springs 


Steel develops three main greater trouble in 
toward crack 
for the corners; 


the 


ing due to the sharp bends necessary 


greater breakage in service, through fatigue of 
the metal induced by vibration. 

Good wrought iron, with its fibrous structure, is ad 
mirably suited for bands, as good corners can be formed 
\fter 
scarfing one end 


Fig. 3, that 


without fear that faults will develop. 
length, the next operation is that of 
for the weld. It will be noticed at B, 


cutting to 


ynly 
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ne end | ee! arte re cart the ther as well hed thickness is obtained at this point Naturally 
W te triking a hot weld in this manne spreads the metal 


rhe bending to [ in be performed in a bull- the edging-up operation is shown being performed 








lozer dis { | Fig > rovided enough bands of : etweel he flat faces of the dies at the left. \\ he. 
ertain re ie 1 varrant the production there are good devices in the shop for squeezing. the 
neat é { Tr tv pe rt ) tnis Stage tne final hand sma ler it tne same time tnat 1 1S put on the 
d 5 per round” stake spring, as will be explained later, no great care is neces 
Vhen ted number of the bands is required, iry toward welding up the band to an exact size. In 
of thes n be made the same stake. leed, sometimes the work is so roughly performed that 
Key } mal nas t make up tnat rne W ed band will appear al thing except square, 
é e re r the expe f making special nd vet the final operations when the spring is finished 
! lie Tr} is plan will se it to perfor ts fun ns perfect] 
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readily } hr t \ lit w e “edged e the spring, they should be cleaned to remove 
the hand er or flatter and sledge ll the old seales of rust, if thev have been long in us« 
rT) pecial hamme) ! the lower portior This can be done either by scraping or bv using the 
Fis > are 1 IS¢ I s vnere a great mal ndblast when that s available. Many people, among 
re regula ad The outline drawings ( them blacksmiths, do not realize that an otherwise good 
ad ¢ how respectively the front and le views’ spring not be near! » easy riding if it has not beer 
e hammet th for the upper and lowe) vell lubricated and if the spaces between the leaves 
lie blocks be hown togethe The actual welding have filled up with heavy rust, binding the leaves into 
peration rformed uy tl le horn M The ompact mass. The breakage of all types of springs 
velding how} perspective at D. Here a band s much greater when, after long service, the lubrication 
in the weld position uy the horn, and it will be riginally between the leaves has disappeared and rust 


oticed that the slanting face he upper die will has formed heavilh Automobile owners have begun 


trike the arfed weld an almost full blow as it de- to realize the need of spring lubrication, as evidenced 
ends S times the upper die has this face recessed bv the increasing number of devices on the market for 


; 


so that it n only strike the iron until a certain speci- forcing oil between the leaves of springs. 
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For the small- or even medium-sized repair shop, it 
will be needless to consider any of the large manu- 
factured spring-forming machines that are found in 
spring-manufacturing establishments. Such devices 
as the smith-shop foreman can rig up in his own shop 
and make with little outside help, will prove suitable 
for the average jobbing repair work. One of the sim- 
plest forms, and a remarkably good one for leaf form- 
ing in small quantities, is shown in Fig. 4 at A, all parts 
for which can be easily produced in any forge shop. 

The frame for this device is made up of two angles, 
riveted together with spacers between. It is mounted 
upon a wooden trestle to give a convenient height. The 
two end stakes S and the center stake C are adjust- 
able by loosening the clamping nuts at the bottom so 
that they will accommodate any length of leaf. As 
shown, there are two leaves lying in the device. The 
lower of these is the cold “master” leaf; the upper is the 
hot leaf, which is to be conformed to the radius of the 
master. 

In operation, after the lower and upper leaves have 
been laid in the stakes in the general position shown, 
the upper and lower pins P are placed, one above and 
one below the leaves, as close to them as the holes in 
the stake will permit; this is at one end only. To force 
the hot leaf down to the master leaf at the other end, 
the arrangement shown at G is used. This is a light 
rod lever L, which will fit in the stake holes and has a 
small crook in it to press against the hot leaf. By forc- 
ing this leaf down with L in the manner shown, the 
pins at this end can inserted to correspond to 
those at the opposite end. 

To squeeze the hot leaf down and insure that it shall 
come in contact and conform to the master at all points, 
a rather peculiar method of forming is adopted, as il- 
lustrated at B. Two straight flat-nosed tongs are used 
One is handled by the smith from one side of the frame 
and his helper squeezes with the other from the oppo- 
site side, taking care that the tongs are always work- 
ing practically opposite to one another. In this man 
ner the workmen quickly pass the full length of the leaf 
and it is then ready for removal to the quenching tank 
Of course, this is not a particularly quick operation for 
even the most rapid of workmen, and frequently the 
leaves need more attention later in the setting-up opera 
tions than do the roll-formed leaves; but, as explained 
this is a very simple form of device to make up 


be 


A LEAF-FORMING MACHINE 


As the amount of work going through the spring sho; 
increases, the ambitious foreman will not be 
with so simple a rigging for shaping the leaves. Then 
the device illustrated in Fig. 5 recommended. 
Jt has been successfully used for a number of years in 
some of the large spring-repair shops. About a year 
ago we made up a set of patterns for building one for 
our present shops, and I feel safe in saying that it has 
halved the previous cost of spring-repair work. 

The operation is as follows: A master leaf is first 
made up, from which all main or base leaves are to be 
shaped. These leaves will, of course, be shaped from 


content 


is to be 


the master; and after that, all successive leaves will be 
shaped from the preceding leaf, as is done in all prac- 
tice, so that each leaf is naturally the master of the 
one that follows it. 


When each hot leaf is removed 
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Th 
smith, holding each end of the pair with a light pair of 


from the furnace, it is laid upon its cold master. 


in the rolls. 
upon the foot lever L, Fig. 5, thus drawing down upon 
the rod R. This the 
sliding bracket that carries the lower roll O and so pulls 
t down far enough to permit the two leaves to be in 
serted the 
the lever, the spring S puts sufficient tension upon the 


tongs, inserts them To do so, he presses 


rod is directly connected with 


between leaves. Immediately he releases 


i} 
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leaves in accordance with its adjustment for the work, 


which has been taken care of bv the adjusting screws C 


The position of the work is now as is illustra 
The smith’s helper, from the farther 
machine, by the 
back forth 
feed from one end to 


Fig. 6. 
the 
rolls 


handwheel, quickly revolves the 
times, so that the 
the other. During this time the 


smith continues to hold the work with his tongs in the 


and several leaves 


may be necessary to release 
the rolls to 
The action of the rolls presses the hot 
the cold that 
the set produced is an almost perfect fit. The grooves 
VM, Fig. 5, the 
roll. They are about in. deep and are fo 


manner shown, except as it 


one end at a time to come to the 


permit 
end of the leaf. 


leaf firmly at every point to master, so 


will be noticed around centers of each 


in. wide by 
the purpose of passing the spring centers without roll 
ing them flat. The leaves are removed from the rolls 
by pressing the lever, just as they were entered 

The smith now puts the necessary “gather” into the 
hot leaf. This is so quick an operation that it 


cape any but the trained eye of a spring expert. Watch 


will es- 
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business 1 ma shop kink worth having t is a simple little frame 
ff a little hot scale quick! forged out ofa piece ol In. round Stock When 
iking lo do this the smith is ready to immerse the spring leaf in the 
r just ne ame il for quenching, he grasps this frame by its looped 
er for nv ig. he top and draws it up out of the oil On tne two prongs 
lid jer that projecting outward he lays the hot leaf, in the position 
ter the nceave show the dotted lines, then immediately lowers all 
of this blow is that back into the oil again, the top remaining hanging 
g into the cold leat from the side of the tank 
tongs at eacn end, This frame is very convenient for withdrawing the 
e amount How suenched leaves from the oil. As it will hold from eight 
DACK T ts for e! ti tel t a time, the cold one need not th removed 
il curve correspona evel time a hot one is laid on it Its othe purpose Is 
Ss is tne tri tnat even more important and bears mentioning. Che coils 
spring leaf of pipe carrying the cooling water through the oil may 
mediate quench leal little, or for an arrangement as shown in the il 
he spring makers ustration water may be accidentally splashed over int 
iencl rious he oil In either case a large or a small amount ot 
ter usu require ter would eventually collect in the bottom of the tank: 
} vrade f ! the hot steel were lowered to the bottom so that 














, 
r ‘ 
) hus 
, ds 
wr 
? 
cong 
‘ rvis the . ortion came n contact with the water. the effect 
For oil hardening. would b most disastrou to the even tempering ot tle 
st common mediums pring This frame holds the work far enough fron 
— ange displaced mt ttom so tnat le ny wo e tne water can reac h that 
lized’ hardening S | I ts presence hould be detected. nd it car i 
t only cheaper siphoned off 
ws and ve \ smith isuall } dies the reworking of springs 
n sets ft trom 10 te 0. d all of one 2e ¢ ‘ we 
bath the volume rt finished before the next started. r} eg ee 
efinite absorbine described will handle about 10 leaves. If there are 
Se ne re, he will need more rames or else will have to re 
<e , o1] tank ; some of tne U0Ol if ves Tro! the hy th to make 
iple Darrels roon As soon as all of one size of leaf are finished 
oled by coils of pipe the final work of tempering these leaves begins. In 
t flowing Another nine out of ten shops this is done by “blazing off the 
n section in Fig. 7 1.” The tenth shop either does not temper at all, 
ed at one end 1 hence has an inferior spring, or it “tai iad 
. is of sufficient size bath of oil of known temperature, in which the leaves 
tion ft water aroul d n be placed 
a a Blazing off the oil is the simplest method and one 
hat will insure fair uniformit It depends upon the 
n this illustration is well-known principle that nearly all tempering oils will 
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which is 

To 
be sure, there will be some variation at this point, de 
pending upon the the for 


whether it is a mineral or an animal oil, the latter usu- 


flash at approximatel) the same temperature, 
close to the proper tempering heat for spring steel. 
nature of oil; instance, 
ally having a rather higher flashing temperature, al- 
though the extreme variation will probably not be more 
than 


To blaze, the smith’s helper places a leaf or two at a 


50 deg. 


time in the furnace, turning each leaf over every few 
seconds so that it will be as uniformly heated as pos 
sible. He continues the heating until the flash point 
of the oil in which it has been quenched is reached. At 


begins oO 


the leaf 


seconds will have 


Oli 


the 
blaze 


this point remaining 


and 


upon 
within a few 


The 


right temper; and before the temperature can go an) 


smoke and 


practically disappeared. steel is then at just 


farther, the helper quickly removes the leaf from th 
furnace and hands it to the smith. 
The smith now proceeds to put the “fit” into the 


leaf, which has probably warped a little during the hard- 
ening, so that its ends do not have a good bearing upon 
the leaf upon which it was rolled and consequently will 
not support their share of the load that will come upon 


dy 


/ 
aot _ 
™ we 
~ 
Benton ~ 
4 
Bf 4 
= GY 
FIG.6 : 


the spring. To detect this warping, the leaf is laid on top 
of its master, exactly central, the two stood on edge and 
their centers clamped firmly together by a pair of tongs, 
as illustrated in Fig. 8, which shows a smith inspecting 
the leaves to see whether any space will show between 
the leaves at any point, denoting an improper fit. 

When to 
spring on the fitting plate in the position shown in Fig. 
§ and strikes its 


an end is found be sprung, he holds the 


smart blow with a heavy hand 


Fag ‘ 
Lace a 


hammer. Since the leaf is resting against the small 
block below it, more or less of a bend can thus be put 
into it. In this connection it must be mentioned that 


the leaf is still approximately at the tempering tem- 
perature, else it could not be treated in this 
without fear of snapping the steel. To get a perfect fit, 
the smith may have to work it back and forth 
of the two just 
and finally turn it over and inspect the other side in the 
same manner. 

It has been mentioned that the springs are worked 
through in sets of 10 or more. This is necessitated by 
the fitting operation, because every successive leaf must 
be kept on the leaf to which it was rolled or fitted, else 
a poorly constructed spring would result. The way that 
a smith will follow this system through is illustrated 


manner 


nuimM- 


her times between shown, 


positions 
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n Fig. 10, which shows the sets piled up before band 


ing. In following this system he has first roiled up 
the main leaves all from one master leaf, the leaves 
after tempering having been laid side by side as 
foundation for the piles to be built upon them. In start 
ing to roll up the next leaves, he picks up the m 
leaves one at a time to roll upon, sometimes numberin 
them and the successive leaves with a piece of cl 
so that there will be no chance for mixing. The follow 
ing leaves, afte tempering, have been piled back on 


the leaves upon which they were fitted 


There is another in this illustratio 


As the leaves 


teresting point 


are loosely piled without band or clamp 


will be seen that, although resting upon each end, 





there is more or less space showing between each one 
id the one above: this space is the gather, of which we 
have previously spoken. Between the first two or three 
leaves the gather appears to be about the same amount; 
but farther down the scale it gradually disappears, until 
between the shortest leaves there none at all. This 
is exactly as it should be in the best spring-building 
nractice. This gather not so great but that it will 
easily take up with the clamping of light pair of 
tongs when the smith is fitting the pieces. It insures 
FA 
ff 
‘ili _— = 
sad 
} 
S HAN I 
that, when the spring is finally built up and banded, the 
pressure of the band will not Ist me the ends 
to curl away and fail to carry their share of the load 
properly Also, a shorter leaf will manifestly be 
stronger and stiffer for that very reason. If the small 
amount of gather should make it carry any greater part 
of the load, it will be amply strong to sustain it. This 
is one particular point that must be taken care of ir 
any proper shop, because there are probably very few 


‘ffice-trained draftsmen who are acquainted with this 


fact. 


In working through large lot of old springs, the 
loss due to the breakage of leaves made up the last 
thing, when the number of each size that will be re 
quired has been ascertained. Many shops prefer not 
to make up this loss at all, claiming that it does not 
pay to mix new steel with the old; but I have not 
found this to be fact, because carefully reworked 
pring may last the lifetime of truck, and certainl 


steel that may 


have been wasted. 


yne or two leaves of new have been put 


nto it will not 


Practically all spring leaves made today have tap- 


ered ends. In the manufacturing shops and the larg- 
est of the repair shops the production of these tapered 


ends is very simply accomplished by passing the parts 
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I igi i taper-rolling mac ne Most of our repair [ the spring during service and have it act as a spring 


hops are not equipped 1 for the small output iubricant [t aids greatly toward making a spring more 
e¢ lired. t facto! result n he acquired by dra 4 eA riaing and probabli proiong tne life of the spring 
ng down the tapers under a spring, trip or stea ymewhat by preventing the formation of heavy crusts 
hammer 1f rust at this point, which tends to bind the leaves to 


Few springs ide today outside of the automobile gether \s the leaves are piled together, the blacksmit} 


ndust? ave rounded ends on these leaves, as thi ist lines ¢ i ne up with the preceding, carefull) putting 
idd ne ore eT to the expense o manufacture ‘ ‘ el ibove one another. » that they will not in 


However, in reworkil ome f the old springs these’ terfere i imping up 


vork, will serve admiral itting a roun. end. To drawn up, taking up the gather and holding all piece 


et nice work, the hop should be equipped th one rmi together. pometime he places a halk mark 
r each width of teel ! cutter llustrated ’ nm « h ae t the center t tne distance I ne-half 
1s Li f thes wicdtl I tne and, a i guide [for silpping on the 
The ‘ F r ‘ ’ require punching of their Nal 


ente ry mp hed when they are hot, ne econd cla D piacea ist e1iow one i tne cnalk 


ttle punching rig shown in Fig. 12. marks; and after it Na hee! lrawn tight, the first 


jj 
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This nothe vhert ne should be provided clamp is removed. The set is then ready for the banding 
» th of steel, since the guide hole in the upper operation 
portio! paced t me in the center A recess is Before the band is finally heated for this last opera 
‘ elow it rounded out to the tio) t should be stretched over a mandrel, under a 
ime shape the e) of the punch hammer, until it is somewhat larger than the completed 
Vat the ght springs were formerly made witl e of the spring, say, in this case, almost { in. This 
eve on the end was formed in an eve-_ will make it verv much easier to drive into place, and 
I 
gy t f one kind ther, and they had to ts increased size will be worked small again by the 
‘ th tl ner eve rolled up just ipsetting methods of the banding operation 
ree h t t t d togethe The r} spring is then placed in an upright position 


ter le ts eye half-formed at the start. against any convenient support, as is shown in Fig. 14, 
t 


— ‘ ic } be reheated iring the ind the band, which has been heated to a bright red 


ey were quickly worked heat, is slipped down over the upper end and worked 


down into place by the smith and his helper, who use 


the I given place to the narrow-set hammer and sledge. In most shops the 

t mall casting or forging now pring with its hot band is immediately placed in some 

yethe ry} hort gib is lamping device, where heavy pressure may be exerted 

t} rooved | k, 3 hown gainst the top and bottom of the hot band (the clamp 

Fig n tl he end heated and inserted being then removed if it is in the way) With the 
r? ( ent e) 1 tne] attened dow! quare flatter and sledge the loose stock of the band is upset 

‘ nd worked down tight to the leaves, first on one side 


\ have been made read nd then, the spring having been turned over, on the op- 
ata é | te Cle This operation takes up any oversize 0 
é t a brush coat tne rn¢ ifficientiv so that the final shrinking of the 
pinion band upon cooling puts as much stress upon it as it 
‘ ‘ re ne naet | Vill ! lid be called ipo! t witnstand 


ene é tn ¢ / eal I : While this is the general method of upsetting th 


‘ een tne i ve ret ! i the purpose ror wh n { > me there are 
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Oil-Well Tools in California 


SPECIAL CORRESPONDENCE 
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Makin O 
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Gaus 
(jJne i the j orftant madustiive in the Pacific 
Coast f é ] Tdi of tools and equip 
ent for f the oil fiels tshere many unusua 
proble ” are e? ) fere d. Some ope rations 2? 


the mak ; character are here de- 


Crioed 





YHEN one takes into consideration the millions of 
barrels of petroleum produced annually in Cali- 
something of the numbers of 


fornia and knows 
sunk year by year, it is quite easy 
the manufacture of oil-well tools 
s one of the important up the 
Pacific Coast. Such tools are peculiar to the industry 
n which they are employed. They embody many novel 


and construction, and they constitute 


new wells being 


to understand why 


industries and down 


ideas in design 


with which the majority of me- 
the East, little or no 


a line of equipment 


hanics, particularly in have had 
experience. 
Aside 


numerou 


outfit there are 


7 
essential, 


from the drilling 


proper, 
tools just including apparatus 
ing, recovering piping and 
and Necessarily, 


for undercutting and rean 


lost tools. 


asiIng So on 


screwing up c: 


the sinking of wells to depths in some cases of several 
thousand feet involves the application of certain 
interesting engineering principles, and the special 
processes that have been developed for such under- 


takings have brought into service a line of implements 
that the part of their 


riginators. 


exhibit great ingenuity upon 
in various articles relating 
‘ry of the most important ap- 
inder the oil-well tool group 


same time the special shop 


shnow 


It is purposed to 


to this industry a numbe 
pliances commonly classed 
and to describe at the 
methods 


The present article 


their production. 


s devoted to the operations of 


used in 


a shop producing a heavy wrench, or tongs, for pipe 
and rotary tool joints. This appliance is made by the 
Dunn Manufacturing Co., of Oxnard, Calif., a city 


having a number of busy machine shops, but best known 
of the 
The plant of the American 


to the general as one great centers 


public in 


of the beet-sugar industry 


Beet Sugar Co. at this point constitutes the biggest 


establishment of its kind, save one, in the world 
DETAILS OF THE TONGS 
The Dunn wrenc} or tongs. are manufactured in 
many sizes ranging up to capacities for 20-in. or larger 
piping and weighing up to nearly 350 Ib. each. Every 
part is of steel, either forged or cast, for these tools 


for the severest service Mechanics who 


are designed 


a heavy 


‘re accustomed to using a long piece of pipe on 
vrench, with the expectation that something is going 
to give or let go, will be interested to learn that 


wrenches and tongs of the kind here described are often 
operated with the aid of a 30- or 40-hp. gasoline engine, 
sets up the piping or tool joints, 


non the part of the workmen that the tongs will fail in 


which without fear 


In Fig. 1 a medium-size tong is shown suspended 
from the shop hoist, and at the side, piled upon the 
floor, will be noticed a large number of parts ready 
for assembling into complete tools. Fig. 2 gives the 
detail construction clearly, and Fig. 3 represents a 10- 
in. tong fitted with 4 in. bushings. Each size is adapted 
for service on various diameters of pipe through the 

of liners, or bushings, made jn 
three parts and readily attached to the three main 
members of the tool. These members, which form the 
body, or jaws, of the appliance, are designated as the 
lever hinge, center hinge and roller hinge, and are shown 
in the detail sketch, Fig. 2. Thus, the largest wrench, 
20 bushings for its 
jaws which adapt it for service on piping down to 13 
in.; and the smallest size, which fits 92-in. pipe, bushes 
down to a capacity for 4-in. work. 


application of a set 


nominally in., is supplied with 


OPERATIONS ON LEVERS 


One of the heaviest members of the tongs is the lever, 
or handle. It is a steel slab several feet in length, 
from head to end of handle and finished 
hy planing the head to thickness. The end of the head 

shaped to the desired cam-like curve, and several 
holes are drilled for the attachment of clevises and for 
the reception of the stud pivot, by which the lever and 
lever hinge are connected when the wrench is assembled. 

In Fig. 4 a pile of several dozen of these levers 
is near the planing machine ready for the machining 
of the head to thickness, the first of the series of oper- 
ations to be performed after the work arrives from the 
forge shop. This portion of the lever fits into a slot 
in the body of the tongs proper when the parts are 
The process of making the fit is, in the case 
of the lever, carried on as indicated in this illustra- 
tion. where two levers are shown side by side upon the 
platen of the planing machine. A single-point tool is 
utilized in accomplishing the surfacing of the lever ends. 

The pair of forgings are secured against end move- 
ment under the cutting action of the tool by a con- 
ventional abutment in the form of a parallel backed 
up table stops. The ends being machined are held 
down to the platen surface by a heavy strap bolted 
crosswise of the work. The two faces of the lever ends 
are thus machined smoothly. The thickness of the head 
is left so as to secure a few thousandths freedom be- 
tween the finished faces and the corresponding surfaces 
which the lever is carried 


forged taper 


assembled. 


by 


n the jaws of the tongs in 
when mounted in place. 
Following the planing operation, the forged levers are 
lrilled through the heads to provide an opening for 
the cutting out of the slot in the end which engages 
the roller in the opposite member of the hinged tong 
body Also, the clevis 
holes and the hole for the pivoting stud are drilled 
through the lever arm and head in the positions in- 
licated in Fig. 3. These drilling operations are ac- 
complished by the aid of a jig of simple construction. 
Then the cam-shaped ends of the levers are machined 
to the necessary curve by placing several levers at 
one setting on the shaping machine table and finishing 


to lock the tongs on the work. 
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Fig.l, Big Wrench, orlon 
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fig. 4, Levers forthe Tongs are Firmly | Fig.5, Picking Up a Group of Lever: 
i Secured and Planned Two at Once Preparatory to Shaping the End: 
| ———— = 
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Fig. 6, Stack of Levers 


and Other Parts Ready C 
for Assembling 
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the desired radius with the 
taceplate tne tne ne 
hinge members are Of sin 
of handling are lite the 
part under descriptio! 


TESTING PART 


UPER 
Like concave castl! 
is thev come fron tf ste 
ound to he op qd out 
") thi t tne Cel I \ 
Ss cust ul to ft I ne ! 
; Te I eT t ‘ 


oo large a rue ! the 
p| cing T ’ ey? res 
rrssure t he | 
r wii ‘ + ’ \ 

th re . - th, 
ul The cre \ t¢ rs 
pJ ici ! The } 
rt I sned mal ‘ ; 
; rrespotr , 

avy th ’ . 

é \ th re d 
trap whic } ; 
y? rockin’ at either en ( ; 
cutter emploved is hout 9 
the inserted-tooth tvp \ 
end nd provided witl 
Ii} the Or Te att S 
tol Tat , tne hOSSE i} 
neiynt the center of ti 
fed directly toward the arl 

ihe casting r the 
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ne? yn th evel ire " athered fron Fig. 10, which shows the work 
lac tl ith the holes stacked up near the various machines. 

ecured, the r or more The drilling jig for the pivot studs that connect the 

tal ral ndicated hree hinge parts is illustrated i All three 


n Fig. 11. 
t 


res are milled on their joint ends before coming to 


yn the tool is held to a this jig, the roller hinge, Fig. 2, being slot milled 
rmed e lever ends \ single cutter, as in the case of the lever hinge, 
} read Oo} assembling Fig i The intermediate, or center, hinge requires 
6, which also shows a_ straddle milling to form the tongues which work be- 
d tor ( es an idea veen the jaws of the lever hinge and roller hinge 
equipment in one sec- he straddle-milling process is carried on with the at 
vise attacnment s lar to the me illustrated n 
% and needs no description here 
I R HIN ' os} 
For drilling the pivot holes the hinge parts ar 
ne ver ninge, « iter ced n assembled position about the central drun 
e up the bor Ot tne f the jig, Fi il, ai ecured by crossbolts tapped 
er ninge 1S tne lat { t the wali of the dru The latter is a casting 
tne case of tne ! : t! rignt ad eter to suit the size of hinges being 
ketch ot this casting Is ( d dapted t r? it the top a simpk 
| | det } ite made ip tl ngular form and fitted 
le if th haracter e necessary guide bushe r the drill. 
tne perations f ving the drilling, the bushing plate is removed 
" the holes are finished to size by reaming, as in 
es to be n 1 are 12 About 0.010 in le in the drilling opera 
inisned t viatn vee { r reamll A long reamer is employed, whicl 
( ) EY, whict re } eC taper at the end for guiding the tool prope! 
F’, whicl nto place The work is handled under a radial 
nounted upor e dr ng machine. Where the hinge castings overhang 
t r the other tw he e,a the cases of the larger sizes, supporting 
r desion | the ethor ‘ e placed under the projecting ends 
WORK IN THE LATHI 
- ; (re ol tne most iteresting in the series I ma 
= y PLN chining operations on the tongs is the boring of the 
- bodies assembled hinges, to the required diameter, 
ral, tl hinge blocks he similar treatment in the lathe of the bushings 
ind! re oc oO! { { dapt the tongs t smaller sizes of pipe 
ht during th coolir 13 illustrates the method of swinging the work 
I bori ther it t! faceplate This faceplate is drilled around dif- 
t} ithe { nlate t diameters of circles to receive locating studs for 
eriol the segments he nume? es of tongs manufactured. When these 
e peration are started t $ are ired in the plate for a given tong si 
‘ ! pene it to tl é ers f the tongs are placed over the 
! s cl litt by t epresented, and secured by nuts and washers 
| s ind nT ne ! tu U! Va U! Casting are located 
Here he stir S he boring operation. The machining « 
ncave ( 7. nte he three parts is then a simple opera 
ter to receive the p) t whicn 1s complished with a boring tool carried 
he casting is rea for i hea’ bar supported by a special holder on the 
r big 9 where } slots 3-siide o tl lathe 
! the jaws to recei' The boring s show n Fig. 14, which illustrates 
nt nil r na ! ¢ i dDusnings The latter are 
vork } | 3) ( ent the tong body in which the are 
ng-down stud nd a ind the boring is done in the same way as 
prevented fro ft ( ribed in connection with Fig. 13 
ng the milling cut Che 
. is dhaeabae alte’ tn, aa GRIPPING DIES 
he casting is cored at the In producing the gripping dies, or toothed shoes, 
the milling cut in ! whi re set one pair in each tongs—that is, near 
hort one, or sufficient the outer end of the roller hinge, as indicated in Fig 
work is set as near the 4 it s the practice here to ill up a long bar of 
itte? s practicable ind t stee u Oo! the teeth from end to end and then 
it the bar into short pieces of the right length fo 
e¢ nines art r put au dies Fig. L5 shows the form of the teeth 
nt in large quantitie is which are of buttress section. Several dies will be see? 
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|| £t9.13, How the Tong Bodies are 


i ell Bored Out on the Faceplate 
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SyU AME 


on the table of the milling 
in the operation of cutting 
into correct lengths for these 


gang on the miller arbor, and the 


in the 


jaw ire so designed noid ti bar against tilting 
whnel cted upon by tne itters 

These dies are about n. thick by 1! in. wide. The 
are pre vided with five eetn ¢ h and with a counte 
bored hole at the center fi tne reception of th 
retaining screw tnat ns then n piace In a seat 


-- 
| Cie 





ee 
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~] 
a 
to 
par 


iection with the various references to the liner 
adapting the tongs to different 
Fig. of interest. It shows a 
for machining into 
noticed that where 
for a marked reduction in 


sizes of 


t nes | r 


18 should 


castings reat 


bushings of all sizes. i Will e 
these bushes are to provide 
Ur size of pipe taken care of by a given size of tongs 
bushing body is not 


1 


tl cross-section through the 
but the 
the 


mate- 
the 
if the carrying hinges, or 


rially changed; additional space between 


bore and bore 


ODUSAINE 
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The he les are 


An- 


hinge. 
means of a plain jig. 
ed for drilling the correspond- 


h the 


milled out in the tong body, or 


drilled through the dies 
jig is utili 


Sir’ ple 


other 


ing holes in the seats in wl dies are to be secured 


when in use 


The jig drilling of these screw holes in one of the 
bushings, an operation milar to the drilling of one 
of the tong hinges itsel represented by Fig. 17 
The work is in a vise on t di ne machine table, 
and the plate jig is held in the seat in the bushing se 
tion by means of a pair gripped over the jig 


und the 


WOrk 


body, is compensated for in the bushing patterns 
nereasing the depth of the outer ribs that 


upon the bore of the 


tong 


form the 


bearing surface for the bushing 
t ne pnroper. 


number of 


inally, Fig. 19 is included to show a 
wrenches. or tongs, of several sizes all assembled and 
rendy for packing and shipping. They are illustrated 
safe rip. retainer chain and large and small 
le attached and with sets of bushings complete. 
ih an illustration gives some idea of the size of a 
ss of this kind in the various oi] districts of 


California 
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Heat Treatment and Hardening of Gears 


BY W. H. 


R. D. Nu 





The heat treatment of steel dates hack many 


years, but it has only been within the la 
really 


‘; ; a 
The steel pan of yesterday, with nis equipmei 


st decade 


that important strides have been made 


; 


of human pyrometers, incorrectly de signed fu 


: ; 
limited 


naces, and festing apparatus, if he did 
succeed aL producing a aood prece of steel prop 
erly heat-treated ore aay, mignt not Heceéssayri 
produce a like produc t the next. T/) art 


outlines some of the modern methods 





N THE early days, machine were designed 
with a sufficiently high factor of 
material and treatment, while today, 
the the 


carrying this weight in moving parts, 


parts 
safety for irregular 


ities of when 


cost of extra weight, additional expense in 


and the limited 


becomes neces 


space for these parts are considered, it 
sary to go to a stronger material of a more uniform 
quality. These resulted 
methods of manufacture. 

3y the aid of the better equipped chemical laboratory 
and what is the 


laboratory, with its high powered photo-micrographi 


demands have in improved 


even more important, metallurgical 


outfit, where the steel may be examined after each step 
through the process, and the results checked 


and with the great store of experimental data so 


and com- 
pared; 
carefully correlated, the heat treatment of steel is gradu 
ally coming out of the rule-of-thumb class to that of a 
science. 
There are many remaining points that still have t 

investigated and developed but, nevertheless, the work 
accomplished has been very encouraging 


ALLOY AND CARBON-STEEL GEARS 


Except where weight and space are of paramount im- 


portance, alloy-steel gearing is not commercially pra 
the automobile field 
tooth stand 


great strains, the strength and toughness resulting from 


tical because of its high cost. fh 


where a comparatively small gear must 


alloying certain elements, such es chrome vanadiun 


and nickel with steel, are very desirable, if not absolute 
But 


gear 


lv necessary. this covers a comparatively small 
the field 
treated carbon-steel 


area of and, for the most part, heat 


yearing 1S 


it and still 


meeting every require 


ment imposed upon has a great field for 


development. 


Heat-treated carbon-steel gearing may be divided into 
} 
‘ 


three general classes; oil-treated, casehardened and spe 


cial-treated gears. The first two classes were introduced 


in the sequence given, and have met many 


Each has its advantage for different services and in 
this service has proved efficient. There are conditions 
encountered, however, in which these two grades are 


not applicable. The third class mentioned has been de- 


actual conditions and 


} 


Classes 


veloped after a careful study of 
embodies some of the qualities of the forme: 


PHILLIPS 


There are applications where the service is so light 


that the resultant long life and low maintenance cost 
do not necessitate a high-grade product. There are 


other services where the gear must transmit a uniforn 
ly high torque without sudden jars or dynamic blows 
in which case it is a question of wear alone, surfacé 
hardness (as found in the case-hardened produc e) being 
required 


There are still other applications where the load t 


be transmitted is uniformly low, but with occasional 


shocks. This last-named condition requires a gear with 
only medium hardness, but with high ductility, such a 
the first-class, or oil-treated gea) There are installa 
tions, and these are in the majority, where the service 
imposes the heavy dut with its resultant wear, as well 
as shocks with the liability of breakage It is for such 


service that the third class of special grades of gearing 


Only by analyzing the conditions, 


will it be 


has been developed. 
nd selecting the 


a v rade, possible TX 
obtain the best results 


prope 


HEAT TREATMENT 
Without going too deeply into the theory of heat 
treatment, it might be interesting te describe in non 


metallurgical phraseology just what takes place when 


piece of steel is hardened. In studying the action of 
essary to refer to the proxi 
the 


vives us 


heat treatment it will be nex 
the 
or ultimate analysis, 
heat-treated steel. 


tne 


little real 


mate analysis of steel o1 microscope, as 


chemical, ver\ 
nfiormation on 


There are several theories for the hardening of steel 


the 


bon theor\ 


more notable ones being the stress theory, the car 


and the solution theor 


The stress theory bases its contention on the hig! 
stressing of the outer shell of the steel when shrinking 
onto the interior, and on the stresses set up in the crys 
tal chan om the hot to the cold metal The fact that 
cold working hardens steel is offered in support of this 
theo) 

The carbon theory contends that the hardness re 

ilting from quenching steel is due to the condition the 
carbon can be held in, it being recognized that carbon 

n exist in several allotropic forms 

solution theory contends that the carbon is in 
solid solution with the iron. This seems to be the most 


logical explanation, and all phenomena can be explained 


OV it 

If we examine a 0.40 per cent. carbon et¢ hed normal 
steel under the microscope at 50 diameters we find a 
black network of crystals in a background of white 


The black 
The 


examine the black 


crystal is pearlite, thus the name pearlitic 
ferrite or 


200 


background is iron 
rvstal at 


f alternate 


steel white pure 


diameters we 
find it to be mad ip lavers of black and 
The black is cementite, Fe3 


much 


which weighs 15 
as carbon 


cent. carbon steel will have 15 per cent. of 


the 


to white laver 


A l 
its weight as Fe3t 
The ratio of 


will be noted that one part ot 


per 
iron 
l to 7. It 
carbon is combined chem- 


while white again is pure 


black avout 








AMERICAN 


SYS 
ically with 3 parts of iron and this mixture is again 
combined mechanically with 7 parts of iron, so that 1 


part of carbon strengthens 10 parts of iron. 

If the steel is now heated gradually, for every unit 
of heat added there will be a unit raise in temperature 
until the point known as the critical point is reached 
at which point a chemical change takes place with ab- 
sorption of heat. This change is the going into solid 
solution of the carbon with all of the iron. If the steel 
is now cooled slowly the reverse phenomena occurs and 
we again have pearlitic steel; but if the steel is cooled 
rapidly enough, the change back of the solid solution is 
practically surpressed, and a steel obtained with a large 
amount of carbon and iron in solid solution. This is 
briefly the theory of 

It can be seen that the more rapid the cooling, the 
more solid solution of carbon and iron results. Start- 
ing from this point the work of the hardener begins. 
certain 


hardening. 


T 


For any 
hardness with a certain ductility. 
inversely proportional in a general way, so we want to 


given analvsis of steel we can get a 


These properties are 


as much hardness as we may, at the same time re- 
We usually gain one at the 


yet 
taining sufficient ductility. 
expense of the other; so the varying grades of heat- 
treated gearing on the market, if they are properly heat- 
a juggling of the chemistry, 
the 
what is best suited for the different gear 


treated, are the result of 
the 
turer’s idea of 


physical properties to conform to manufac- 


installations 
HARDENING BY QUENCHING 


hardening of steel by 
well-known, 


While the general theory of 
quenching in a rapid cooling medium is 
there are many peculiar actions taking place that baffle 
explanation. It has been found that several pieces of 
steel of the same uniform analysis 2 in. diameter, £ in. 
thick, heated with the most painstaking care and uni- 
formly quenched, will show variations in hardness on 
the end surface of as cent.; in other 
words, Brinnell hardness 341 to 578 
This variation being due probably to martensite form- 


much as 40 per 


varying from 
ing in tension, and compressing inner crystal forma- 
tion necessitating troostitic crystals. This was investi- 
Howe and Levy and the results published in 
the American for Test- 


gated by 
1914 yearbook of 


Materials. 


the Society 


Inge 


Oi. TREATMENT 


The oil treatment was the first method used for hard- 
ening and toughening gearing. This method consists 
in heating the steel to the required temperature and 
quenching in This not severe and 
does not set up heavy strains in the steel. The ductility 
is high, but the hardness only slightly greater than that 
of untreated steel, as is also the strength. 

Where it to increase the hardness and 
strength somewhat, and still retain a high ductility that 
gearing is to be subjected to 


when the 
light loads, oil-treated gearing 


treatment is 


oil. 


is desirable 


IS necessar\ 
shocks with normally 
may be advisable. The increased cost of this grade over 
the untreated grade is not high and for this reason may 
be worthy of consideration. As shown by the Brinell 
test, the hardness is increased about 75 per cent., which 
may seem to be a very material increase by comparison, 
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but it is relatively small. The oil treatment may be 
applied to forged or cast-steel gears. 

The casehardening process consists essentially of a 
high-carbon case backed up by a low-carbon core. A 
low-carbon steel is used, the high-carbon case being ob 
tained by treatment. The depth of this case can be con 
trolled, giving any p-netration desired. This treatment 
has been known for a long time but it has been applied 
to gearing only in recent years. 

Comparing the hardness of the case and core 
that of untreated steel, the case is found to be 
times as hard as untreated steel while the core is onl\ 
slightly if any harder. When the service is such that 
heavy shocks do not occur, and all the gear must do is 
transmit uniform load, the hard this 
product resists wear well and the gear will have a long 
life. When, however, the transmitted is 
variable, and there is liability of heavy shocks, the case 
will get this strain first and, being very brittle, will 
tend to fail. 

This treatment is somewhat thai 
other grades as it requires at least five applications of 
heat to properly harden a gear. Care must be exer- 
cised in handling and installing this gear as the case 
will be spalled off by a slight blow. It is desirable, in 
order to secure maximum life, that it be run in both 
directions to utilize the benefit of the case on both sides 
of the tooth. 

With the steadily increasing knowledge of steel and 
of the methods of heat treatment year by year, the oil 
treated and casehardened grades have been improved 
gradually until now they have been perfected as far as 
possible, and the metallurgist for some time has been 
looking to other fields for a grade that would include 
the good qualities of both, supply what they lacked, and 
f possible reduce the cost of the heat treatment. 

As stated before, the alloy steel had to be eliminated 
owing to its cost, and the only course left was to de- 
velop a treatment for carbon steel that would give the 


with 
four 


ver) case of 


load to be 


more expensive 


required results. 

Heat treatment can in no be introduced as a 
cure-all for every kind of gear trouble, and for this 
reason it has often been blamed for many failures that 
is true it has 


way 


it was in no way responsible for. It 
enough troubles of its own. 

Often a gear of poor design, that has been failing in 
service through some weak section, is heat-treated to 
correct the trouble and it may happen that the gear 
fails in the heat treatment. 

There seems to be a tendency, in designing, to work 
in every conceivable shape in order to have the gear do 
several things—cut down its weight, relying on strength 
of the treated steel to make up for lack of section, and 
send it to the heat treating department where it fails. 


CONSIDERING THE STRAINS 


It is as necessary to take the strains set up in heat 
into consideration as it is the strains intro- 
duced in service. The designer should try to eliminate 
all abrupt changes in section, introducing generous 
fillets. He must also remember that the surface of the 
section to be treated is the only outlet for the internal 
heat of the section and, in order to get a uniform cool- 
ing action, the area of the surface must be kept as 
nearly as possible in proportion to the cubical content 


treatment 
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of that section. If this is not done the strains set 
in quenching may become excessive and localized at 
some weak point causing rupture of that section. It is 
known that in cooling from above the critical tempera- 
ture, a piece shrinks at a different range below the 
critical temperature. 

In service a peculiar failure occurs under certain 
operating conditions, it is with the 
fatigue crack. Wherever this crack shows up it 
be safely assumed to be caused by 
too highly. 
well up to the so-called yield point or elastic 
“drop-of-beam” method. It is generally 
that the true elastic limit 
estimating this value should not be used unless a great 
enough factor of safety is used to take care of the dis 


up 


classed common 
may 
stressing the metal 
Formally it was tnought safe to stress steel 
limit by 
now known 


may be much lower, and in 


crepancy. 

If the steel is stressed beyond this true elastic limit 
a fracture is frequently started which progresses, caus 
ing ultimate failure. 
however, the metal is stretched at the point where frac 


Before the failure actually occurs, 
ture begins; and when the stress is removed, at any time 
during the progress of the crack, the 
pressed so tightly the adjacent 
which are not permanently distorted and which are try 


two halves are 


crystals, 


together by 


ing to regain their original position, that the crack is 


invisible to the eye. There are two cures for such 
failures, either stronger sections or higher strength 
steel. 


QUESTION OF ELASTIC LIMIT 


It is open to question whether this true elastic limit, 
as recognized at present, is not merely another point in 
the stress-strain 
much smaller permanent set even on the slightest stress- 
ing; and, while the work of fatigue is going on, it Is 
too small to measure with any instruments available. 
The writer is of the opinion that this is not the case, 
and any tests which might tend to substantiate these 


diagram below which steel takes a 


claims have not had simple, but complex stressing, in 
which individual fibers and 
rather than that the 
uniformly stressed. 
The uncertainty of giving a certain gear, in a lot of 
ten or a hundred or test 
that the gears correct 1S so 
great that this method is to be Also 
casting and pulling of a cup of small dimensions after 


were overloaded failed 


whole section being tested was 


say more, a and assuming it 


to prove remaining are 


condemned. tne 


treatment is practically useless in helping to deter 
mine the physical properties of the larger piece 

The only satisfactory way, to get at the testing of 
gears commercially, is to give every gear some form 


a test that will enable the manufacturer to check the 
work. The hardness machines of the type of the Brin 
nell and Sclerescope, have proven very useful in this 
work. 


From Jack to Bill—Working in 
a Railroad Shop 


Dear Bill—lI likes ware I be now awl but one thing 
Thayre jellus becaws I gits such a good and 


sallerie 
me nevr in a ralerode shop befoar and thay) 
bothur me by tawkin nonsents tawk. Sumtimes 
thay aint atriein to kidd me but 


doant no no united 
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man was fasin a peace and wen I ast 
that 
He must thingk Ime grean to bleev iurn 


staits tawk. A 


him wat was it he sed a slidevalve feedvaly cum 


out of the air. 
cums from the air and val 


And 


one each side of the biler and he lafd and sed we caw] en 


vs has to be fed laik a bayby 


! ast anuther guy wy a enqun has too carbretur 


cheks just as tho | dident no a check is wat you gits fo) 
sallerie and has the barkeper maik intoo reel munny 
Then he sez thayr chekvalvs on the injectr feed. 

And thay tawks hoss tawk. A gink toald me a peace 


tnares 


calls it 


for no yvuse¢ 


was the bridle pin and wen | lafd, 


in gittin madd, Bill, he toald me sun ling} 


hangur studd and I no well that a lingk is a annimu! 
like a tomeat only bigr and the iurn thing up besaids 
of the engnear that [ thort was a geer shift he Say 
razes the lingks, that blaimed cat agen Bill. Eavn the 


bos yuses sutch tawk and wen I ast him ware a enjun 


was agoin he toald me to pul a string out of the yard 


the firemn kept sayl! 


him laik 


And | road on a enjun Bill and 


sutch and the runr repeetin afftur redeve an 











—< > : 
AST HIM WARE AENIUN WAS AGOING, HE 
D ME TO PULL A STRING OUT OF THE YARD. 





hiball 


firmn to ketch them 


drinkin tawk. And the tels the 


19 flimsies and I lookd and coodent 


witch is runs 


see no 19 nuthin and awl it was was too peaces of pay 


per wat a gink helld up on a stik for him to grab aint 


that foole tawk Bill? 

But Ime lurnin in spait of em and Ime goin to fined 
ware the startin crangk is on a enjun tho the man | 
ast toald me thays aw! selfstarters now 

And one thing reely trubles me Bill the man wat 


hellpd me git this jobb he tels me sum ralerode men is 
bein drafteded and I tels him wy Ime saif on acount 
of havin bruthers sifficit and he sez if | get ketchd 
t it Ile be put in prizn tor purjri but how cood tha 
fy ut? He sez the guymunt has spize evryware 
viwis thort spize was jurmuns dident you Bill? 
And sallerie has been razed Bill | thort becaws 
| dun so mutch good wurk on my slotr but I fined aw 
the en has thare salleries razed and a an tels me 
thay wantid to raze mine and had to raze awl the rest 
30 thay woodent be two jellus do you bleev he is kidit 
me Bill? The 5$ a day shop hasent sent for me yit but 


i no thay will befoar long and I furgut to tel you Bil 


i 
SQUITIS 


thare to plik 
jobb 


awl a lye abowt thayre havin 


’ 
wen | was thare aftur a toala 


nuts, for a bos 


windo so | neadent fea 


he thort it 


Was screans on 
He lafd, so | 
K‘oaks does laf at sutch fooleish joaks 
Bill 


unt | 


tnare evry 
Was a 
J ACK 


prizns or 


anksnus joak 


spoas 


P.S wat has purjri got to doo with 


the guvn hort it was sumthin abowt fizzik 
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Shave-Milling the Bolt for Army Rifle 
By JOSEPH H. BENTLEY 

The fixture shown is designed to complete the body 

turning on an army-rifle bolt from the rough forging 


at one operation. The time of the complete operation 


is 4 min. or less, and one operator can run several 
machines. 
There are two solid and two interlocking cutters of 


high-speed steel mounted on a cast-iron base. Owing 
to their shape and the need for adjustment, the inter- 
shoe, and the solid 
side-milling cutter can be adjusted by screws in the 
casting. 
There are 
of 45 deg., 


locking cutters are mounted on a 


10 teeth in the cutters at a shear angle 
and the surfaces of the casting forming 
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When the clamp screw is released, the key travels 
a short distance and then picks up the gear, which 
withdraws the mandrel against the spring pressure. A 
new piece of work is put in place and the arbor allowed 
to resume its position snug against the shoulder, when 
an extra pull on the handle locks it. The handle has a 
double bend to allow it to rotate freely in the palm 
of the hand. 

Fig. 5 shows the two interlocking cutters for con- 
trolling the width between the shoulders of the bolt 


handle and the projection. They are fastened to a 
soft-steel shoe with screws from underneath. Four 
tizht-fitting setscrews in one of the cutters are set 


up to the other cutter to preserve the width after 
being set. A large-head setscrew is counterbored into 
the base at the second tooth to a depth that serves as 
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the seats are planed off at an angle that gives a rise 
of 0.005 per tooth, or 0.050 in all, which is 0.010 more 
than the stock to be removed. In setting the cutters 
after grinding, the last, or high teeth are the import- 
ant ones, and a stone will rectify errors that can exist 
in the other teeth. For grinding the cutters it is 
necessary to make a plate planed on an angle calculated 
to compensate for the angle of the casting in relation 


to the angle of the teeth. 

Fig. 1 shows the bolt and the surfaces that are 
machined in this fixture. Fig. 2 gives a general idea 
of the set-up in a miller, showing the bolt on the 


two centers and the shaving cutters just about to start 
the cut. is the driving arbor, which is set into 
the spindle with a taper shank and has a pilot with a 
smaller shank that can be easily and cheaply repaired 


Fig. 3 


Three slots are cut for readily engaging the projection 
on the bolt used for driving. 

Fig. 4 The novel 
device is the one-motion release and withdraw. It will 
be seen that the spindle carrying the pilot mandrel 
has a rack cut on one side, which is actuated by a 
spur gear mounted on the clamp screw between the 
casting where it is split for clamping. There is a 
Woodruff key in the clamp screw, but the keyway in 
the gear is extended on an arc 


is the tail center. feature in this 


an accurate setting for that end of the cutter. The 
other is set flush with the side of the shoe. The shoe 
is held to the cast-iron base by two large screws at the 
ends plus the dovetail piece in the center, which serves 
both as a hold-down and as a thrust-stop. 

The other two cutters are similar in tooth design, 
but have no shoe, being mounted on the cast-iron base 
direct by the same means as above—two screws and 
the dovetail piece. 

Two blocks are provided to gage each end of 
the space between the two cutters cutting the sides 
of the bolt-handle. They are made cylindrical and are 
stowed out of harm’s way in holes bored in the cast- 
ing, each at its respective end. 


set 


Preventing Grease-Cup Trouble 


By A. L. BARRETT 


Much trouble has been experienced by green help 
screwing grease-cup plungers down and against the 
bottom of the cup. I have done away with this trouble 
by putting a sleeve between the handwheel and the 
cover. I make the sleeve exactly long enough so that 
the handle takes up against the sleeve just before 
the plunger reaches the bottom of the grease cup. 
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III. The Steel Pole 





This article is the third by the same author of the 
series dealing with 75-mm. gun-carriage equip- 


ment, and describes one of the parts on which 


great reductions in cost have been made, and 
which required considerable experimenta! work 
before the present methods were developed. 





HE steel pole for the limber is one of the pieces 
on which a great reduction in cost has been made, 
and which requires some interesting tools, dies, 
etc., in its construction. Formerly, it was the practice 
to purchase the pole body in the form of a seamless steel 
tube and afterward to assemble the various parts in the 
shops. The pole itself cost $100, and the work on the 
fittings and the assembly cost about $5 so that the total 
cost was a little over $105. As the pole is now made, 
from flange steei, the total cost for labor, plus 100 per 
cent. overhead, plus cost of material, is $12.50. This 
includes all fittings. it was found that the 
seamless steel pole would not stand up to the test, but 
showed a tendency to bend and not resume its original 
shape after being subjected to a bending strain. There 
is none of this trouble experienced now with the pole. 
The drawings, Fig. 21, present very clearly the shape, 
jimensions and fittings. The developed shape for the 
steel blank before forming is shown at the bottom of 
the illustration, and the finished pole at the upper part. 
Fig. 22 shows the dies for forming the pole body, in 
position in the hydraulic press. Drawings of these 
dies are given in Figs. 23 and 24. 
The operations on this part of the work are: 


Moreover, 
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shear sheet to templet; (2) form in dies; (3) clean 
with soda; (4) file burr on socket end; (5) weld; (6 
paint inside; (7) test—one pole out of every fifts 


This carries the piece up to the point of assembly. 
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FIG POLE DIES IN HYDI Ic PRESS 


After the sheets are sheared to size, they are passed ust sufficient space between the mandrel and the lower 
under the dies; and as they are closed, thev force the half of the dies for the metal to clear, and the work 
metal down into the lower half and up and around the men turn it part way over, as shown at C. After the 
mandrel into U-form, as shown at A, Fig. 24. While second stroke of the dies, it is rotated to position D, 
the dies are in this position, the workmen turn the and the dies again close, finishing the shape; but it is 
levers BP, which engage pins and prevent the mandrel generally given two or three more compressions to give 
from returning to its starting position This leaves it set and bring the edges closer together On the 
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last stroke of the dies the workmen release the levers 
BB and allow the mandrel to rise to its starting posi- 
tion. The air cylinder, shown at the right, withdraws 
the mandrel sufficiently to clear the reverse taper on the 
large end of the pole, and the workman pulls the pole 
off over the small end of the mandrel. 

The welding, operation 5, really covers two opera- 
tions. The first is only a partial welding, or tacking, 
as shown in Fig. 25. For this operation, oxyacetylene 


torches are used, and the piece is clamped in the special 
vise, which is shown so plainly in the drawing that no 
description is required. 

It is right at this point that the inexperienced manu- 
facturer is going to run up against a snag, for he will 
probably try to do all the welding in one operation 
If he does so, the pole will be bent out of shape and 
become useless. This is due to the expansion caused 


by the intense heat generated in welding. To overcom: 
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chine that was designed 
while er 
as mechanical engineer in 


the writer 


the largest rifle plants in t 


try. Several of the machines 
distinct 


simul 


in operation there. Three 
operations are 
taneously—cutting the 
length, finishing 
the muzzle end 
and chambering 
the cartridge 
chamber in the 
breech end. 

The machine 
has three work 
ing heads The 
head A, Fig. 3, is 
the cutting- 


head, which car 


‘Tv 


ries a saw and is 
driven by a sepa 
rate belt on the 
pullev B. The 
head C, Fig. 1, 
has two spindles, 
which are fitted 
with special-pur- 
tools. As 


this is a particu 


pose 


lar operation, two 
tools are used, 

as to insure a 
perfectly smooth 
job. The first tool 
removes the bulk 
of the stock with 
the exception of 
about 0.005 in.: 
the second tool finishes the 


is absolutely necessary that 


on the end of the 


HIS article describes a ma- 
nploved 


> coun- 


performed 


barrel to 


5 
rifiing or 
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The barrels are held in the turrets G, Figs. 1 and 
4, which have seven stations, the top station being used 
for loading and unloading, which is done while the ma- 
chine is in operation. The chambering tools are set 
up successively from roughing to finishing. After the 
first complete revolution of the turret, a barrel is fin- 
ished every time the turret indexes one space. 

The work heads are operated by cams all on one shaft 
H, Figs. 2,3 and 4. The cam J, Fig. 2, which operates 
the indexing mechanism, is on this shaft, which is 
driven by the worm J, Figs. 3 and 4, and the 
worm gear K. The worm J is driven by a 
pair of differential pulleys L. These pulleys 
transmit a fast and a slow speed, so that 
when the turret is indexing and when the 
tools are coming up to the work and backing 
This shaft runs 
the tools are in 


out, the high speed is used. 
at normal speed only when 
the cutting operation. 

The cam that operates the head F, Fig. 1, 
is three-throw, carrying the tools forward 
and back three removing a propor- 
tionate part of stock at each forward move- 
ment of the head. In this 
clearance of the chips is provided for. 


times, 


complete 


The 


way 


DRIVE 


FIG. 4. CAMSHAFT 
force of oil through the muzzle of the barrel washes the 
chips clear of the tools, thus insuring the required per- 
fect chamber. The spindles of the heads A and C, Figs. 
3 and 1, respectively, are driven by the shaft M, Fig. 3, 
the transmission to the spindles being through gears. 

The production and quality from this machine have 
proved to be far superior to the results obtained from 
previous methods. Moreover, two operations that were 
previously done separately are now performed at one 
time. The following figures are taken from the pro- 
duction and inspection reports: Out of a run of 4280 
barrels from the automatic machine 20 were rejected, 
and out of a run of 2709 from the hand machine 183 
were rejected. The production is in favor of the auto- 
matic and one operator can run two automatics. 
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Trade with South America* 


By G. E. BRIGGS 


\ires branch of National City Bank of New York Cit 


At a time like the present, when all thoughts are 
the 
words 


turned toward the successful accomplishment of 
great task 


which we have set for ourselves, 
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concerning export may, to a 


casual observer, inop- 
portune. Put, in reality, this 
is precisely the moment when 
afford 


so essential a phase of our na- 


seem 


we cannot to overlook 


tional evolution. 


England has realized the 

: imperious necessity of con- 

: tinuing her export activities 

= to an extent which is compat- 

ible with her participation 

in the war. Several of Eng- 

land’s greatest industries have continued to manu- 
facture products for foreign markets in quantities 
hardly surpassed in times of peace. This trade has 
enabled that country not only to strengthen her al- 


ready firm hold on her export markets, but has, further- 
more, provided a source of revenue that has been of 
in enabling her to the financial 
To extent has that 
country gone in protecting this trade that English man- 
ufacturers, in many cases, have been delivering with 
fewer delays than has been the case with North Ameri- 
can manufacturers, in spite of the war-time burdens 
which England was forced to bear. 


inestimable aid bear 


burden of the struggle. such an 


tract of Max 


Tool Builders 


paper read at Conventio of National 
Association, New York, Oct 
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Germany realized the danger of abandoning the for 
eign markets to her competitors and prior to the strug 
gle filled the custom houses of South America with mer 


‘handise evidently calculated to supply the demands ot 


those countries for the duration of the war Even il 


the heat of the struggle, no possible outlet for exports 


was overlooked, and hardware in cases marked: “Mad 
in Switzerland,” and many other forms of merchandise 
arrived in Buenos Aires long after the world in genera 
believed that Germay was entirely cut off from th 
countries. So that even today, after three years of wat 
German merchandise is still obtainable in South Ame 


ica. I bring up these peints merely to demonstrate th 


value which other nations place on their export business 


and the extent to which they have gone to preserve | 
during the period of trial. 

Least of all should the United States neglect the op 
portunity for national expansion which has been pré 


only of inest 


sented and which is not 


also of necessity. The position of American busine 
men in regard to foreign trade is much more advai 
ago Many of tl 


acted as a gr 


was three vears 


tageous than it 


facilities, the lack of which formerly, 


handicap to the exporting house, are now available and 


others will come when normal conditions prevail. Ame 
ican banks are now established in the principal comme 
cial centers of South America to aid American busine 
with those cout 
11 branches 
Indies. In 


studies the 


in building and maintaining a trade 
The National City Bank has 
South America and the West 
attaché who 
goods manufactured in the United States, 


tries. 
ever 
is a commercial market 
supplies ¢ 
tailed information concerning the market to America) 
manufacturers through the foreign trade department 
the bank at New 
manufacturers the proper representatives, keeps in co! 
tact with merchants in those countries and puts then 
touch with firms in a position to supply goods wanted 
reports periodically on general economic conditions and 
aids the visiting representatives of American houses 
establishing themselves. 

Well organized credit departments in every branch 
provide the required information concerning houses in 
those countries, concerning North 
American concerns which have approached them and 
experienced b 


inform inquirers 
thereby obviate the previous difficulty 
both South and North American merchants of ascertair 
ing reliable information concerning the responsibility 


houses proposing business. Banks are available and an 
unsurpassed commercial information service 
NEW MERCHANT FLEET To BE BiG HELP 
The lack of transportation facilities, while it will b: 


certain to present great difficulties for the duration 
the war, will be obviated when the great fleet of me 
chant vessels being constructed by the United States for 
war purposes becomes available after the war for gen 
eral merchant service under the American flag 

These facilities, which never existed before, will be 
available for the American manufacturer. The 
tage taken of them and the final result depend on tl 
effort of the individual, his ability to supply goods whic} 


othe 


advan 


will compete in quality and prices with those of 
producing countries, his sclection of the proper repre 
sentative, and in general his adaptability to the require 


imable value, but 


York, acts as an intermediary to find 
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ant if +) market he intends to enter Even with 
these facilities and well-considered course of action. 
the result is fp no means sure and will denend largel 
n preparatol teps taken at the present time 
Three years ago these importers did not hesitate to 
that t he best of their idgment United State 
nerchants would be unable to interest them in doing 
MSS; but when ; nortage Wa rreseen, they ol 
cessit began to buy, at first on as small a scale as 
pOSSIDI ti cert 1 where confidence could be placed 
The n vhen the shortage became acute, at least 
the case he Argentine, orders followed which made 
the heads of business houses consult the atlas to see 
“ nne! ntry was tl whose eight million 
nnabit ts uld bu Ol o lara a scale. Stead\ 
progr has been made fro that point until at the 
pres¢ rin he Ur ited States, Vv ith only three vears oft 
exp c eneral exporting, | come to occupy the 
POSIUIO | cipal provider of those countries 
ARGENTINE MARKET IS DIFFICULT 
t tted ct that the Argentine market fo1 
reasons I have named the most difficult in the world 
! ! ot l Once the trade 1s cor 
inced tel long period of trial that the 
product ffered re su table to the market and can he 
ld 1 Yr)? 4 ‘ nd that the concer} serious. as the 
a U Amer! ns vy, In its dealings, the very factor 
vhich made the entry difficult renders the hard-won po- 
3] ecure 
ly [ARKETS FOR MACHINE TOOLS 
the Ar xample, purely cattle and 
I litural int? Raw materials for a metal-work 
g industry, enerall speaking,: do not exist in the 
intr the few cases where mines have been 
a yares ir from the coast as to render uneco- 
nomical their exploitation There is a considerable im- 
rtatl of machine tools, however, into this country, 


for use in the government and railroad shops, and in 


tne ma industries that exist 

Che vernment intains shops in connection with 
t rine and department of public works, and is occa- 
sional hi rket for machine tools. Purchases 
are made almost exclusively from local importers who 
carry a st of machinery and are in a position to make 
im! ( le de er’ It is their custom to call for com- 
petitiy ds from these importers It is necessary, 
therefore, to-approach the government by first selling 
re ~T } rill hou es 

pevel ‘ r cel the railroad mileage of the 
Argentine wwned by English capital, 14 per cent. by 
the state and 11 per cent. by French companie The 


ilroads purchase all their supplies 


re h their London ffices, and it i nly in ve 
exceptional cases that purchases are made in the Argen 
tine The French 1 ads purchase most of their sup 
pli n Pa t is true, but obtain a much large 
proportion of their requirements in the Argentine thar 
do the English roads. The state railroads purchase from 
local mporters, on competitive bids, as do the othe 
dep: rtments of the government 
The metal-working industries are permitted to exist 
the protection of the Argentine t ff The 
principal product ire bolts. nuts, screws, ire nails, 
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brass and iron beds and springs. In addition to the 
establishments which constitute these industries there 
are many other machine shops engaged almost exclusive- 
ly in repair business and the manufacture of repair 
parts. 

It is generally estimated that prior to the outbreak 
of the war 75 per cent. of the machine tools imported, 
exclusive of those for the use of the English railroads, 
were of German manufacture. The German manufac- 
turer, through giving the utmost consideration to the 
requirements of the market, had succeeded in practically 
displacing the English machine from the market. 


AMERICAN TOOLS IN RAILROAD SHOPS 


The majority of the American tools in the Argentine 
are in the shops of the English railroads and have been 
purchased by the London offices of those railroads from 
the English offices of the American manufacturers. The 
most careful mechanical work is done in these shops, 
and the necessity of having exact high-production ma- 
chines is realized. Only a few American machines are 
in the government shops, and still fewer in the smaller 
industries. 


BRAZILIAN PRODUCTS MORE VARIED 


The products of the Brazilian industry are more varied 
than are those of the Argentine. Even a few locomotives 
have been manufactured in the railroad shops. As a 
rule, however, the work is limited to locomotive and roll- 
ing stock parts, in general, and to the manufacture of 
certain small lines in private industry. English and 
French capitalists are also prominent in railway owner- 
ship in Brazil, but a much larger proportion of the re- 
quirements of the roads are filled in the country. 

English and American machine tools have always been 
the standard of the market in Brazil, but during the 
few years immediately preceding the outbreak of the 
European War, German firms encroached to a considera- 
ble extent on this business. A special advantage pre- 
sented by the Brazilian market in the eyes of the North 
American builder is the recognition of the superior 
merits of the American machine, and the willingness to 
pay the extra price. 

A still more favorable market exists in Chile. The 
principal users of machine tools are the government, 
and when I mention the government I include also the 
railroads which are all state owned, and the mines. The 
government shops are largely equipped with American 
machine tools at the present time, and as an item of 
added interest I might mention the fact that a great 
establishment is now being built there by an American 
concern, to construct locomotives for the state roads. 
The Chilian government and administration of railroads 
usually buy their supplies through houses in Chile 
Occasionally, however, at a time like the present, when 
they are encountering the greatest of difficulty in ob- 
taining supplies, they send a commission to an European 
or to the American market. Shortly before I left Chile 
a purchasing agent of the state roads came to the United 
States to buy supplies of all kinds. It was said at that 
time that this man would undoubtedly be high up in the 
administration of the railroads upon his return, and it 
is to be hoped that his experience in the United States 
will incline him favorably American goods. 
Shortly thereafter a commission of five or six young men 


toward 
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came from Chile to the United States to study the Amer- 
ican railroad system. They intend to spend two years 
in this country, and it is expected that they will be the 
ones to dictate the Chilian railroad policy of the future. 
With these favorable influences the Chilian government 
should be a very good customer for American machine 
tools. 


PLAN FOR CAPTURING THE TRADE 


I would suggest the following plan of sales organiza- 
tion as the best adapted to the requirements of machine 
tool number of non- 
competitive firms in representative in 
South America to work through an importer in each 
market appointed the exclusive agent for that territory. 

These houses will carry stock and attend to the orders 
for the small industrials and shops and others who buy 
stock in the market. The representative will travel 
from one market to another, coéperating with the agents 
and seeing that the attention of the agent to this line is 
not allowed to fag, and dedicate himself especially to 
the larger business, acquainting his principals with the 
opportunity to sell large buyers, who make their pur- 
chases in other markets. Such an organization should 
be built up at the present time in order that the founda- 
tion may be well laid and the American business house 
may be in a position to meet the keenest competition that 


builders: The codperation of a 


establishing a 


the world has ever seen on as near an even footing with 
his competitors as possible. 


Reaming Charts and Data 


By KARL G. KECK 


In a previous issue of American Machinist were 
published data concerning reaming, especially that done 
on the boring lathe with the reamer held in the turret 
and forced through the work. Accompanying these 
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REAMING CHART FOR CAST IRON 


data was a request for further information on ream- 
ing. In compliance with this request I am submitting 
the accompanying graphic charts and data. 

These curves are the result of reaming time taken 
from various metals reamed by hand power and also 
by machine power. The hand reaming was done by 
holding the reamer in the vise and turning the work up- 


on it by hand. The machine reaming was done by chuck- 
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ing the reamer in cone pulley and geared lathe heads, 
mounted on tables, allowing the head to turn, and press 
ing the work over the turning reamer by hand. A 
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DIAMETER x LENGTH OF BORE 
HAND-POWER CHART FOR MACHINERY STEEL 
large wrench clamped about the work facilitated holding 
it and prevented catching by the adjustable reamer 
blades. These were used in all cases on the heads, while 
solid reamers were generally used on the reaming block. 
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The curves are of not absolute in all 
as the time varies, as do the quality and quantity of 


the stock to be removed by the reamer. The curves are 


course 


cases, 
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averages, giving, practically, time on every piece of 
work reamed in the reaming department in two months’ 
time and covering therefore all conditions. 


The cutting speed of the machine-turned reamers 
when reaming steel was from 5 to 12 ft. per min., 
and for cast iron from 7 to 18 ft. per min. A smooth 
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DIAMETER x LENGTH OF BORE 


REAMING CHART FOR BRASS 
hole resulted in all cases, as the feed was not automatic 
and the work was pressed upon the turning reamers 
with constant force, allowing the reamer to perform to 
its limit. 
reamers as the strength of the man permitted. 


The work was pressed upon the stationary 


Following is a formula we used in approximating 
reaming time: 

S N N_L. SK_FL_,, DFL 
Ds F FF FF 7 / SK 

S Feet per minute cutting speed (peripheral) ; 

Diameter in inches; 
V Revolutions per minute; 
K 3.82 (approximately) ; 


F Feed in revolutions per inch; 
L Length of cut in inches; 

T Time in minutes. 
Let DP dae 

SA ' 
and for LZ the lines are parallel. Any other variable 
will cause the lines to diverge, such as (1) the time 
of bracing the work to ream, (2) trying different plugs 
lifting heavy 


then T D'L, a straight-line equation, 


2 
(oO) 


their weight may influence time), 


reamers or work. 


Changing Part Lists 
By RALPH R. WEDDELL 


A scheme that eliminates re-inking the box lines on 
a tracing of a part list or a bill of material is to 
have the lettering on the opposite side of the tracing 
from the box lines. Thus when there is a change, 
the lettering will be the only inking erased, as the box 
lines, being on the opposite side of the tracing, are not 
touched by the eraser. 

Care should be taken when the original is traced 
to see that, when the side with the lines is reversed, 
the guiding inclosure or box lines of the bill of mate- 


rial or part list will be in the correct positions. 








910 AMERICAN MACHINIST Vol. 47, No. 21 





meres” Ar - ae sme — ———s 


RROM PRACTICAL MEN 
a | | | 





RR 


yY | \ 
y . 
« 


J 


 ' 


a 





(oes 














Rack-Cutting \tt ichment tor the than those cut with a single cutter, and the produc- 
: - : tion is limited onlv bv the feed We have cut racks 


Shaping Machine up to 12 ft. in length by simply stepping them along 


Ry \I () ( ROS n t ViIS¢ 
Sond spiral ind herringbone racks may also be cut 

The priu pal of ct ¢ } ent r device Vit! this attachment, and the cost is comparatively 
TEER 1S 1) BEUES 2 Chey ANS LNG e method small as compared with expensive miller equipment 

cuttin ract R K Cultl) \ 
Or the perpl ‘ O} rat I I Ir} i icnime , . . 

‘ - - ) . a t Oo . a 

ER a BIE RE EE, nlaner, Chart for Determining Approach of 
to cut racks of any length and any pitch, and it will Milling Cutters 
h \ pt qui mn? Té th t | ] ) . hic en 


By A. W. HINKEL 
enpyineer., 


In Figs. 1 and 2, A is master yea! ntaining the [The charts and formulas submitted by Mr. Reuter 
Same number of teeth the cutter; b a standard on page 928, Vol. 46, for determining the “approach”’ 





Fellows ygear-shaper cutter f the same pitch as tne ‘ff a milling cutter, give very accurate results. My 


ention, however, is that, in ordinary time study, 


estimating the use of three- and four-place decimals in 
| fixing the length of this approach (as by Mr. Reuter’s 
, method) is quite superfluous, in view of the time neces 
ys “TI sary to complete calculations by this method. A toler 
) I | B A ance of in. is within good practice. 
| | have been using a simple chart for this purpose, with 
soeen pane «' t a na | very good results. It saves time and is accurate. Two 
~ i 





ack to be cut \ stud permal t <ed in the ae 
clapper Ox oO! the nape jl? - i er rack rt tne ; 
ume pitch and t ( dtl to ’ 
be cut | Ss per! nt tne te 
ol ne nape | ‘ l CK 
ind the ra snow \ ve 
is placed on the stu UX I i! pel I : 
the cutter B and the master gear A; G is t shay 
The operatior Ins tl ‘ wise : HOF Shaan : 
to be cut, { St [ I 
master gear A down to the dept it Next, en scales are laid off at right angles to each other with 
gage the t rd é hapet divisions of or in., as the user may desire. One . 
and the gear A mating in the rack D \ ve the cale is extended by a line that corresponds with the 
sleeve, which in tur ' th itter B in proy enter of th itter The accompanying sketch illus 
relation to the circular pitch to be cut trates two applications The one shown by the upper 


Che racks so cut are more nearly pertect and strongel! line represents a layout for determining the approach ot 
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The divid- 


and one leg is 


a 6-in. cutter with a depth of cut of 1 in. 
ers are set at the radius of the cutter, 
placed on the vertical scale at the desired depth of 
cut. A center is located on the vertical line with the 
other leg. The first leg is then moved over to the hori- 
zontal scale, and the reading at the point of intersec- 
tion will be the approach of that cutter. 

The lower line represents an 8-in. cutter face-mill- 
ing a 7-in. wide piece. In this case the method is the 
reverse of the first. Placing the dividers on the horizon- 
tal scale at the distance equivalent to one-half of the 
width of the piece, strike a center on the vertical line. 
Readings are obtained on the vertical scale. 

Various other uses that can be found for this chart 
will readily suggest themselves. 


Arbor Kink Prevents Marring the Work 


By C. ANDERSON 


In turning the casting shown, I was often troubled 
by having the work turn on the arbor, which is made 
of soft iron. Whenever the 
turned in the 
casting, the face A of 


steel. The casting is of 


a arbor 
the arbor and its cor- 
responding bearing 
the work 

partly roughed 
Not only 
work 
the 

\ | arbor 


\ 
uv 


LRBOR 


A on 


| | 
pe 


were 
up. 
the 
but 
the 


was 








disfigured, 
shoulder 
had to 
I tried 
pipe 


on 


be re- 





placed. put 
on the 
and tighten- 
ing the nut for all I was worth, but even then it would 
turn occasionally when the tool caught on a high spot. 
| have eliminated this nuisance by applying oil on the 
bearing surfaces, which are no longer roughed if the 
tool catches on the work. This kink seems very simple, 
but it has nevertheless saved me a lot of bother. 


ting a 
wrench 


CASTING AND 


Producing Army Canteens, and 
Similar Work 


By A. H. STEEL 

On page 516, Henry Ginsburg asks for a method of 
producing army canteens and similar seamless work 
The shell is first drawn round to a shape and size that 
will produce the canteen, after it is flattened by the 
least two drawings being 
After drawing the shell is put on a sectional 
chuck and spun down at the top to about one-third of 
the diameter; or as small as possible to still be able to 
remove sections of the chuck. 

In the next operation they are chucked over a threaded 
arbor of the required size for the filler thread, the arbor 
extending to the bottom of the bottle; the neck is 
spun down, and the metal is spun into the threads of 
the arbor, producing the threads for the filler cap, the 
bottle is screwed off the arbor and a ferrule slipped over 
the outside of the thread and the flange rolled over to 
finish the top. The bottles are then partially filled with 
sand, or liquid, the cap screwed on and are then placed 


finishing operation, at re- 


quired. 
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under a die and flattened to the shape desired. This 
method, with some variations, is generally followed to 
preduce the seamless bottle. However, bottles are being 
made with the neck welded on, the loss being much less 
from breaking and defective metal. 


Cranked Chuck Key 


By S. E. FREW 


To operate the jaws of independent lathe chucks, we 
tried using a socket or shank in a bit brace. 
This suggested the tool shown, which is a crank brace 

having a throw of 1? in. It is 
somewhat handier for’ small 
“h chucks than the larger bit brace 
D y used at first. 


square 


The part A is made in ane piece 

; from i-in. steel rod. The part B 

E is of flat iron } x? in., with two 

holes D and E, the latter being 

tapped for the handle C. One end 

of the rod A is driven tight in the 

hole D and held by a pin. The 

| handle C is made of parts from a 

bicycle pedal. This device has 

been used for some time and has 

proved to be very useful. It is 

MA most valuable where the work is 

= such as to require that the posi- 

tions of the jaws be changed fre- 

eft quently, but will be found to be of 

value in any shop 

amount of chucking 

work is done. The upper end of 

the part A, indicated by D, may or may not be squared 

although the former method of construction would 
probably insure longer life of the tool. 
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considerable 


CRANKED KEY where any 


Bending Pipes 
By STEPHEN JAROSS 
In reply to the request for a better method of bend- 
ing the pipes shown by F. P. Terry, on page 121, an 
illustration is given of a fixture that will bend the pipes 
referred to. 
The iron base A carries a pilot roller B the size of the 
required bend minus spring-back of the work. The 
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PIPE-BENDING FIXTURE 


also the ful- 
crum for the lever D, which carries at E a similar roller 


pin C, which acts as a fulcrum for B, is 


is adjustable to and from C to 
At F 


to B. The roller F 


permit various sizes of pilot rollers B to be used. 
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s a clamp r tl ube G, and at H a stop for the end was hung an 800-lb. weight. This arrangement 
end of tl ib \t J an adjust e sto; s th kept the roller always in contact with the master cam. 
tube will spring back slight If a different e cirele The lead screw of the lathe was removed to prevent 
s desired, the roller B must be changed ordingly accidental engagement, and the apron was taken off 

The grooves in the rollers B Kk should be turned to reduce weight The milling rig shown at C was 

about 0.010 tl e rad | \s 
the pipe O1 ! t shou filled th fine, di _ 
sand plugged tight he « ! ted on tl po + 

tion tnat to be bent he na WV eip te tretc! 5 a 

B rey FiG.2 


bend can be mad ! neration A ‘ \,; 
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, ap® FIG 
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“7 IGS AND iE CAM- TING RIG AND THE 
- = \l I ‘ TER 
| -s 
as ) / a " 
' | ‘? ] > h . " . . . 
+: - MC , ched to the lathe carriage and was driven by a 
a one co j c— = . . 
t y, AU j 2\-hp. motor placed on the floor and belted to the large 
— —_— y 


) } “7 pul is shown. This reduced the speed of the milling 


JS = A f oe r ses ah , 
a / itter 120 r.p.m The drive pulley was removed 
| , . a {| the lathe driven direct from the lineshaft, which, 


- a A 
| oF | presse! ss sent ith the back gears, reduced the spindle speed to 2 
) fs The special-shaped milling cutter, Fig. 2, was 
f the same outside diameter as the cam roll, 
a an ener, er prcarsinateet inthis nd it wi fed to depth by the cross-slide on the lathe 
rig handled the work rapidly and in a very 
factory manner! 
lamps nad oY ( l} ( ttiy 


etory result | Deodorizing Lard Oil 


By ROBERT H. SCHAFER 
a as \ Supt igeport Bra 
( ufting a (‘am on the Lathe » euuieee ta un teenies tor. Wet 2, Tem, T ee 
to state that I had pratically the same experience, 
er experimenting with several oils I finally found 
he ee Snews : f tne cru! pe i titute 1! an oil called “Exanol” made by the Union 
It consis - — 26 spn Petrol Co., Philadelphia. This is I think very close 
oo ae — | ' t neral lard oil, and the price is very reasonable 
der 12 in. thick, U 2 ae « Phe ers claim that it is strictly sanitary, and I know 


ar 14 , The ‘ t hie 4 ' . 
seessdneteilice: Che § ‘ fy ts e in our machine shop that it has all the 


extends ‘ I n. ( Ari ‘ ( ialities necessary for its proper function. I use 
throw , +} . ra “* . } i) é 11 ] ' ] 
throw he ¢: va ; r all kinds of work on Jones & Lamson, Libbey and 
j Wy « } ’ . retard \ do , . > 
iwell, 35 deg. 3 ( land Automatics, Landis or Bryant grinding ma- 
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t v ' ’ ( 
‘Ne? ! 
hilt ( 


ion noivel, % 4 to cut th th Fastening Locknuts 


lathe if T rit | | | ~ T | i ’ " 
eee R By J. A. SIMMONS 


re t I ‘ 
ind handle ! I UT e types of machines subjected to a large 
An ter cam b, ! l fro? ) l | ent int f vibration it is hard to prevent locknuts 
ne side f tl ng loose lt pring tock washers cannot 
f the lathe ( tnin copper washel covered with a dilute 
he one that Tt I I ] tened 1 r sulpnate si lution will take care of any tendency 
the lathe cat the nuts to work loose fhe copper washer, being 
f the lat] ft, acts like a spring washer, and the solution tends 
I d ¢ the nuts and washer together 
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The Taft-Peirce Measuring Machine 


SPECIAL CORRESPONDENCE 


HE illustrations show a measuring machine, de- 
signed and built by the Taft-Peirce Mfg. Co., 
Woonsocket, R. I., for their own use. The design is 
such that the accuracy is dependent uvon the accuracy of 
the measuring bar and measuring screw only. The 
various bearing surfaces are so arranged that they do 
not in any way detract from the accuracy of the meas- 
urements. Even the bearing of the measuring screw 
thread itself is so disposed as to be maintained prac- 
tically uniform. No sliding members are utilized in the 
measuring part of the machine, and it is, therefore, very 
sensitive. 
The machine is of a massive and rigid construction. 
The main frame A of the machine is a single casting 
which is molded and cast with the ways downward 


The measuring bar F is made of Jessops tool steel, 
the coefficient of expansion of which is the same as the 
bulk of the material in the work which the machine will 
be depended on to measure. The center of the upper 
face of the bar F drilled for the first with 
four 4-in. holes spaced | in. apart. The balance of the 
bar was similarly drilled but at intervals of 1 in. The 
holes thus drilled were plugged with gold. After lap- 
ping the upper surface of the bar and gold plugs, cross 
lines were ruled in the gold plugs. The first four spaced 
accurately } in. apart and the others 1 in. apart. The 
screw in the measuring head EF has an extreme travel 
of 0.30 in. This in combination with the lines on the 
measuring bar permit measurements from 0 to 40 in. 
The measuring screw has 40 threads per 


was inch 


to be made. 








The total length of the main 
Internally 


to insure their density. 
frame is 96 in., height 41 in. and width 9 in. 
it is provided with a number of boxweb braces, disposed 


» 


to prevent change of shape. It is supported by a 3- 


The width over the ways is 7 in. 


point bearing. One 
90-deg. V B and one flat way C 
The measuring centers 
have a height of 6} in. above the ways. The area of 
the V-way is 14 times that of the flat. The machine has 
a capacity up to 40 in. anvils J and M 


are provided for the 


measuring head FE and slide D. 


between the 








the movement required greatly 


idental to 


inch and the shortness of 


fficulties in the production 
screw. 


The wheel G mounted on the screw, is graduated with 


the d 


reduced 

an accurate 

2°0 divisions giving direct readings to 0.0001 in. It 
with the 


easily) 
caliper, as wheel 


, 


read by) micrometer 


the Same 


familiar 


this 


any one 


one revolution of has 


value as one revolution of the ordinary micrometer 
thimble. It is graduated in a similar manner except 
that the thousands are subdivided into 10 parts The 
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vernier H, carried by a bracket, can be readily adjusted 
and gives readings to 0.00001 in. The slide D, carrying 
the fixed anvil J and measuring bar F’, 
the handwheel J. The spindle on which J is mounted 
carries a pinion engaging with a rack fixed in the bed 
This mechanism controls the traverse 


is operated by 


of the machine. 
of the slide on the bed and is used for rapid approxi- 
mate adjustments of the slide. 

For fine adjustments the knobs on the ends of the rod 
K are manipulated. Mounted on the rod A is a worm 
which engages with a wormwheel mounted on the spindle 
of the handwheel J. 

The slide is clamped to the bed of the machine by the 
two levers L conveniently placed at the front. 

The measuring head can be set at any point on the bed 
that it is not necessary to operate the slide con- 
stantly in any one position. The screw, spindle and 
nut are self-contained in a sleeve, which is held in the 
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Under ordinary conditions this would not matter so 
much, but at a time when early delivery of contracts is 
of vital importance it seems almost a crime that the 
final say-so should be placed in the hands of theorists 
instead of in the hands of practical men with a thorough 
understanding of working conditions. 

While we recognize the fact that certain parts of 
munition work require considerable accuracy, we fail 


to see why thread gages of 0.308-in. diameter, with 
U. S. F. of thread, should be held to within 0.0001 in. 
on any dimension, and especially why the root diameter 


of the thread should be held to this figure. 
Theoretically this is all very nice; but if makers of 
gages are forced to put it into practice, it means that 
there will be probably not more than three or four manu- 
facturers in the United States who can qualify on the 
work, and this in turn means that contractors will not 
be able to secure proper gages in time to make delivery. 











plain cylindrical hole in the head, the general design of 
which is to secure accuracy of alignment. 

The microscope bracket is mounted on ways at the 
back of the machine and can be set at any position along 
the full length of the machine. The bracket carries a 
slide holding the microscope, and is equipped with fine 
adjustments, so that it can be set in any desired posi- 
tion. The microscope is equipped with lenses magni- 
fying 100 diameters, a vertical illuminator for reflect- 
ing the light upon the bar, and a filar micrometer to 
obtain fine adjustments. 

The filar micrometer is not used to obtain measure- 
ments in any way. This microscope enables the setting 
of the slide, by means of the fine lines on the measuring 
bar, accurately in position. The weight is 2600 lb. 


Inspection Without Reason 
By M. E. HoaG 
Recent conversation with a manufacturer engaged on 
fine toolwork would seem to indicate either a lack of 
judgment or ignorance on the part of certain designers 
and inspectors of thread gages to be used on munitions. 








ELEMENTS 


" MEASURING 

That this so-called inspection is a farce is evidenced 
by the fact that a certain maker sent a gage to head- 
quarters for approval, and it came back with the nota- 
tion that it was 0.001 in. too small. The maker tested 
it and found it to be correct and returned it to head- 
quarters as a new gage, and it was again returned with 
the notation that it was 0.001 in. Possibly 
the maker had a “putting on” tool and made the gage 
larger in that way. 

It has always been the writer’s opinion that for manu- 
facturing purposes it is good practice to make the root 
diameter of the male (U. S. F.) thread gage slightly 
under size and to make a plug gage having the proper 
root diameter a part of this male gage. The same rule 
applies to the female or ring thread gage. The diameter 
at the bottcm of the thread groove is made a little large, 
and a plain ring gage made to the proper outside diam- 
eter of the male thread gage is used to gage the out- 
side diameter of the work. 

If we are to make munitions on a manufacturing 
basis, some of this unnecessary fineness of finish must 
be cast aside and practical working limits be substi- 
tuted. 


too large. 
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The Problem of Manning the Shops 


ITH machine shops crowded with orders, with 
nearly every customer claiming preference on ac- 
count of his work being more or less connected with the 
war, and with Government officials demanding haste 
and urging double or triple shifts, the lot of the machine 
builder is not a happy one. Yet he is, almost without 
exception, doing his level best, and doing it cheerfully. 
Much as he dislikes to run his shop at night, because 
it means an added burden which he cannot escape, he 
would not object seriously were he not confronted with 
the problem of securing the necessary employees. It is 
often difficult enough to keep a full force in a single 
shift. 

Nor can this be laid to a real shortage of labor as 
yet, for there are still men enough in most sections. The 
great difficulty is that there is such a wide variation in 
wage rates that many men prefer to wait until they 
get the maximum, or if they take a job it is only until 
they can secure an opening in a shop paying the higher 
rate. 

One of the reasons for this condition is due to the 
many “cost-plus” contracts which have been let, and 
which seem inevitable under the circumstances. Yet 
this makes it an object for the contractor to pay high 
wages, as the more he pays the more he takes. 

A modification of this plan has been proposed whereby 
the manufacturer receives the cost, plus a fixed profit 
per piece. But while this eliminates the profits on the 
wages, it still leaves him free to offer as much more 
than the current wage as is necessary to secure all the 
men he needs, to the detriment of those who are manu- 
facturing at a fixed price, even though their work may 
be just as important to the Government as the other. 

Another serious problem is the stealing of men by 
firms with a cost-plus contract from firms which are 
also doing work needed by the army and navy. This 
is causing grave concern in some quarters and is sure 
to prove a serious problem unless there is a real attempt 
at some plan of codéperation which considers production 
first, and gives careful and equitable thought to the 
rights of both the employer and the employed. 

Production must come first in all cases because any 
delay means an unnecessary sacrifice of life on the other 
side. No quarrels here must jeopardize the lives of our 
boys in France. 


’” 


Combining Shop and School Education 


MOVEMENT to secure a better grade of workmen 

for the coming generations has taken definite shape 
in Newark, N. J., by the beginning of class instruction 
for twenty-two boys employed by the Weston Electrical 
Instrument Works of that city. It marks the beginning 
of a direct coéperation between the public schools and 
the manufacturers of Newark. The boys will be taught 
in the plant by an instructor from the public high 


MACHINIST 


Editorials 


AUNGUUVENEANGENNOEOONUNUEANDNDEVENEOTATOOGEUEOEUEOEOEOTAL ECE ETELEOEAEOEAEOTEVA OLED EDTA EO EOTOTOTO EPEAT ET OTE EU EU UU EAC E D 


915 


SSCL Lo 


TOPUDETAAAUCAEOUATAA EA EA NOEATEA UA EU EU EO EATEN EO CUENTA AAO TO EAE TH UAE EEE 





schools. The course begins with geometry and physics, 
without textbooks, and making the lessons apply largely 
to the problems of the Weston shop. When the plan 
is extended as is now planned, the instruction will give 
special emphasis on the problems of each shop. 

In the Weston shop, all the expenses are paid by the 
firm, but this may be modified to some extent in other 
shops; the main thing being to begin the education 
where it does not already exist, and to extend it where 
it is already in vogue. All education, which will tend 
to produce better workmen, to increase efficiency in the 
years to come, is one of the great necessities of the 
present. 

The Weston plant is also inaugurating a shop-and- 
school plan similar to that of Fitchburg, Mass., except 
that it is reversed. Instead of going from the school to 
the shop, these boys go from the shop to the boys’ voca- 
tional school for a week and then return to the shop. 
The boys alternate in pairs as in Fitchburg, but are 
paid for the week in the school the same as in the shop. 
The management of the Weston shop is to be congratu- 
lated on making such a substantial contribution to the 
inauguration of a much needed educational activity. 

The extension of this work is confidently expected by 
the school authorities. They are also looking for aid 
both from the state and from the Federal Government 
under the Smith-Hughes Act. Education must not be 
overlooked or neglected because it is more important 
now than ever before, and it is just as much a war 
measure as anything not directly connected with shot 
and shell. 


Help Prevent Damage in Shipment 

by Proper Packing 

A BULLETIN recently issued by the Pennsylvania 

R.R. to shippers says in part: “Before the war, loss 
and damage on this railroad cost over a million dollars a 
year. This year it will reach two million dollars. Such 
a waste is indefensible. 

“You are not responsible for all of this. We do some 
of it. That is the reason we want to codperate with 
you to stop it. We are doing our best to handle your 
goods properly, but it is hard to do when containers 
are so light that they wont hold together. 

“You can help by: (1) Using stronger containers. 
Boxes should be strong enough to carry the commodity 
safely. (2) Packing your goods properly. (3) Crating 
your furniture better. (4) Marking your goods plainly 
and removing all old marks. 

“We can appreciate your desire for economy in pack- 
ing your goods in these days of high prices for wood, 
nails, paper, etc., but as we said before, we believe if 
packages are prepared better it will save money for 
both of us.” 

This seems to leave little to be said and we sincerely 
hope that the desired coéperation may be forthcoming. 
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This department is open to all new equipment of interest to shop owners. 


United States Electric Grinding 
Machine 


The United States Electrical Tool Co., Cincinnati, 
Ohio, is now manufacturing a new ball-bearing motor- 
driven grinding machine in two sizes. The motor of 
the machine shown has a capacity of 5 hp. and the two 
wheels measure 18x3 in. The second machine has a 
74-hp. motor and 24x 4-in. wheels. The motors used 





| 














MOTOR-DRIVEN GRINDING MACHINE 
are Westinghouse type CS. Guards are of steel and 
can be furnished either with or without exhaust con- 
The motor can be furnished with 
stopping and starting if 
The weight of the 


nections as desired. 
a push-button switch 
ordered made up in this manner. 
smaller machine is 2200 lb. 


for 


Cleveland Machine Vise 
The Cleveland Milling Machine Co., Cleveland, 
is now marketing the plain machine vise shown in the 
The base is cast and has a finished flange 
This gives a large base, which not 


Ohio, 


illustration. 
on all four edges. 
only makes the device solid, but allows it to be clamped 
The 
tongue slot on all vises is made an exact distance from 
the face of the solid jaw. This feature has been in- 


in positions w hich would otherwise be impossible. 


Photographs and data 
should be addressed to Editorial Department, “American Machinist.” 


corporated for use where the vises are used in pairs 
on the machine table. The jaws are of steel and may 
be readily removed in case of need. To overcome the 
danger of the vise breaking at the corner of the solid 
jaw, the base is cast with a core running up into the 
jaw, which, it is claimed, allows an even distribution 
of metal and eliminates shrinkage or spongy metal. 

















CLEVELAND MACHINE VISE 


The movable jaw is gibbed around the outside which 
obviates the necessity of milling slots in the base for 
clamping the gibs directly underneath. The regular 
equipment includes one pair of clamps and bolts, one 
hand crank and hardened and ground tongues. The 
weight is 50 lb. 


Ready Toolholders 


The illustration shows a toolholder manufactured by 
the Ready Tool Co., Bridgeport, Conn., that has been 
placed on the market in two larger sizes than have 
These new sizes are known 
The sizes of the cutters 
2x44 in., while the over-all 


been previously marketed. 
as type X4 and type X5. 
handled are 4x4 in. and 

















READY LATHE TOOLHOLDERS 
size of the holders is 1x2x12 in. The holders are 
made either straight or with a right or left offset. The 


holders made of drop forged chrome nickel steel, 
and have a half-round section of tool steel electrically 
welded in place to prevent wear at the lower side of 
the cutter. 


are 
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Spafford Drilling Machine Turret 
Head 


The illustration shows the new 5-spindle turret drill- 
ing head attachment that is being manufactured by the 
Spafford Tool Works, 10 Hoadley Place, Hartford, Conn. 
It is claimed that the construction of the head is very 
simple, compact and strong, and that the device takes 
little more room lengthwise than a chuck. The device is 
indexed to the various positions by pressing the lever 











HEAD 


SPAFFORD FIVE-SPINDLE DRILLING 


shown at the front, when the turret may be moved 
around either way to any position whether or not the 
machine is in operation. The spindles are ball bear- 
ing, all those except the one in position for work re- 
maining idle at all times. The spindles run at the same 
speed as the drilling machine spindle and are central 
with it. The device is claimed to enable a considerable 
saving of time where tools of various sizes may be used 
The head is built in three sizes, 
maximum drilling capacity of 


on each piece of work. 
the largest having a 
2 in. 


Watson-Stillman Crankpin Press 
This portable hydraulic press is used for 
crankpins into locomotive and engine wheels or 
other miscellaneous shop and field work. It is the 
product of the Watson-Stillman Co., Aldene, N. J. The 
pump is operated by an air engine, and the operating 


forcing 
for 


valves are so placed that the man in charge can operate 
the press in addition to directing the work of the men. 
A gage is provided that indicates the pressure required 
to seat the pin, thus making it easy to detect a loose fit. 
The frame of the press is of open-hearth steel, the side 
forks being cast integral. The mounted 
at the rear of the press, and the ram operates from the 


reservoir is 
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front of the cylinder casting. The height of the cyl- 
inder is controlled by four vertical screws mounted on 
the flat wheeled truck. These screws are connected by 
means of a chain and sprockets so that any motion of 
one communicates a like motion to the other three. The 

















HYDRAULIC CRANKPIN PRESS 
ram is returned to the starting position by a small hy- 
draulic cylinder mounted at the top of the press, the 
piston being connected to a lug on the end of the ram. 
The presses built with capacities ranging up to 
300 tons. 


are 


Shepard Lathe 

The Shepard Lathe Co., 217 East 8th St., Cincinnati, 
Ohio, has recently placed on the market a new i12-in. 
semi-quick-change screw cutting engine lathe that is 
illustrated. A reversing clutch is incorporated in the 
headstock rendering it unnecessary to reverse belts or 
watch a dial when chasing threads. This is due to the 
fact that the lead screw-nut and the change gears re- 
main engaged, the feed being instantly reversed by the 
lever at the front of the headstock. Another 
the semi-quick-change mechanism which 


small 
feature is 




















SHEPARD QQ (K-CHANGI 
places and locks all the change gears in a cone on the 
feed roll, and it is by shifting this cone that the proper 
ratio is obtained. Other features claimed are long bear- 
ings on the carriage, compound rest and tailstock: extra 
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wide belts; large spindle; graduated power cross-feeds ; 
and steel gears for all sizes under 3 in. in diameter. 
The machine is also made in the 10-in. size, either size 
being furnished in cone-head, with cone-head motor at- 


tachment or geared-head type. 


Luther Bench Grinding Stand 


The Luther Grinder Manufacturing Co., 285-289 
South Water St., Milwaukee, Wis., is now marketing a 
small power grinding stand known as their No. 306. 

















The wheels used are 6 in. in diameter and 12 in. thick, 
BENCH GRINDING STAND 
coarse and fine wheels being regularly furnished. The 


machine is claimed to have extra large bearings. It is 
intended to be fastened to a bench or heavy table and 


weighs 15 lb. 


Thomson Seam-Welding Machine 


The Thomson Electric Welding Co., Lynn, Mass., 
electric seam-welding machines 


are 
now marketing 4 new 
for welding material not exceeding 16-gage thickness. 
The 4 machines are known as Nos. 306, 312, 318 and 
324, which are of such size as to allow work up to 6, 


vou 
12, 18 and 24 in. long respectively, to be handled. The 




















ELECTRIC SEAM-WELDING MACHINE 
Floor space of 6-in. machine 6x32 in weight, 2750 Ib 
Floor space of 12-in. machine, 78 x 24 in. ; weight Ib Floor 
space of 18-in. machine, 84 x 24 in eight, 3150 It Floor space 


of } irl. machine ‘Ox 36 in weight, 3500 pounds 
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illustration shows the 18-in. machine. It is claimed 
that electric welding is not only faster than lock-seam- 
ing or soldering, but is much stronger and neater in 
appearance, and produces an absolutely air-tight joint. 
The work to be welded is secured on a jig on the lower 
horn, or arbor, when pressure on the foot treadle en- 
gages a clutch causing the welding roller on the upper 
horn to move forward. When the roller comes in con- 
tact with the stock, the current is automatically turned 
on, passing from the roller through the metal to be 
welded to the lower copper horn and thence to the 
transformer. The resistance of the metal to be welded 
generates a welding heat so that the pressure caused 
by the roller makes a continuous weld along the seam. 
When the roller reaches the end of the seam the cur- 
rent is automatically turned off, and the roller returns to 
its original position. The welding time depends con- 
siderably upon the length of the work, but it is claimed 
that seven hundred 6-in., three hundred 12-in., two 
hundred and fifty 18-in. or two hundred 24-in. welds 
may be completed in an hour. The machines are sup- 
plied for alternating current only. A voltage regulator 
is provided to obtain various welding voltages for dif- 
ferent kinds and thicknesses of stock. The welding 
roller bearing and the lower horn are water cooled. 


De Mant Shell Trimmer 


The shell trimmer illustrated is one that has recently 
made its appearance on the market. It is semi-auto- 
matic, and adjustable for trimming shells from to 2 
in. long and from ,', to 4 in. in diameter of any desired 


if 








\ 


SHELL 











TRIMMER 


thickness. Shells may be fed without stopping and start- 
ing the machine. A toolpost permits positive opera- 
tion with the least effort, and a release lever ejects the 
finished work without the necessity of stopping the ma- 
chine. The spindle is hardened and ground to size, and 
is fitted with adjustable spring chucks. The machine 
may also be modified for use in filing and polishing pins 
or other small articles. The bench space occupied is 
6x15 in. Equipment includes a spring chuck knockout 
rod and an adjustable inserting bar. The weight is 
234 1b. The De Mant Tool and Machine Co., 79 East 
130th St., New York City, is the manufacturer. 


Taylor & Fenn High-Speed Milling 
Machine 
The vertical high-speed milling machine illustrated is 
the product of the Taylor & Fenn Co., Hartford, Conn. 
The machine is intended for the lighter classes of 
vertical milling with high spindle speeds, and is also 
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adapted for light profiling operations. The spindle is 
of tool steel hardened and ground, the lower taper bear- 
ing running in a bronze bushing. A hardened steel 
thrust collar is used to prevent the thrust being taken 
by the taper. The spindle and bushing are mounted ,in 
a steel sleeve in the head. This gives a 2-in. vertical 
movement, controlled by a lever on the side of the head, 
and operated by a pinion, mounted on the lever shaft, 
meshing with teeth cut in the steel sleeve. Stops for 
controlling the depth of cut are provided as well as a 
means for locking the sleeve in any desired position. 
Double-row self-aligning ball bearings are used for the 
spindle pulley. These are independent bearings from 
those used for the spindle, this construction relieving 
the spindle of all belt-pull and strain. Idler puileys 




















VERTICAL MILLING MACHINE 


Longitudinal movement, 11 in 


SPINDLE 


cross movement, 6 in. ; vertica 


movement of Knee, 94 in.; spindle movement, 2 in.; maximum 
distance from end of spindle to top of table, 114 in.: center of 
spindle to column, 10 in.; size of table, 9 x 21 in.; working surface 
of table, 6x8 in., with §-in. T-slot; size of hole through spindle 

in.; taper in spindle, No. 7 B. & S number of speeds, eight 
246 to 4000 r.p.m.; floor space, 50 x 30 in.; net weight, 1050 pounds 


are made of aluminum and are mounted on double-row 
self-aligning ball bearings. The vertical screw for the 
knee is fitted with a ball thrust bearing. The screw is 
inclosed and can be moved to its maximum limit with- 
out touching the floor. Water channels are provided on 
the table, their outer edges being milled in the same 
plane as the top of the table to support extra large fix- 
tures. The table feed screw is of coarse pitch and has 
a double ball thrust bearing, a feature that makes the 
table movement sensitive and quick for profiling work. 
Automatic feed is provided in both directions, and stops 
are incorporated. A complete water system is also 
included, the tank being located in the base. The pump 
and piping may be seen on the side of the column, the 
outlet pipe having a control valve and an end of flexible 
tubing. The weight of the complete machine is ap- 
proximately 1050 lb. 
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Skilled Workers Wanted in the Air 
Service, U. S. Army 


There is room on the ground behind the lines abroad 
for capable skilled American workers. 

The air fighters need the backing of skilled men to 
keep each airplane ready for instant and constant 
service; to bring up supplies, ammunition, food, cloth- 
ing, without which the men in the air are useless; to 
construct and maintain the airdromes, for housing the 
planes and quartering the men. 

Squadrons have been and are now being formed for 
service abroad. Picked men are being enrolled from 
various classes of skilled workers; these men will be 
given special training, according to their vocations, in 
work required in the Air Service. They will get actual 
practice work on airplane motors, trucks, airdrome con- 
struction, and everything that will be done in service. 

The Air Service calls for the following kinds of skilled 
workers: 





Chauffeurs Riggers (airplane assemblers) 

Autor nici Telephone linemet 

Automot ine repairmen Toolmakers 

Office clerks Vulcanizers 

Carpenters Welders 

Radio operat Lithographe 

Elect ins Packers 

Instr nt repai Telephone 

Cooks Motorcey 

Coppersmiths Plumber 

Armore i v pa ) Painter 

Sailmal Tailors 

Phot Gas w 

I Buglers 

als Molders 

M n Patternmal 

stenographers Telephon: 

Cabinetmakers Barbers 

Draftsmen (mechanical) Truck mast 

M t uirme! Bricklayers 

Metal w ker ( rb] 

Aut I i t ) P ler ) 

Ror I s (cordage workers) B ik‘ 
(airplane) Saddler 


Applicants must be physically sound, white, and from 
18 to 40 years of age. They will be enlisted as privates 
and will remain as such until assigned to their proper 
place in a squadron. 

After enlistment the men will be sent to a camp for 
several weeks of military training and special instruc- 
tion in the work required. 

Squadrons are being formed continuously and as 
soon as a man is qualified he will be assigned to a 
squadron and given rank according to his ability. 

Clothing, food and quarters are provided free and the 
pay is in addition; it should be remembered that this 
pay is all clear gain, as living expenses are borne by the 
Government. 

Applicants should apply to Volunteer Bureau, 119 D 
St., N. E., Washington, D. C., giving name, address, 
where employed, trade, number of years in trade and 


whether subject to draft. 


Keeping Belt Glue in Bottle 


By C. ANDERSON 

We used to keep our belt glue in an iron pot. After 
the first time it was used it was not much good, as it 
would often be months before it was needed again. It 
would then be pretty well dried out, requiring long 
heating before it was ready for use. 

We now keep our belt glue in a bottle, heating it up 
in a pot of water. In this way it does not get hard, as 
it is not exposed to the air, and only a few minutes’ 
heating makes it ready for use 
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Supplying Skilled Artificers for the 
Army and Navy* 

By CAPT. CYRIL ASQUITH 
I will endeavor to say a few words about the specific 
work which in the Ministry of Munitions it is my duty 
That work consists in the provision of 
the technical branches 


to discharge. 

skilled for 

of the army and navy. 
Artificer is a name we have in the army for skilled 


artificers service in 


is nothing more nor less than a skilled ma- 
chinist. I think it would probably surprise you to know 
how large those demands are. The technical branches 
that is to say, like the Army Corps, Royal 
Royal Engineers, and so on and so forth 


men. It 


of the army 
Flying Corps, 

comprise altogether about half the total number of 
the armies. I don’t say those corps consist wholly of 
skilled men, but they consist of skilled men to a greater 
or to a lesser extent. 

ARMY NEEDS THOUSANDS OF SKILLED MACHINISTS 

Just to give you some notion of the magnitude of the 
demands which they make, I mention that as we 
left England a demand was presented by the War Office 
for 40,000 skilled men to work on the railways behind 
the lines in France, and that about three or four weeks 
ago we heard that a further demand for 15,000 highly 
skilled machinists had been presented. 

We are embarrassed in our attempts to meet those 
demands by the fact that in common with practically 
every other European power, we made the mistake in 
the first year of the war of permitting the enlistment 
in infantry and other regiments of highly skilled ma- 
chinists who would have been much better employed 
either in civil life upon munitions or in these technical 


may 


branches of the army to which I refer. 

Now, those men have in very many cases been killed 
or disabled or taken prisoner, or they have been simply 
lost, can’t be traced, or for one reason or another they 
can’t be made available. But, nevertheless, we do at- 
tempt to meet these big demands, so far as possible, by 
pointing out to the war office any skilled men in infantry 
whose whereabouts, have been able to 
trace, and recommend the War Office to transfer them to 
The only other source 


whose unit we 
a technical branch of the army. 
from which we can hope to meet the War Office demands 
is skilled men already working on munitions of war in 
civil life. 


Of course, it will be readily understood that the ut- 


most caution and reserve has to be observed in with- 
drawing such men. If they are withdrawn from the 
more important plants or from the more important 


classes of work, output suffers correspondingly, and we 
can’t afford that output should suffer. Nevertheless, the 
greater the output is of munitions of war, the greater 
the number required of these very skilled artificers who 
are needed to maintain them in repair at the front. So 
But we attempt as 
best we can, from those two sources—the skilled men in 
infantry and civil men working in civil life—to meet the 
demands which are presented to us. As I say, 
difficulty has sprung from the mistake we made in allow- 


we live in a rather vicious circle. 


our great 
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ing the skilled men to enlist in units where their skill 
could not be employed. 

We look to you, gentlemen, to avoid that mistake, and 
we look to you with the utmost confidence. In fact, we 
know already that your War Department has taken steps 
to avoid it. It is about the only mistake we think you 
should We have been immensely impressed in 
the course of our tour with the enormous reservoir of 


avoid. 


ability and energy and resource which America con- 
tains. It gives us high hopes of a certain victory. 


Regulation of Trade Disputes* 


By H. W. GARROD 


The chairman suggested that I should say something 
upon our method of dealing in England with trade dis- 
putes. I can do that briefly. 

We haven't got a method, and there is no method. If 
there is a method, it is part of the larger method of 
trying to make truth and justice in the Kingdom of 
Heaven prevail. 

We have had, in all, only three labor disputes since 
the war began, which could be called serious. One of 
those lasted, I think, ten days, and neither of the other 
two lasted as much as a week. They were serious to 
us. They might not be thought serious elsewhere. 

Secondly, I’d call attention to the fact that since the 
war began we have had no dispute at all—no strike, I 
mean—no strike at all in Great Britain which has arisen 
out of a demand for higher wages. 

Thirdly, and I think equally striking, we have had no 
dispute at all in which the responsible officials of the 
trade unions have not stood loyally by the government 
and against their men. They might have bargained 
when we first passed our Munitions of War Act—they 
might have made a bargain with the government that 
there should be no strikes, and in every instance they 
have used influence at crises, to keep the peace. 

I'd even go a little further and I’d say that in the 
three serious disputes which I referred to just now, and 
in the great majority of the lesser disputes which have 
occurred, I don’t believe that the rank and file, the men 
as a whole have been behind the strike that occurred. In 
the three instances which I mentioned, at any rate, the 
work was done, I am fully convinced, after trying to 
think over the thing impartially, ultimately, that bad 
work, by a small band in each case of trade union offi- 
cials, local officials, who were in revolt, not against the 
government, but against the central officials of their own 
union, and who were also deeply tinged with pacifism. 

I will just add one other word, if I may, which I hope 
won’t be taken as being anything in the nature of advice 
or criticism. Since we have been in this country, a 
period now of nearly ten weeks, we have been witnesses 
from a distance of a very considerable number of trade 
disputes which have been, so far as we could judge, 
serious, and, in some cases, prolonged. But what I want 
to say is that if one-eighth—lI think that is no exaggera- 
tion—of the industrial troubles which we have witnessed 
in this country in the past two months had taken place 
in England, over the whole period of the past two years, 
we should long ago have been compelled in England to 

That, I think, gentlemen, is 
reflection, and I want to leave 


sue for disgraceful peace. 
a serious and solemnizing 


it to vou without comment 
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Washington, D. C., Nov. 17, 1917—Unless one is stop smoking, cut out such extravagance as the movies, 


blessed with a sufficient income te live on (and if he is, 
a good sized chunk is being appropriated in some form 
of war tax) it is extremely difficult for him to serve 
his Uncle Samuel, no matter how much he may want 
to, or how valuable he may be. If you have money 
enough to come to Washington at your own expense, 
to pay your expenses at a hotel or boarding house (and 
this takes real money these days), yeu can usually man- 
age to accept a call to duty when it comes. Otherwise 
you are doomed to be listed a slacker, no matter how 
much you may desire to put your experience at the dis- 
posal of the U. S. A. And I am not referring now to 
the man who is hunting a chance to help, but to the 
one who has been sent for, and who feels it his duty 
to respond. 


THE PROCEEDING 


The proceeding is about thiswise: Someone suggests 
that you are just the man for a particular piece of 
work, perhaps in the Ordnance Department, and you 
get a wire or telephone call to come to Washington for 
a consultation. Being a loyal American citizen, you 
pack your grip, draw some money from the bank, if 
there is any left after paying the last grocery bill, and 
obey the call. 

You look over the job, they size you up, and you both 
decide that the work has to be done and that you can 
do it. And, as the only way you can get on the payroll 
(not immediately but in the future), or have any 
authority, they offer you a commission as lieutenant or 
possibly captain. But this is only the beginning, you 
are not yet drawing even carfare. 

You begin work at once, because they need you badly, 
and your application for a commission starts on its 
weary way. You become still more weary in the mean- 
time, especially if your supply of funds is not ample, 
and you have to wire back home for more. 

If you really need money before vou get on the pay- 
roll, and you do unless vou are in John D’s class, you 
apply for a clerkship at $1800 a year, and after swear- 
ing a few times, in a perfectly proper, legal and 
dignified way, you get in the way of a check for $150 
per month. For Congress, in its wisdom which passeth 
all understanding, limited the civilians, who could be 
employed at over $1800 a year by the Ordnance Board, 
to thirty. And there are thousand civilians 
now on the board, with twice as many 

When you get the $150 a month 
usually quit drawing on the home bank account if 


nearer 2 
more needed 
can 


coming you 


you 


and walk instead of ride. Then you fondly anticipate 
the arrival of your commission, not so much for the 
glory of wearing the uniform, and being saluted forty- 
seven times on your way to work, as to have it all 
settled and to get the few extra dollars that the folks 
back home really ought to have. 

“After a while, from six to ten weeks, the commission 
gets through the Adjutant General’s office and you get 
your permission to wear the uniform which if you 
had money enough, or credit enough, you have probably 
ordered already. But vou still are not on the peyroll. 

You have been working all the time, you are still at 
it just as you were before you ever got the clerkship, 
but you do not go on the payroll until you have been 
officially called to duty; and until this call comes from 
the proper office, signed by the proper officer, you are 
still, theoretically, of course, back in Kalamazoo or 
Jersey, or wherever your home happens to be. But 
when the call finally comes, in another four to eight 
weeks, you know you really belong there, and you begin 
to draw from a half to a third of what you earned be- 
fore for work three times as hard as you ever dreamed 
you could do. 

There are many men with just the training needed 
by the Government at this time, who simply cannot do 
this. For it costs real money to live in Washington 
these days. In many their efhployers 
are paying their expenses until thev get finally planted 
within the fold and can draw whatever stipend is 
handed out to them. And even then, many are receiv- 
ing the difference between their old salary and the new. 


former 


cases 


UNBUSINESSLIKE METHODS 
business-like in 


had to 


would 


Of course, it is all wrong, it is not 
any and if our worthy Congressmen 
through the same agony to get the things 
change in a hurry. In their desire to protect the Gov 
ernment from everybody but they 
placed the most petty and picayunish 
the other departments; all of which loses time, causes 


hardship, and is generall) 


go 


way, 


themselves, have 


restrictions on 


unnecessary inefficient at a 


nation 


when real efficiency means much to us as a 


in the 


time 
both 

There is an excellent 
right in Washington, and one 


now and future 


ypportunity for price regulation 


which has a direct bearing 


on the conduct of the war. And this is the matter of 
housing and living for the hundreds who have been 
called to help during this crisis 

Men who have given up their positions to work at 
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a much lower salary, after they finally get on the pay- 
roll, are confronted with exorbitant rents and prices 
for everything. Men who have good homes in or near 
New York are compelled to pay from two to three times 
Washington for the same kind of house, 
sacrifice doubly heavy in order to do their 
bit. There are householders in Washington, who are 
renting their houses furnished for enough money to 
enable them to pay all their expenses of living in Balti- 
more, or other cities or towns not far away. 

It surely seems as though there should be some way 
of preventing the men who are already sacrificing more 


as much in 
making the 


than most of us, from being robbed of what little 
they receive by exorbitant rents and living expenses. 
Profiteering is not confined to foodstuffs and munitions, 
and it should be amputated by the most approved 
methods. 
Niter Cake for Pickling Brass 
Niter cake, as a substitute for sulphuric acid in pick- 


ling brass, is finding extensive use in Great Britain ac- 
by H. W. Brownsdon before the 
f the Society of Chemical Indus- 
try. The quantity so used that country now runs 
into several hundred tons per week. Difficulty in ob- 
coupled with the increased de- 


cording to a paper 
sirmingham section o 
in 
material, 


taining raw 
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30 
“ake solution should 
there 
is no advantage to be gained in using solutions of higher 
acid concentration. 

While niter cake is a variable product, annealed brass 


free acid found in niter cake may vary from 5 to 
per cent. For pickling, the niter 
show 3 to 5 per cent. sulphuric acid on titration; 


from a pickling point of view may be even more so. 
Given clean work, niter cake solutions replace dilute 
sulphuric acid quite efficiently, but with dirty work the 
difference is much more marked, and niter cake solu- 
tions, even under the most favorable conditions, may 
fail to pickle the work satisfactorily. It is little conso- 
lation for the manufacturer to know that his troubles 
lie in his annealing furnaces. Much may be done to 
overcome troubles as follows: 


The niter cake solution should be as hot as possible. Its 
acid content should be tested frequently and maintained at 
3 to 5 per cent. by the addition of niter cake. 

The hot annealed products may be quenched in water 
whereby much scale mechs inically loosened prior to 
pickling. 

The hot annealed work may be placed direct into the niter- 
cake solution, and the pickle can thus be maintained at a 
high temperature without auxiliary steam heating. 

Oxidizing agents such as ferric salts, bichromates or per- 
sulphates may be added to the pickle, but in many cases the 
price is prohibitive. 

Electrochemical aid might be sought by using a low volt- 
age current, making the lead lining of the vat the cathode 
and the work to be pickled the anode. 

Movement of the work in the pickle, 
the pickle during pickling, or both. 


is 


or the agitation of 























mand for sulphuric acid for other purposes, has resulted The difficulties met with in the successful use of 
in an extended application of niter cake solutions , in niter cake solution can only be overcome in a satis- 
° 4 10 ari Yr ae > . ‘ i. . a a 
place of dilute sulphuric acid for pickling annealed factory manner by paying close attention to the condi- 
brass. tions governing the annealing so as to obtain the an- 
Niter cake, is essentially crude acid sodium sulphate nealed brass as clean as possible, and by using the niter 
and while the latter in the pure anhydrous state con- cake solution under conditions which will most strongly 
tains theoretically 40.8 per cent. of sulphuric acid, the’ stimulate its pickling activity. 
ssssuiaieanaeaneatiaiisinieuenaiinninnmnet soeccoannonnncusnsnnenenasnennns tory and to undertake Boston Branch National Metal Trades 
= : cor ct } Sf Navy Assoc iti Monthl meeting on fir t 
“Personals : partment Vednesi day of e ach month, Young’s Hotel 
: ' sesveeennnesnenencennnnenesencensnnssncenaennsy  Senneertagy a The Nagle Corliss Engine Works, Erie Donald H. C. Tullos Tr ecretaryv. Ro 
Sosssseeee MT end “to opened an office = 28 nwt 41 166 Devonshire St Bostor Mass. 
Alvin Whitehead : clated tm landt St New York C Frank W 
Clark & Harrison, dealers in macl ind Richardson in charge la vy handled Providence Engineering Society. Mont! 
juipment 19 Broadwa New Yor City vill be air compressor vac s and ) meeting fourtl We Inesday of each 
Wel is . ‘ Corliss engine month \ ke. Thor e corresponding sec- 
w..¢. ebster ha gene 10 = ‘etary » O. Bo 796 -rovidence, R 
ecreta genera iz 1 dir The General Electric Co., S&S nectady , - E Box ‘ I vidence E l 
f the Nicho Coppe Co > Broad St N Y announce that t ep hop at . . ' " ; 
vy York Cit) Atlanta, Ga is f Vv «¢ ped vive cus- New England Foundrymen’s Association 
nhaes at ; : ren wy ass of Regular meeting second Wednesday of 
Cecil Ogden, the pa t hree , t und Iternating-cu apparatu each month, Exchange Club, Boston, Mass 
ear wit the R tt Latl ind ¢ rie Corr ond “ 9 gard air worl Fred F Stockwell 205 Broadway Cam- 
( Boston, Ma _now superintendent chould be addressed to gineering de-~ ridgeport, Ma 
f the J. T. Slocomb Co., Providence, R. I ment, General Elect ( Third Na- 
. } een elected r 1B Building \ reorgia Engineer Society of Western Pennsyl- 
x: ~~" apne \ = Il _ Corporat Vania Montl meeting third Tuesday 
SERS : sure ‘ Pr EEE section meeting first Tuesday Simer K 
Ba} Ww Cc. I. Smith, » wa y Z + 2 ; : - 
~ et : . } 4 ed . f 5 =: Hiles secretary Oliver Building, Pitts- 
jar are. : Obituary 3% — 
R. H. Daniels ha been appointed .n- Go ennnnvnnccnoneervenneneenaaensennnsaenscsensnnnnreeenseennsoneneessceneenannsesensesneeseosenssesseeeee Rochester Society of Technical Drafts- 
ger of the export department of the Good- Frank O. Curtis, of the Curti Screw men Monthly meeting, last Thursday O 
vear Tire and Rubber Co Akron, Ohio Work suffa N. ¥.. died on Oct. 29 a Angevine, Jr., secretary, 857 Genesee St., 
eding Jd. C. ey vho ] . : — Joseph Reid, President of the Iosen) Rochester, N. Y¥ 
the company to engage siness for AlmM= Reid Gas Engine Co il City, Penn., died 
if . a" ret “> a = ’ Superintendents’ and Foremen’s Club of 
susnevecneensonecessnnensenecnsouscsnnenesnenenee nnn 7 Cleveland Monthly meeting, third Satur- 
TU , : ad day Philip Frankel secretary, 310 New 
>i s = = England Building, Cleveland, Ohio 
Business Items : § : 
ii Catalogs Wanted 
Seavovccovennsvoueseanansseseaseuueceennsucoceccsucsssesnsvocncansaueocennanvoneecentvonsaneanvanioennnnne Western Society of Engineers, Chi ago, 
“4 j Se ttle Wash . h AS pace ceecinie a eae Ill Regular meeting, first Wednesday 
r es 2. ; oh r new fact _ The Russell Meter Car c o., who have pur- evening of each month, except July and 
oe ; chased a new fact at 93 Dewey Ave., August E. N. Layfield, secretary, 1785 
The A. H. Petersen Manufacturing Co Ruffalo. N Y Ww — be glad to receive Monadnock Block, Chicago, Ill 
the new corporate name of the P. & B. catalogs and other literature from manu- 
Manufacturing C 1614-1624 Fratne St facturers Technical League of America Regular 
M ' W consin - meeting. second Friday of each month 
cyuuvvuvvvnesennnsncenensanennneeccerecceosocesceeerosuouesuunsuessosoeensesceneenenrenenenaceeceseesovg ooene, Se Pg hy nnn 
_The Wagner Electric Manufacturing Co., = ‘ e Oscar_S Teal ‘ retary, \ 
St. Louis, Mo., has opened a sales office at 5 Forthcoming Meetings New York City 
16 Aubi \ Atlanta, Ga. Cha 5 3 
Welcn ¢. as Indianapo brancl ce STU Seenenevonscenaeeconenneeceesemy Philadelphia Foundrymen’s Association. 
anagel cnarg* American Society of Mechanical Engi- Meetings, first W« ~~ 4 - —_ — 
. ssell Mx Cs Co., neers Monthly meeting, first Tuesday. Manufacturers’ Club, Phi adeiphia, } enn 
we Bun a a_i 7" tn tly bee - Cabyin W. Rice, secretary, 29 West 39th Howard Evans, secretary, Pier 45 North, 
corporated They have purchased a irge St New York City Philadelphia, Penn 














November 22, 1917 AMERICAN MACHINIST 


Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 





Tapping Machine Demagnetizer, “Smith” 
Rickert Shafer Co., 613 West The W Davis Machine 
lith St., Erie, Penn : Tool Co., 540 West Wash- 


ington St., Chicago, II] 


“American Machinist,”” Nov. 1, 
1917 
On this machine the forward 


American Machinist,” Nov 1 
and reverse motions are ob- 1917 
tained through a patented fric- id 
tion drive which it is claimed This device is made in variou 


sizes, and claimed to completely 
demagnetize any metal parts as 
fast as they can be passed 
through it The demagnetizer 
is intended primarily for use on 
parts that have been machined 
on magnetic chucks This de- 
vice will do its work more effec- 
tively and cheaply than othe 
types of apparatus now on the 
market, so it is claimed 


practically eliminates the lost 
motion between the driving and 
reversing of the tap. Capacity 
in steel, 3 to 4 in.; in cast iron, 
4 to § in.; total height, 70 in.; 
working surface of table, 20 x 
24 in.; maximum distance from 
table to chuck, 19 in.; distance 
from spindle to column, i124 in. ; 
spindle travel, 4§ in.; horse- 
power required, 1; net weight, 
800 Ib 




















Drilling Machines High-Speed 








“Model L-1” Gage, Thread “Prestwich” 7 
’ " " H. FE. Harris Engineering “o., 
Detroit Tool Co., 1487 St Bridgeport Cont manu- 
Antoine St., Detroit, Mich facturers; Coats Machine 
Tool Co 30 Church St 
New York Cit selling 
“American Machinist,” Nov. 1, agents 
1917 
This machine is made in both American Machinist No 8 
the bench and floor types, being 191 
intended especially for manu- = ' . 
facturing work Its capacity is This fixture for the Prest 
drills up to g in. in diameter wich” fluid gage make it ap 


plicable to thread vaging work 
It was designed by J. H. Wi 
helm of the Frankford Arsenal 


Two speeds are obtained by 
cone pulleys; the maximum 
being 8000 r.p.m The spindle 










































































is driven from a vertical shaft rhe work is supported on two 
by means of an open belt the 60 deg. \ -blox ks, the gage pir 
drive from the pulleys to the die being fitted with a tee: 
vertical shaft being through a — ith + 60-deg. a 
pair of bevel gears. All bear- rhe graduations on the vertica 
ings are of the annular ball cale of the instrument =a 
type. The weight of the bench erenGen oF S.Cves im peng 
machine is 156 Ilb., while that of base of the fixture measures ap 
the floor type machine is 428 Ib cco th ately 2 x 2 ft. and weig 
Milling Machine, Plain No. 3 Milling Machine, Universal No, 3 
Ford-Smith Machine Co., Ltd., Ford-Smith Machine Co., Ltd 
Hamilton, Ont Hamilton, Ont 
American Machinist Nov. 8, —_- ’ 
1917 (merical Ma hinist 0 8 
Working surface of table, = 
134 in., with three j-in. Working surface of table 
longitudinal traverse, 1: equipped with three 
‘ vertical traverse, 20 in I yt or gitudina feed, 
cross traverse, 10 in.; distance ! cross feed, 10 in Vertica 
from face of column to brace, feed, 19 in.; face of column to 
303 in.; diameter of front spin- brace, 34 In diame er of fro 
dle bearing, 3% in.; spindle pindle bearing, 3% It spindle 
speeds, eighteen, 12 to 260 speeds, eighteen, 1 to §=260 
r.p.m.; diameter of overhanging rpm _diamete! of overhanging 
arm, 44 in.; distance from over- ar! 14 in.; distance rom O*s ke 
hanging arm to center of arbor, har ging arm to cente r of arbor, 
9§ in.; width of belt, 34 in.; 9§ in.; width of bel oo ou 
feeds, twelve, 0.006 to 0.092 in teed twelve, 0 006 to 092 in 
per spindle revolution: floor per pindle revolution floor 
space, 95 x 115 in.; weight, pace, 95 x Ils weignt, 
5500 Ib. ) Ib 
Tapping and Drilling Machine, * Grinding Machine, Internal 
Automatic “Cinti.” Van Norman Machine Tool 
W. H. Simmons & Co., 208- + Co., Springfield, Mas 
212 Lawrence St., Cincin- a 
nati, Ohio ' 
oY ‘ inis No sS 
“American Machinist,” Nov. 8, \merican Machi t NON ’ 
1917 ; , 
Maximum diameter of work, ie. feature of thi machine 
12 in.; maximum distance from a e pgp Me ich the gri cl 
spindle to table, 25 in.: vertical ms head py “* Renagg coe = a ap 
adjustment of spindle, 33 in. ; e way to faci ee ee hI 
vertical adjustment of table, 5 of the work as : tabl 
in.; diameter of spindle in verse, § to 18 i hoo ee 
sleeve, }j in.; diameter of table, , a os Cee a an 
10 in.; diameter of cone pulley ead cross-slide from _ centel os 
steps, 34 to 7 in.; width of belt, vheel spindle Reet ag som tele 
13 in.; size of tight and loose . ible, 11 in 1. ance trom 44 
pulleys, 7 x 1% in.; tapping o center of whee — + 
capacity in cast iron, up to it table traverse speec ! 
# in.; drilling capacity in cast whee pindle speeds, 4 pt 
iron, up to # in.; spindle speeds, head speeds, 4; weight, 185: , 
150, 250, 390 and 600 r.p.m. 
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cents 


The following quot 


the pli 


MISCELLANEOUS STEEL itions in 


from warehouse at aces named 


IRON AND STEEL ll 


The Government Schedule t f ‘ o ef e} y 


Nov 


pound are 
w York Cleveland Chica 
16,1917 Nov. 16,1917 Nov. 16, 1917 
5.00 5.00 4.50 
5.70 roo 1.75 
7.50 8.25 8.00 @ 8.50 


P Be it $3 go 
\ Ste 

steel 

anal 


spring 
rucible 
8.00 12.00 

9.00 


il 
rods 


bessemer 


the 


points 


ittsburgh 


ure for 


steel 


WELD 


One The { 
Year Ago , . ‘ 
$0.00 


6 OO 


ounts 


for 
BUTT 


ollowing dis« 


Nov. 6, 1917 


9 95 
Galvanized 


> O5 Inches 
+00 , 
mo 
0) 
ELD 
2% to 4 2 
t\% to 


EXTRA STRONG PLAIN ENDS 
% to 1% 33 


LAP w 

8 

6 ss 

WELD 

sam tobhers’ warehous t ; » nal ‘ +0 m2 A 
a5 30 

Pee) tt 


WELD ©XTRA STRONG PLAIN ENDS 


STEEL 


’ il ) ~<a TT 


SHAPES—The f wing base pr r re - 


LAP 
- 27 

to : 2 2% to 4 29 

t 32 by i, to 6 28 

ibe Co. quotes on basing card dated Ap! 


named are as follows 


-New York 

— " th nan ; 7 Gal 
TRON , : . . . , . lack inized Bl 
3 1917 ' : lb 9 +3 


ne) 
or 


citie 
Cleveland — Chicago 

Gal Gal 
lack vanized Black vanized 


—_~ 


BAR 
welded 
welded 

Class B ar 
indard sizes 


METALS 


MISCELLANEOUS METALS—Preser 


ots 


STEEL SHEETS 
nd from iobber 
New York <¢ 
One 


Month Ago 


LAA 


Z%* ®*7ZZZZZee? 
A727. 


COLD DRAWN STEEL SHAFTING 


the *f \ } 


PRILEL ROD D at the 


named 
Standard 
0 
10 
+0 


SWEDISH (NORWAY) IRON 100 Ib 
ve 
$6.00 


WELDING 


MATERIAL (SWEDISH 
b. N ." ! 


w 
16.00 
14.00 
1°.00 
1° 00 


in 
6° 4 
8 
~ 


oo 
- oo 
»00 


10.00 
old ro 


{ 


BRASS 
mill, 190 Ib 
for extr 


RODS 


SHEETS 


ANTIMONY 


50 
0 
yt) 
0 


3.00 
> 0) 


7.00 


1.0 
’ oo 


tk OO 


114 





There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 


guddlll! nt 
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SHOP MATERIALS AND SUPPLIES 


PULLER 


OLD METALS—The following are the 


prices in cents per pound: 
- New York—— 
Nov. 16 One 
1917 Year Ago 
22.00 25.50 
21.00 25.00 
19.00 21.00 
4.75 6.10 
4.00 5.50 
15.00 13.75 
1050 11.50 
16.00 15.00 


5.75 7.50 


and crucible.... 
and 


bottoms 


heavy 
heavy 
light and 
heavy 

tea 


Copper, 
Copper 
Copper 
Lead 

Lead, 

Brass 
Brass, light 
No. 1 yellow 
Zine 


brass turnings 


ALUMINUM—tThe following prices are from 


places named: 


No. 1 aluminum, 
ingots for remelting 


New York 
guaranteed over 99% in 
(ton lots), per 


pure 


Ib.. 36-38 


COPPER BARS from warehouse sell follows in 


for ton lots and over: 


as 
Nov. 16, 1917 
40.00 
40.00 
39.00 


New York 
Chicago 
Cleveland 


BABBITT METAL—Warehuse prices in cents per pound 
Chicago 
16 

1917 


——Cleveland——, 

Nov. 16, One 
1917 Year Ago 
80.00 50.00 
21.50 17.00 


—New York—, 

Nov. 16, One 
1917 Year Ago 
70.00 60.00 
40.00 30.00 


— 
Nov 
Best grade 70 0 
Commercial 


SHOP SUPPLIES 


NUTS—From warehouse at the places named, 
orders, the following amount is deducted from list 
—Cleveland—— 
Nov. 16 One 
1917 Year Ago 
30 $3.00 
A 3.00 
"00 


or 
“+i 


—New York—, 
Nov. 16, One 
1917 Year Ago 
$0.50 
50 


Hot pressed square 
Hot pressed hexagon 
Cold punched square 
Cold punched hexagon 


$1 
120 
List 
List 


50 


Semifinished nuts sell at the following discounts from list ] 


1917 
New York 
Cleveland 
Chicago 
the 


CARRIAGE BOLTS—From warehouses at 


the following discounts from list are in effect 

New York Cleveland 
30% 0 
10° 10% 


a ee Oe ie eae 
Larger and longer... 
discounts in 


MACHINE BOLTS—Warehouse 


@ities: 
% by 4 in. and smaller 
Larger and longer up to 1 in 


New York 
30% 
15 % 


Cleveland 


oo 
o> of 
we Te 


by 30 in 


warehouses at the places named 


list 


WASHERS—From 


amount is deducted from price: 


For 
New York 
For cast-iron washers 
York ..... $5.00 


washers 
Cleveland 

the base price 
Cleveland 


iron 


$1.00 


wrought 
50 


100 
0 


Chik 
Ib 


Chik 


per 
$5 1ZO 


New 


COPPER RIVETS AND BURS sell at the 


warehouse 

Rivets a —— 
1917 One Year Ago Novy. 16. 1 
10% List price 

Ast price 4 rice 
10-24% % from List price 

list 


; Nov 16 
List plus 
List price 
10° from list 


917 


10° 


New York 


The following quotations are 


warehouse 


RIVETS 
orders from 
New York Cleveland 

30° ‘ N 


and 


Steel 
Tinned 


*For less t 


30 % 30 % 


heads, 3, {, 1 in. diameter by 2 to 5 in 


100 Ib 


Button 
lows 
New York 

Coneheads, 


New York 


per 
$7.00 Cleveland Chicago 
same sizes 

$7.10 Cleveland 


$6.95 Chicago 


allowed fi 


1 


Rs 


dealers’ 


— Cleveland ——, 
Nov 
1917 
21.00 
21.00 6.2 Br 
20.00 
5.50 
£.50 
14.00 
11.00 


15 
5 


warehouse 


cents per pound 


25.00 @ 30.00 


on 


— Chik iZzo ~ 
Nov 

1917 
$2 


places 


the 


the 


following r% 


oe 


One 
10-2% 


r 


‘ 


DULULUNDUEUOUADUEDOED ODN ATAU TULANE TS 





purchasing MISCELLANEOUS 

DRAWN TUBING—Th« 

in 100-Ib. lote is as follows 

New York Cleveland Chicag 
38.50 43.00 42 0043.00 
40.50 $3.00 $5 .00—46.00 


base cents 


SEAMLESS 


from warehouse 


price in per ne 


16 One 

Year Ago 
"6.50 

te iss . ° 

Copper ° 
For 

course 


but not 


The prices of 
less than 100 Ib 
than 75 Ib 


ly 1dded 
For lots of 
l< for lots of 
2 hee over base (100-lb. lots) 
should be 
above 


; is usua 


shipment : 
irch 


stock 
the quantity 
75 Ib 

20 Ib 

lb, but not 
for quantities 


immediate 
vary with 
less than 
but not less than 
for less than 50 
base price; and 


ised 
is 


1dvance less 


50 advance 


50 ib « added to 


the in 


less than 25 


under 5 Ib rease base is 1k 


at 


TIN PLATES—Warehouse box 


14 x 20 

—New York 

Nov. 16 One 
1917 Year Ago 
$18.00 $7.25 
18.15 


Cleveland prices per 


37.00¢ Coke tin plate, 
— Cleveland —, — Chicago —~ 
Nov. 16 One Nov. 16 One 
1917 Year Ago 1917 Year Ago 
$12.00 $6.60 $11.75 $6.60 
12.17} 6.75 11.90 6.75 


Year Ago ee 
40.00 
$5.00 
39.50 


Ib 


One Cc. 107 


Ib 7.40 

Terne plate, 20 x 28 
Net Coat 
Weight ing 
"00 3 
214 
) 


Base 
Weight 
100 Ib $19.00 


s 19.30 
» 


One 70 
Year Ago 1 
50.00 
18.00 


12 
l 
sw 3 
31 


36 


FAAAAAAAA 


, 
) 
med 
} 
, 
) 


mt et pet ft fd fed ff 


tl : 
46 4( 0.00 


fair-sized COTTON WASTE—The following 
New Yor . 
917 One Year Ago 
10.00 to 1°.00 
7 00 to 9.00 


prices are in cents per pound 


Nov. 16. 1 
11.00 to 14.00 


mixed S00 to 1.00 


Cleve 
16.00 


l po 


Chicago 
3.00 to 14 
10.00 to 1 


16 00 


oOo 


One 
Year Ago 
oo e200 
00 3.00 
0 0 
0 3.00 


White 


Colored 


SAL follow Ib 


Nov 


100 
3. 1917 


SODA sells a 
One 


rice 


Year Ago 
10 
10 
LO 


One 
50 
65 
to 

The 

over 


net ton Connells- 


COKE 


and « 


following are pr at ovens 


per 
the past four . 


named 


Chicago 
10) ” 
30 ) 


WIPING 1000 


follows 


following CLOTHS 


as 


“*hicag 
Chicago 131 13 $35.00 1 0 $45.00 


10 10 vn Xx 7A m _ Po 
30—5 In Chicago they sell at $ @33 per 1000 


following FIRE CLAY—The followi: prevail 


Nov 1917 
») 
2.50 


1 Month Ago 
$0.50 
2.00 


16 
Chicago $0 
Cleveland 


is folle 


ROLL SULPHUR ows per 100 Ib 


ite 


Year Ago 
st price 


st pr 


Li 
I ‘ 
from 


st 


fair- 


ized 


Chicago 
+0 . 
+0 > 


WHITE AND RED LI 


per pound 
sell 


as fol- 


$5.50 
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Consult the Buying Section | 
| when in need of machinery or supplies 
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NEW ENGLAND STATES 

Conn,., Putnam The ©. He nan PI é 
Supplv Co 5 West 45th St New Y < 
ha awarded the contra for a idditior 
to it factory 

Conn., Waterbury The Sco Manufac- 
turing Co 99 Mill St manufacturer of 
bra goods, is in the market for 300 Foster 
screw machine Other too will also be 
required Noted July 1 

Mass., Boston—The Trimount Manufac- 
turing Co., 55 Amory St Roxbury, manu- 
facturer of wrenche and drills, has award- 
ed the contract for a 2- tory addition to its 
factory Noted Sept. 13 

Mass., Cambridge The Worthingtor 
Pump and Machinery Co '65 3rd St is 
awarded the contract for a 1-story found: 
Estimated cost, $48,000 

Mass., New Bedford—The Gunning Boiler 
and Machine Co., 67 South Water St i 
building a 4-stor: 6 x 134 undrs nd 
machine hop Estimated co $6000 

Mass., Southbridge I Hart ton Cut- 
lery Co. is building an addition to its ] 

Mass., Worcester Fire 1 dar ged 
the foundry ‘ Wyman & ; ‘ Co ) 
Bradley St Loss, $25 

MIDDLE ATLANTIC STATES 

Md., Baltimore TI Ba ! Dr 
Docks Co., Locust Point, has awarded t 
contract for 6 new l-story additio >» it 
plant 

Md., Baltimore—The Bartlett Hayward 
Co., Seott and McHenry St has awarded 
the contract for the erectio of a new l- 
tory 160 x 380-ft. plant at Gunpowder 
ind Hamburg Sts. Estimated cost, $79,500 

Mad., Baltimore— J. M. Curren, 501 North 
Pulaski St., is receiving bids for a garage. 
Estin aed cost, $20,000 

N. J., Camden—The New York Shipbuild- 
ing Corp ‘airview St. and Broadway, ha 
had plans prepared for the erection of 6 
idditior to its plant, including steel addi- 
tions to the forge and machine shops and 
overways Noted Oct. 25 

N. J., Harrison—W. Ame & Co., manu- 
facturer of bolts, plans to build a 1l-story 
addition to its plant Estimated cost, 
$6000 

N. J., Irvington—The Irvington Manufac- 
turing Co., manufacturer of too has had 
plans prepared for a tl-story iddition to 
its plant on Coit St. Estimated cost, $8000 
Notec. Nov 15 

N. J., Linden—The Standard Aero Corp., 
North Ave., Plainfield has awarded the 
contract for a 2-story factory and a 2-story 
office building. to be erected at Linden. 
Estimated cost, $250,000. 

N. J., Newark—The Americar As Co., 
120 Bway., New York City, ha ad plans 
prepared for a 3-story manufacturing plant, 
1 l-story forge shop and a 2 story adenine 

tration building to be erected at its works 
near Elizabeth Ave. Newark Noted 
Sept. 20 

N. J., Newark — The Art Metal Works, 

7-15 Mulberry St., manufacturer of metal 
spec lalties, has awarded the contract for a 
2- and 4-story addition to its factory. Esti- 


$25,000 Noted Nov. 


mated cost, 


























Vol. 47, No. 21 





ie 
225 


a. 





SS 


= 


\ 


L4+ ¥) 
a eh! hak at | 
ee la "T | j ti + IA Wy, 

Li L—~ BF» is 

N. J.. Newark—O. Froehlich, operating plans prepared for the alteration of its 
a wire works at 51 Bruen St... has awarded plant. Estimated cost, $16,000 Noted 
the contract for a new 1-story plant to be Nov. 15. 
erected at 676 14th S Noted Oct 

N. Y¥., New VYork—(Borough of Manhat- 

N. J., Newark—J. Regner has | id plans tan)—The Himoff Machine Co., 50 Church 
prepared for a 1 story welding works to St has increased its capital shouts from 
be erected at 68 Gotthart St $100,000 to $250,000 and plans to build an 

is Gu Newark The A. R. Wheaton Brass iddition to its plant 
Works, 157 New Jersey RR. Ave., ha N. Y¥., New VYork—(Borough of Manhat- 
awarded the contract for the erex tion of a tan)—The S. Hirsh Estate has had plans 
-story, 50 x 50-ft addition to its plant prepared by O. Lowinson, Arch., 366 5th 
Estimated cost, $5000. Noted Nov. 15 Ave., for a garage to be built on 181st 

N. J.. New Brunswick — The Simplex St near Amsterdam Ave. Estimated cost, 
Automobile Co., Jersey Ave., has awarded $20,000. 

a om te - a large addition to its N. Y., New York—(Borough of Manhat- 
aluminum founcry. tan)—The plant of the Washburn Wire Co., 

N. J., Red Bank— The Roberts Safety 528 East 118th St., was recently destroyed 
Water Tube Boiler Co., Oakland St., is hav- by fire with a loss of about $1,000,000. 
ing plans prepared by H. D. Best, Arch. 

52 Vanderbilt Ave., New York City, for a N. Y., New York—(Borough of Rich- 
l- and 2-story addition to its factory. mond)—The Staten Island Shipbuilding Co., 
. 1 Broadway, New York City, is in the mar- 

N. J., Trenton—The National Auto Top ket for equipment for its machine shop at 

Co., Philadelphia, recently “quired a site Port Richmond. 

T rT ‘eto e ere I pls 

p fie ry Ave., here, and pla to build N. Y., Plattsburg—The Plattsburg Alloys 
Corp., has increased its capital stock from 

N. Y¥., Buffalo—The American Car and $6000 to $125,000, and plans to build an 
Foundry Co 370 Babcock St., i having addition to its plant 
jlans preparec yr é tion plant. Notec 
son * ared for @ muniti plant oted _N. Y¥., Syracuse—The Dyneto Electric 

; Corp., 308 West Jefferson St.. manufacturer 

N. Y¥., Buffalo—The Atlas Steel Castings of electric apparatus, has acquired a 4- 
Co., 1963 Elmwood Ave manufacturer of story building on Park St. for an addition 
acid open hearth castings, is buil ii n & 10 x to its works 
a : ag MO etna A eat _— wood Ave, _ Penn., Eddystone—The Baldwin Locomo- 
un he ae as oO April « tive Works, 500 North Broad St., Phila- 

N. Y¥.. Buffalo—Th¢ tuffalo Forge Co., delphia, has awarded the contract for a 
i990 Broadway is building an addition to 1-story erecting shop at its .ocal plant, Es- 
its plant. Estimated cost, $250,000 timated cost, $500,000 

N. Y., Buffalo—The Buffalo Meter Co., Penn., Elizabeth—The Swab Wagon Co., 
°917 Main St.. is in the market for a small Franklin St., plans to rebuild portion of its 
speed bench lathe without back gears, but foundry, recently destroyed by fire. 
with some method of automatical recip- . ” : ; 
rocating carriage or tool post back and Penn., Erie—The Erie Forge Co., 15th and 
forth for a distance of about 2 in. parallel Cascade St., has awarded the contract for 
with the line between the lathe centers. G. plant to_ be built just outside of the city 
B. Bassett, Pres limits Estimated cost, $2,000,000. Noted 

Nov. 8 

N. Y., Buffalo—The Fore Fiver Ship- at on . — - 
building Corporation, 97 Howard St Quin. Penn., Erie - The ¢ H. Williams Co., 
cy, Mass., a subsidiary of the Bethlehem manufacturer of clam shell buckets, is in 
Shipbuilding C orp., has had plans prepared ne market for & 20-mN. lathe with a short 
for a 1-story machine shop to be erected Ded, or in place of this a gap lathe, which 

, a . ay I é mn é é 26 r 2 l. 
on Vulcan St., Buffalo swing; a drill press which will handle up to 

N. Y., Buffalo—The Hornespeed Propel- 24-in. drill, a radial drill with a short arm 
ling Co., 302 Main St., recently incorporated is about what is required: also a Lucas 
with $1,000,000 capital stock, has had plans type of horizontal boring mill, with a 334-in, 
prepared for a factory for the manufacture bar or longer. J. J. Williams, Pur. Agt. 
of air planes, under the hornespeed patents, : 
marine propellers, ventilators and fans _ Penn., Hamburg—D. J. Driscoll of Read- 
J. A. Horne, Pres. Noted Oct. 25 ing, is having plans prepared for a steel 

foundry to be built in Hamburg 

N. Y¥., Hudson—The Gifford-Wood Co., 
manufacturer of ice and coal handling ma- Penn., Jeansville — The Jeansville Iron 
chinery. plans to build an addition to its Works is building an addition to its plant 
plant Estimated cost, $30,000 for the manufacture of shells. 

N. Y¥., New “Jork—-(vorough of Brook- Penn,, Johnstown — The Davis Brake 
lvn)—The L. Beer Estate, 149 Remsen St., Beam Co., manufacturer of the Davis solid 
has had plans prepared by W. Debus, Arch,, truss brake beams, plans to build an addi- 
86 Cedar St., New York City, for a 1-story tion to its plant 
, - re Yo S 2 of 
garage. Estimated cost, $30,000. Penn., Philadelphia — The Bernstein 

N. Y¥., New York—(Borough of Brook- Manufacturing Co., 3rd and Allegheny Ave., 
lvn)—A. King, 59 West St., Manhattan, manufacturer of iron and _ steel shapes, 
has had plans prepared by C. P. Cannella, metal beds, etc., has awarded the contract 
Arch., 1163 Herkimer St., for a l-story for a 2-story addition to its plant 
y re Veoti ate< ORS 30.000 
earag Mstimated cost, $¢ Penn., Philadelphia — The Dunbar Auto 

N. ¥., New York—( Borough of Brooklyn) Co., 37th and Filbert St., is having plans 

The Morse Dry Dock and Repair Co., 17 prepared by W. W. Sharpley, Arch., for a 
Battery Pl., has awarded the ay 4g 8 = 4-story addition to its auto body factory. 
a i-story compressor building to be built 
at the foot a 57th St. Estimated cost, Penn., Philadelphia — Haines, Jones & 
$5000 Cadbury, Ridge Ave. manufacturer of 

plumbers’ supplies, steam fittings, etc., will 

N. ¥., New York—(Boroug zh of Brook- soon award the contract for several addi- 
lyn)—The Williams Cabble Excelsior Wire ions to its plant on 12th and Spring Gar- 
Manufacturing Co., 83 Ainslie St has had en St. 
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November 1917 


Penn., Philadelphia—J. P. Holt, Main St., 
manufacturer of cotton and woolen yarn 
has awarded the contract for the erection of 


a 2-story, 80x100-ft. mill in Manayunk. 
Penn., Philadelphia—J. McCaffrey, 1624 
South 18th St., plans to improve his foun- 


dry at Washington Ave. Estimated 


cost, $ 





Penn., Philadelphia — The Pennsylvania 
R.R. is in the market for tools for shipment 
to France for railroad work now unde 
way there for the United States Government 

C. Shand, Broad St. Station, Ch. Engr. 


Penn., Philadelphia—The Philadelphia & 
Reading R.R. has had plans prepared for a 
new 1- and 2-story machine shop and en- 
gine shop at its works on Tulip St a 
Wagener, Ch. Engr Noted June 14 


Penn., Philadelphia — The Tacony Ord- 
nance Co., a subsidiary of the Tacony Steel 
Co., Milnor and Bleigh St., is in the market 
for the following crane requirements: Four 
100-ton and two 50-ton trolleys, four 15(- 
ton and two 50-ton trolleys, two 70-ton and 
two 35-ton trolleys, two 50-ton and two 
25-ton trolleys, eight 20-ton and two 1(-ton 
trolleys; all to be same span, 74 ft. 8 in 

Penn., Philadelphia The White Motor 
Car Co., has awarded the contract for a 
1 and 2-story auto service building to be 
erected on 20th and Erie Ave. Estimated 
cost, $300,000. Noted Oct. 11. 
Pittsburgh—The Hunter Saw and 
57th and Butler Sts., plans to 
brick factory 


Penn., 
Machine Co., 
build a 1-story, 

Penn., Quarryville - A. Graff plans to 
build a garage and automobile repair shop 

Penn., Wilkes-Barre—The Adder Machine 
Co., Walnut and Hoyt St., manufacturer of 
adding machines, plans to build a 1-story, 
brick addition to its plant. 


SOUTHERN STATES 


plans to 
Market 


La., Shreveport—Wray Dickson 


build a garage and salesroom on 
St. Estimated cost, $44,980 

Tenn., Alamo—The Powells Non-Elevat- 
ing Harvester Co., recently incorporated 
with a capital stock of $100,000, plans to 
build a plant for the manufacture of farm 
implements » H. Powell, Jr.. H. E. Hard- 


ison and J. H. Agnew, Incorporators 
Tenn., Nashville—L. P. Carnes plans to 
build a brick garage Estimated cost, $20,- 
ouv 
Va., Keysville—H. A. Tuggle plans to 


build a new machine shop 


MIDDLE WEST 
lil., Chicago — The Harrington & King 
Perforating Co., 612 North Union Ave., ts 
having plans prepared for a 1- and 2-story 


plant to be built on Taylor 
Estimated cost, $150,000. 


manufacturing 
and Campbell Ave 


Ill., Chicago—The Kenderdine Campbell 
Co., 3265-7 Fullerton Ave., will soon award 
the contract for a 2-story garage and show 
room. Estimated cost, $30,000 R G. 
Pierce, 10 South La Salle St., Arch 

Ill., East St. Louis—The Durbin Auto- 
matic Train Connector, Pontiac Bldg., St 
Louis, Mo., is receiving bids for a 1l1-story 
foundry. V.S. Durbin, Pres 


Ill., Harvey—The American Stove Works, 


c/o J. M. Clark, has awarded the contract 
for a 2-story addition to its plant Esti- 
mated cost, $10,000. 

Ml., Quincy—The Gardner Governor Co., 
South Front St., manufacturer of duplex 
pumping machinery, etc., is in the market 


for a horizontal cylinder boring machine 


of the Lucas type, bar from 4 in.-44 in. 
in diameter. J. W. Gardner, Pres 

Tll., Salem—The Chicago & Eastern Il- 
linois R.R., 66th and Union Ave., Chicago, 


is rebuilding its machine shop recently de- 
stroyed by fire. 


Ill., Salem—I. E. Pfeffer has awarded the 


contract for a 2-story garage. Estimated 
cost, $20,000. Noted Oct. 11. 

Ind., Gary — The International Airstip 
Co. recently purchased 15 acres of land 


here and has awarded the contract for the 
erection of an airship plant 


Ind., Hammond — The Keith Railway 
Equipment Co., 1353 Peoples Gas Bldg., 
Chicago, has acquired 35 acres of land here 
and plans to build a plant for the manu- 
facture and repair of tank cars. 


AMERICAN MACHINIST 


Ind., Indianapolis—The Ott Grinder Co 


is in the market for a 36-in. to 4 in. xX 
14 ft. planer in good condition 

Mich., Bay City—The Industrial Works, 
lith and Washington St., wrecking, loco 
motives and freight cranes, etc., is in the 
market for one 12-in slotting machine, 
vertical type with circular table; one heavy 
punching and coping machine with capacity 
for handling 24-in. eye beams and punching 
simultaneously two l1-in. holes through 13 
in. thick The machines that will fill re- 
quirements are the Hilles & Jones No. 5, 
Cleveland type 1, or Long & Alstatter styl 
B. J. Shearer, Adv. Mer 

Mich., Detroit—Dodge Bros., Jos. Campau 
and Hamtramck Ave., is having plans pre- 
pared for a munition factory Estimated 
cost, $1,500,000. Noted July 5 

Mich... Grand Rapids - The Wolverine 


Works. 620 Monroe the 


for new machinery 


Brass Ave., is in 


market 


Mich., Pontiace—Fire recently destroyed 





the plant of the Pontiac Pattern and Ma- 
chine Co Loss, $45,000 

Ohio, Brookville The Brookville Bridge 
Co. is in the market for a power punch, 
¥ in. x Z3 in. x 12 in, throat. 

Ohio, Cincinnati The J. H. MeGowan 
Co., 52 Central Ave., manufacturer of 
water-works pumping engines ete., is in 
the market for one 36-42-in. modern type 
belt-driven vertical boring mill with 2 swivel 
heads on the rail; also one 2-spindle hori 
zontal cylinder boring machine with ad- 
justable spindles, having a range of ad- 
justment from 7 in. to 17} in. centers. This 
tool is required for boring the cylinders 
from 5} in. in diameter to 14 in., both 
spindles being used on this work at the 
same time. Clearance required from top of 
table to center of spindle 15 in R B 


McGowan, Secy 


Ohio, Cincinnati—The Randle Machinery 
Co. plans to build an addition to its plant 
on Spring Grove Ave 

Ohio, Cleveland — The Blair Auto Co 
1717 Euclid Ave., ha awarded the con 
tract for an addition to it garage and 
salesroom Estimated cost, $40,000. Noted 
Nov l 

Ohio, Cleveland — The Carris-Franklin 
Co. has awarded the contract for the erec- 
tion of a 2-story, 75 x 150-ft. garage on 
Prospect Ave., S Estimated cost, $50,000. 


Ohio, Cleveland—The Warden & Less¢ 
Co., 2448 *rospect Ave manufacturer ol! 
plumbers’ supplies, has awarded the con- 
tract for the erection of a 49 x 1 d- 
dition to its plant Estimated cost, $10,000, 

Ohio, Cleveland—The Warner & Swasey 
Co., 5809 Carnegie Avt manufacturer oO 
machine tools, has awarded the contract for 


the erection of a 2-story, 71 x re- 
inforced concrete factory 

Ohio, Cleveland—The Wicklow Construc- 
tion Co., 700 Marshall Bidg., i having 
plans prepared for a 146 x 165-ft. garage te 





be built on St. Clair and Ontario St. E 
mated cost, $250,000 

Ohio, Dayton The Buckeye Iron 
Brass Works, 326 East 3rd St recently 
increased its capital stock from $75,000 to 
$200,000, and plans to extend and improve 
its plant. 

Ohio, Dayton Th vis Sewing Ma- 
chine Co., Davi Ave., is in th rket for 
40 machine t« neluding 5 milling and 
9 drilling machines, boring mills, 5 tur- 
ret lathes, 16 miscellaneous machines, in- 
cluding 2 plain grinding machines, double 
acting toggle press punch and shearing 
machine, bolt riveter, engine lathe and two 
25-ton bulldozers 

Ohio, Niles—The Engel Aircraft Co., re- 
cently incorporated, has awarded the con- 
tract for the erection of a factory here 
Estimated cost, $30,000 Noted Sept. 27 

Ohio, Youngstown The Youngstown 
Pressed Steel Co., recently organized with 
$1,000,000 capital stock, has taken over the 
fabricating department of the Youngstown 


Iron & Steel Co., Wilson Ave. and Sharon 
Steel Hoop Co The new company will 
erect a new plant here along more extended 


W. Galbreath, of the General Fire- 
Pres 


lines. W 
proofiing Co., is 


Delavan—W. H 
100-ft. machine 


The 


Wis., ans to 


build a 70 x 


Stewart pl 
shop 


Wis., Eau Claire- Phoenix Manufac- 


turing Co., manufacturer of high class ma- 
chine tools, is _in the market for a 60-in, 
boring mill cs Be olles, Pres 


80c 


Wis., Fond du Lac Tr} Rogge Manu 
facturing Co., re tiv organized by J. H 
Boggs 21 North Unio St ha eased 
a portion of the Haas Bldg., 2nd and Mac 
Sts.. and plans to equip same for the manu 
facture of sheet metal mop wringer 

Wis., Kenosha — The Arneson Found: 
Co South and Exchange St., manufacturer 
of brass and under con- 


iron castings, has 
< 


ideration the ff an addition to 


its plant 


erection 


Wis., Madison The Four Lake Ord 
nance Co recently incorporated by the 
officials of the Steinle Turret Machine Co 
is in the market for equipment to be used 
in the manufacture of i gu 

Wis., Madison—The Steinle Turret Ma- 
chine Co 1305 Waubesa St has awarded 
the contract for a _ 1-stor 150 x 500-ft 
gun hop Estimated cost, $1,000 0 
Noted Nov. 15 

Wis., Menasha—The Menasha Wire and 
Manufacturing Co. plat to build a new 
plant and install machinery and equip- 
ment Estimated cost $25,000 

Wis., Milwaukee—The J. Frederick Pal 
mer Manufacturing Co 60-64 3rd St re 
cently incorporated with $25,000 capital 
stock, plans to enlarge its plant for the 
manufacture of machine tools The incor- 





porators are J. F. Palmer, N. C. Woodin 
and H. P. Manger 

Wis., Milwaukee — The Record Needl 
and Manufacturing Co., 135 2nd St re- 
cently incorporated with a capital stock of 
$75,000, plans to equip its factory for the 
manufacture of talking machine, phono- 
graph and other needles G EF. Ruez, 
Pres 

Wis., Milwaukee—E. Taylor receiving 
bid for the erection of a 1-story 50 x 
120-ft. auto truck factory. A. J. Schutt 
i100 Camp Bldg Arch 

Wis., Superior The Superior Iron and 
Steel Work is building a new brick four 
dry on Grand Ave. and 3rd St Noted 
Sept 6 
Le i 

Wis., Watertown Otto Biefield & Co 
wil receive bid about December 1 for the 
erection of a foundry and machine op 
addition to its plant Estimated cost, $40 
000 Noted June 14 

WEST OF THE MISSISSIPPI 

Iowa, Burlington — The Murray Iron 
Worl Co. plar to build a tory teel 
and rein.-con. addition to its plant her 

Minn., Minneapolis—The (¢ I Masse 
Co 2429 Broadway) plar to build i 1 
story pipe factory Estimated cost, $15,000 

Minneapolis Tl Minneapo 


Minn., 


Ste nd Machinery Co Sth St. and Min- 


nehaha Parkway, has awarded the contract 
for the erection of a tory, 70 x 35l-ft 
machine hop and ware East Lake 


house or 


St Estimated cost, $76,270 


Minn., Minneapolis—The Twin City Sepa- 


rator Co., 2830 Colfax Ave., S., has award 
ed the contract for the erectior of Ss 
tor 18 x 112-ft metal clad factory 
Estimated cost $9000 

Mo., Kansas City M Ro 500 East 
Armour Blvd., has had plat prepared for 
a 2-story garage and machine shop, to be 
built on Broadway and Goodrich St. Esti- 
mated cost, $25,000 White & Dean, Arch., 
311 Bellefonte Ave receiving bids Noted 
Nov S 

Mo., St. Louis—The Cap Keystone Print 
ing Co., 1002 South Vandeventer Ave., has 
awarded the contract for a 1l-story printing 
shop Estimated cost $10,000 Noted 
Oct 5 

Mo., St. Louis—The St Lou Car Co 
534 Bittner Ave plans to erect a 1-story 
brick factory Estimated cost, $5000 

Neb., Omaha—The Nebraska Buick Auto 
Co 1912-16 Farnam St plar to build a 
+-stor’\ additior to it factor, L Huff, 
Mer 

Okla., Oklahoma H. BE. Bagby is receiv- 
ing bids for a 3-stor garage Estimated 
cost, $25,000 L. H. Bail Colcord Blidg., 
Arch 

Wvyo., Torrington J P. Nolan ha 
awarded the contract for a tory garage 
Estimated cost. $30,000 

WESTERN STATES 

Calif., Burlingame The Peninsula Rapid 
Transit Co. plans to build a concrete garage 
and repair shop Estimated cost, $35,000 

Calif., Oakland—The Skandia-Pacific Oil 
Engine Co. plans to install automatic tools 
and machinery in its new machine shop, 


recently completed 





Bidg ni leased 


80d 


Calif., Oakland—A 


ater front and pla! 
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1 
found: hipwa powe 
nops E 
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Arch 


Calif., 


rera 


Redwood City 
Corp., San Frar 
plant of the Christ 
re and plan to ¢ 
Calif., San 
ane Cory 


int Estimated co 


Francisco 
| x ] +) st 


Idaho, Pocatello 
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i 15-ton and the other 


Utah, Salt Lake City 
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t, $¢ ) Ta 


Wash., Seattle 
Hoge Bide 
Wash., Seattle Skinner & 
lilding Co 155 t vad 


iving ror 


plar prepares 


t I ho: 
timated cost, $1 
CANADA 
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Apponaug—The Narragansett 
venor Bldg *rovidence 3 
80 x 100 ft brick 

e here 


MIDDLE ATLANTIC STATES 


Baltimore 

Manufacturing 

ict for the 19-ft 
17 , ‘sti- 


Newark Judson 
Broadway \ or} ‘ity has 
prepare é of a 

50 x 90-ft and pipe 
Ave R SR000 


Newark Meyer & 
has had plans prep: 
i Market St 
icking plant 


» Perth Amboy 
‘o Ford 
for a 1 


in Perth 


Board 
board, plans to 
RO-ft reinforced-co1! 
plant n Beaver Rd 

~w York Central R.R. 
Pres 
The United States Lens 
bids the erection of 
or 6 x 180-ft. addition to its 
E. Wilson, Pre 
. Rochester—T he fausch & Lomb 
‘o., St. Paul St building a 1- 
lditic ) tuilding N« l on the 
t Esti ted t, $1 0, Noted 


Buffalo 


cturer of t 
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WEST 


East St. Louis 
prepared by 

Arch., 37 
2-story mill 


MIDDLE 
Ill., East St. Louis—The 


Chemical Co. i having plans 
Westinghouss Church & 
Wall St New Yo “ity, 


ind Ww ! 
Ill., Rockford 
Furniture ¢ 19 


+) ‘ ¢ far 
e col < ) i 


Kerr, 
lor a 
The 
Lith 
; tory 
factory Estimated cost, $3 
Mich., Battle Creek—The 
Co., OS South La Salle St., Chicago “ ] 
soon award the contract for a 5-story pack- 
ing house Estimated cost, $200,000 M. J 
Morehouse, 343 Dearborn St., Chi- 
cago Arch 
Mich., Muskegon—The Anderson Packing 
Co. is having plans prepared by H. C. Chris- 
Arch 7258 South Union St., Chi 
for a 2-story packing plant. Estimated 
cost, $150,000. Noted Apr. 17. 
Ohio, Akron—The Amazon Rubber Co., 
DE Market St. and Massillon Rd., is build- 
l-story factory. Estimated cost, 


irehouse 
tockford Peerless 
St., has awarded 
addition to its 
000 

Armour Grain 


South 


tensen, 


cago 


Wis., Glidden—The Northern Wood Prod- 
ts Co. is building an addition to its plant 

\. Thomas 

Wiks., 

turing Co 
a 3-story 


Ss. F 


res 


Manitowoc—The Tinsel Manufac- 
has awarded the contract 
factory Estimated cost, $30,000 

Pritz, Mer 

Wis., Milwaukee—A. F. Gallun & Sons 
Co., 1000 North Water St., manufacturer 
of leather, has had plans prepared for an 
addition to its plant Brust & Phillips, 
Arch., 506 Free Press Bldg., is receiving 
bids Noted Sept. 27 

Wis., Milwaukee The 
Co. is building a 1-story factory 

000 Noted Oct 18 


Kieckhefer Box 
Estimated 


$5 


WEST OF THE MISSISSIPPI 


Ark., Cargile—The Cargile 
plans to rebuild its plant recently de 
by fire Loss, $2500 

Colo., Rocky Ford—The American 
Sugar Co. has awarded the « tr: 
f a factory ; 


Cotton Gin Co 
stroved 


the erection o 


Tex., Jacobia—J 
1ild his cotton gir 
I 


oved by fire with a 


WESTERN STATES 


Ariz., Tempe Fire recent 
plant of the Southwe ter! 
$100.001 


Fire ently destroved the 
Hume Lum- 


Calif., Hume 
mi and drying 
ber Co Lo 5 
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Production 


“The sti iightest belt Iever saw,’ was the 
nent of several men when they saw the 
inch double Rhoads belt here pictured 
Michigan corporation that it serves are we 
pleased with it, and with their whole installa 
tion of large Rhoads belts They run with 
notable trueness and balance, and have show1 
little stretch. Another of these is a 38-inch 
3-ply which runs beautifully. Such belts do 
credit to your plant and help to make your work 


easy. 


When vou need Lace Leather, RHOADS 
TANNATE LACE can save you trouble. It 
lasts from two to five times as long as common 
rawhide, for it does not soon grow stiff and 
brittle. Our methods of tanning and finishing, 
keep it flexible and tough. It saves you stop 
It saves vou labor ol lacing . less pel 


vear because it lasts so long 


J. E. RHOADS & SONS 


PHILADELPHIA NEW YORK 
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MACHINE TOOLS 


HE term “‘machine tools” as applied to our various 

lines means more than just machinery. It stands 

for the highest possible development of each type 
of machine. It is backed by a manufacturing and engi- 
neering service of broad experience. Under the super- 
vision of experts our various lines are being constantly 
improved, insuring all the most advanced ideas in design 
and construction. 



















We are by far the largest manu- 
facturers of machine tools in the 
world, and are in a particularly) 


favorable position to furnish 
complete machinery equipment 
for a general m: chine shop, rail- 


road shop, shipyard or arsenal. 
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Mr. EDWARD S. BRADFORD 


| a ok us 
, HIS introduces to you Mr. Edward S. 
Bradford, of the Victor Saw Works, who 
was born in Providence, R. I., 1870. 
\fter leaving the Springfield High School h 


1 


started in to learn the machinery trade in 
Webster, \lass., with the Slater Woolen Co. 

\fter completing his apprenticeship he went 
to St. Louis and worked as a billing clerk for a 
paper jobbing house. He worked himself up 
from going out to collect bad debts, to city 
salesman with a top-notch record. When this 
St. Louis concern reorganized, because of it 


pms Of 


hnancial condition, a Holyoke paper mil 
brought him East to travel for them. 

He did this for two years, and then got into 
the small tool line, founding the Massachu- 


setts Saw Works. now the Victor Saw Works. 


He says: ‘“The thing I am most proud of is 
not being Chairman of the Executive Con 
mittee of the Springfield Boys’ Club, putting 
up a $60,000 Boys’ Club Building, not being 
President of the Associated Charities « 
Springfield, but it is the victor organization of 
lov al Al men developed 
| am most proud.’ 


by myself, of 


\lr. Bradford, in addition to being Treasurer 
and General Manager of the Victor Saw 
Works, is Chairman of Hamden County Red 
Cross Chapter, a trustee of the Springfield 
Hospital, a member of the Springfield Country 
Club, Colony Club, Nayasset Club, Winthrop 
Club, Century Club and Oxford Country Club. 
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HE building of high-speed electric motors like 
those used in the construction of internal grind- 
ing machines and small drilling ma- 
chines, involves some refinements and difficulties seldom 
found in ordinary work. This art cle is 
possible through the courtesy of the Wisconsin 
Co., of Racine, Wis., 
the “Du- 


sensitive 


made 


Elec- 


motor 


tric 
manufacturers of 














an adjustable support and is adjustable for different 
The bearing to be tested is slipped 
on the end of the arbor A, and the outside 


rotated against the contact point of the indicator. 


sized bearings. 
raceway 


The 


outside race is then held stationary, and the arbor A 
and inside race rotated. The bearing may then be 
given a third test by turning 

‘le, a ee, the arbor A and the entire 


bearing at the same time. In 











more” grinding machines re 
Fe aig 
and other motor-driven spe- §@ i Fig. 5, A shows the internal 
cialties. The grinding ma- ™ grinding spindle with bal 
chine shown in Fig. 1 was ‘ bearings and other parts as- 
. -* ¢ > . 
designed to meet very high- & Be sembled. B shows the arma 
. ¥ . ‘ hd 
speed requirements neces- q ture and shaft with bearings 
° . ) “* rn 
sitated by the use of small ; = and other parts in place. The 
grinding points and wheels, . we 6=sépiece A, Fig. 6, is the interna 
° ih re 
and will suggest a multitude §@ ke attachment mounted in _ its 
of uses to the tool- and die- @& ES housing ready to be attached 
maker. The spindle of the @ me to the body of the grinding 
secondary, or internal grind- yi i machine. B is the base which 
ing attachment, is claimed to @& m carries the holder for clamp 
: ae es 
attain a speed of 50,000 r.p.m. - ™ ing in the toolpost of a lathe. 
Such high speeds demand ex- & . The screw shown in this base 
tremely close work, and that = meshes with the threaded part 
all rotating parts must be in @ ee of the housing shown at A, 
perfect dynamic balance. The bes m Fig. 7, and is used to obtain 
grinding and buffing motor ™ fine adjustments, independ- 
shown in Fig. 2 is intended 5 ently of the carriage. B is the 
for dentists, jewelers and Mi = upper housing for the motor 
toclroom work. The sensitive s ™ as seen from the under side, 
drilling machine, in Fig. 3, @& and shows the seats for the 
has a wide range of uses and = ball races. C shows a field 
. . . ~~ 
will handle the drilling of a nagnet with windings in place 
small holes successfully. All & f= 6 ready to be assembled in the 
. e 
of these high-speed motors = housings. All shafts and 
are mounted on SKF ball ™ spindles in these grinding ma- 
bearings. To test these bear- chines are ground to close 
ings for concentricity, the pqs: «puMORE” SENSITIVE DRILLING MACHINE limits, and on account of 
shown in Fig. 4 their small size it is not 


test gage 
was made, and by its use a variation of 0.00025 in. is 
readily detected. The base and bearing supports are 
of cast iron. The arbor A is of hardened steel, ground 
and lapped to fit the bushings B. These bushings are 
adjustable and may be tightened to insure a wringing 
fit with the arbor. The dial indicator is mounted on 


deemed advisable to groove or undercut a wheel clear 


ance at the shoulders. These shoulders must also be 
dead square with the axis of the shaft because they 
act as stops for the ball bearings. In Fig. 8 is illus- 


trated a set of attachments for squaring the shoulder 


and removing the rounded corner left by the grinding 








926 AMERICAN 
wheel. The roller back rest A supports the shaft. At 
BBB are toolholders for holding small high-speed tool 
bits—suitable screws being provided for tool adjust- 
ment. It will be that these tool blocks 
mounted on a base C, so that after once setting them 
to gage, the entire fixture be removed from the 
lathe without disturbing the tool adjustment. 

In applying ball bearings to motors of this type it is 
essential to have the bearing seats in both halves of the 


noticed are 


may 


housings accurately spaced and in alignment with each 
other, otherwise when the two halves of the housings 
are fastened together the resultant twist would cause 
the bearings to bind. To insure alignment of the 
bearing seats, the two halves of the housing are clamped 
together and the seats milled at the same time. The 
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justed by loosening the lock nuts DD and turning the 
plugs CC to increase or decrease the diameter of the 
cutters. The action of this cam adjustment is positive 
and all the cutter blades will be found in correct cutting 
position without regrinding. The writer understands 
that patents have been applied for on this form of ad- 
justable bladed cutter and reamer. 

Some fine dies are used in making interchangeable 
armature and field laminations. A set of progressive 
dies for armature laminations are shown in Fig. 11. 
The core punch A is made from a single piece of “Blue 
Chip” steel, and the ends are supported and bound by 
the steel ring B. The die C is also made of “Blue Chip.” 
The stripper D is removed to show the die more clearly. 
Carbon steel dies were tried on this work, but owing to 





























Fig.6 GrinderBase &brinding Spindle Housed 





ay FM - IF O?7,; es A ks 0/4 Mr, 
fig./ Motor Housings and Field Magnets 

















fixture and cutter for handling this operation are shown 
in Fig. 9. The lower half of the housing is dropped 
into the fixture; the special cutter A is placed in posi- 
tion between the lathe centers and the upper half of the 
housing shown at B is placed in the hinged lid C. The 
two halves are then closed on the cutter by the screw 
D, The cutter shaft acts as a stop against the oil flanges 
on the inside of the housings and controls the depth 
of cut. 

The cutter used in this operation is shown in Fig. 10. 
The shaft A and the cutter bodies BB are of one piece 
of steel, bored and threaded at each end. The centered 
plugs CC are threaded on their inner ends, and screw 
into the internally threaded ends of the shaft. They 
are also fitted with lock nuts DD. The slotted blocks 
for the cutter blades, one of which is shown at E, are 
milled clear through and into the bored portion of the 
shaft. Previous to milling out these slots, holes are 
located and drilled to take the steel balls seen at F. 
Cams equal in number to the number of blades in the 
cutters are milled in the plugs CC as shown at G. These 
cams receive the steel balls on top of which the cutter 
blades rest. Screws supply suitable means for clamp- 
ing the cutter blades in After the cutter 
blades are once assembled and ground they may be ad- 


position. 


the fact that black iron is used for the punchings they 
would not stand up for than 10,000 or 15,000 
punchings without sharpening. With the solid “Blue 
Chip” dies shown, it is not unusual to secure from 40,- 
000 to 50,000 punchings with one sharpening of the dies. 
The dies for the field laminations are of practically the 
same construction as those for armatures and 
shown in Fig. 12. The commutators for these small 
motors are built up from mica and copper segments on 
a steel core with “Fibroid” insulation. After 
sembling they are passed under a swaging die and sub- 
jected to heavy pressure, which condenses all parts, and 
forces them into contact. 

For slotting the shoulders of the copper segments to 
receive the wires from the armature windings, the die 
shown at Fig. 13 is used. The trigger seen at A is 
used as a gage in locating the center of one segment, 
and at the same time holds the commutator in position 
on the punch. As the punch descends this trigger 
enters the slot B in the die. Ir this slot, but not 
clearly shown in the illustration, is a spring plunger 
with a roller at the end which engages the trigger A 
and forces it against the commutator segment and 
prevents the possibility of its slipping out of central 
When the commutator has passed clear 


more 


are 


as- 


position. 
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928 AMERICAN 
through the slitting dies this same roller engages the 
upper part of the trigger causing it to tip and release 
the work. The die here shown punches 24 
once, which is measurably faster than the work could 
be handled on a milling and indexing fixture. 

In assembling the armatures of these motors the jig 
shown in Fig. 14 is used in an ordinary arbor press. 
The lower part A is of steel and hollow to allow the 
armature shaft to pass through. The upper part B is 
of hardened steel and is fitted with 12 hardened and 
ground steel pins C which pass through the openings in 
the segments and them in position. A brass 
ring D acts as a pad and aids in stripping the work 
from the fixture. The “Fibroid” insulation is used at 
each the armature the 
sembled and pressed together until they are of gage 
The shaft is then inserted and pressed into 
place. A circular recess in the piece E clears the ends 
of the pins C, and a suitable opening permits the shaft 
to pass into EF and register against the shoulder F so 
that the pressure is not exerted against the extreme end 
of the shaft. Winding the armatures of these small 
motors calls for very rapid work and is handled by 
girls, as are also a large number of other light opera- 
tions that require skill and deft fingers. 


slots at 


locate 


end of and segments are as- 


length. 


THE WINDING MACHINE 


For this winding a special machine, shown in Fig. 15, 
has been developed and embodies a number of interest- 
ing features. A clutch at the end of the shaft A is of 
suitable form to take the armature and is provided with 
a key which enters one of the armature slots and lo- 
cates the piece for winding. The tail stock spindle car- 
ries a revolving head similar to the one on the head 
stock spindle, but with two wings BB which 
guide the wire into the slots. The wire is carried on a 
spool at the front of the bench and held with a piece 
of leather by the operator and guided into the work. 
The dial indicator D registers the number of turns of 
wire for each winding and may be set back to zero as 
desired. The machine is driven by the friction disk E 
which is operated by a foot lever. These winding ma- 
chines make about 3000 r.p.m. so it is very necessary 
that means be provided to prevent the tail spindle from 
slipping back and releasing the armature. This 
taken care of by the pin F is automatically 
brought into action as the operating lever is depressed 
and before the spindles start to rotate. 


brass 


which 


THE QUESTION OF BALANCE 


It is very important that the armatures of nigh-speed 
grinding machines be in perfect balance, and this does 
not static balance, 
insure perfect results along these lines the dynamic 


16 was designed and 


mean but dynamic balance, and to 
balance machine shown in Fig. 
built. To those familiar with machines of this type no 
description is necessary, but for those who have not 
used them a few words will not be amiss. 

The main shaft A is driven by the motor B which is 
equipped with a speed regulator and reverse mechanism 
C. The uprights DD slide on two rods at the base of 
the machine and are adjustable for center distances 
so as to accommodate shafts of various lengths. At 
their upper ends these uprights carry two cups which 
contain soft rubber disks through which pass two rods, 





MACHINIST Vol. 47, No. 22 
on the upper ends of which are two hardened and ground 
steel rollers. The shaft of the armature being tested 
rests on these rollers, in much the same manner as in 
a common type of static balancing machine. In front 
of these rollers are two metal points with knurled heads 
FF. adjustable for height and distance from the arma- 
ture shaft, so that the points may be brought to bear 
on the shaft at points central with its axis. 

The armature is driven from the shaft A by an elastic 
rubber band. To the armature 
is placed in position and adjustments made. The motor 
is then started and those parts of the shaft opposite 
the points FF are given a thin coating of prussian 
blue. When the machine has reached its proper speed 
the points FF are brought forward until they touch the 
rotating shaft and scribe a line in the blue coating. 
The motor is now reversed and the operation repeated, 
and the relation of the two sets of lines scribed by the 
points indicate the exact location of the heavy point i: 
the armature. A sensitive drill H situated back of the 
testing machine makes it easy for the workman to drill 
out a little from the armatures where required. 

In building this machine considerable trouble was ex- 
perienced in getting the machine to work correctly ow 
ing to the fact that the armature of the motor B was 
not in perfect dynamic balance, and in order to over- 
come this trouble it was necessary to remove the arma- 
ture and balance it on the machine which was driven b) 
a motor through a rubber band drive to the shaft A 


operate machine an 


Amount ot Metal a U. S. Soldier 
Carries 

A table showing that more than 18 pounds of metal 
enters into the composition of articles required for the 
equipment of each infantryman has been prepared by 
the Ordnance Bureau of the War Department. The 
metal equipment carried by each infantry soldier weighs 
294.65 oz., and an additional weight of 114.7 oz. is added 
by equipment of cotton, wool, leather and wood. The 
Ordnance Bureau, therefore, supplies each soldier with 
approximately 25 Ib. of equipment, this being exclusive 
of that supplied by the quartermaster corps. 

A memorandum on materials entering into the compo- 
sition of the articles of equipment of an infantryman 
furnished by the Ordnance Department is as follows: 


Rifle 107 oz. iron and steel and 29 oz 
Shove 25 oz. iron and stee : 
Shovel carriers » OZ. « 


An explanatory note says the metal used 
is a lead and tin composition inclosed in 
cupro-nickel. 


in the bullet 
a jacket of 
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Manufacturing Hardware For Reéntorced 
Ammunition Boxes 


By F. E. MERRIAM 





The wooden packing cases for some of the am- 
munition used by the Allied nations require the 
use of a number of pieces of special hardware 
that cannot be purchased on the open market and 
must, therefore, be made up by the box maker. 
This hardware is particularly difficult to 
manufacture, consequently the methods about to 
he described are of for other reasons, 
and derive their importance from the fact that 
circumstances required the use of very unsuitable 


not 


interest 


machinery under very unfavorable conditions. 





HE orders we received for ammunition boxes 
and the accompanying hardware were never very 
large at any time and, as a rule, could not be 

foreseen, consequently at no time did the purchase of 
suitable machinery seem justified. The regular shop 
equipment included a number of machines which, with 
the addition of fixtures and attachments, could be used 
for the work in hand. This machinery, in addition to 
being of improper size, type, etc., could not be moved 
together but remained scattered throughout the shops 
where it was required for other and more important 
purposes. Thus, the conditions under which the hard- 
ware was manufactured were unfavorable in every way 
and conducive to high costs and poor production. 

Fig. 1 illustrates the general appearance of the pack- 
ing boxes and indicates the general appearance of the 
hardware used. It will be noted from A that the handle 
consists of three parts, the wire grip, the wire loop 
and the strap for attaching the handle to the box. 
Beginning with the wire grip there are three essential 
operations; cutting blank from rod, bending blank to 
shape for hand hold and curling ends for attachment 
of link. 

Fig. 2 is a diagram of the press attachment used for 
the first two operations, illustrating very well how un- 
suitable some of the machinery proved to be. For this 
operation a long stroke press should have been used, 
but none being available the attachment was devised. 
This attachment fastens to the front of the press, being 
operated by the balance arm, and since but little power 
is required it works very satisfactorily. The fixture 
is very simple and requires little explanation. As part 
A descends it comes in contact with the parts BB 
causing them to swing about the pivots CC forcing the 
blank to take the shape of the form E, also shown at 
F. The return stroke of the press withdraws BB al- 
lowing the removal of the finished piece and the in- 
sertion of the blank ready to repeat the operation. 
Following the bending operation the ends are curled to 
receive the link G, and lastly closed ov2r the link as 
shown at H. 

Figs. 3 and 4 illustrate the method of curling the 
ends, which are completed in two operations. As can 
be seen in Fig. 3 the handle is placed flat on the die, 


the ends against the stop, while a spring clamp hold 
it in place during the operation. As the punch descends 
it forces the handle into the grooves in the die thus 
giving the required shape, the bending being made, of 
course, far encugh from the ends to leave enough mate 
rial to complete the loop. Following this operation the 
link is placed in position and the loop closed by the 
tools shown in Fig. 4. 
MAKING THE LINK 

The making of the link, or 
essentially three operations; cutting off blank, bending 
ends and curling to complete loop. These operations 
are shown in Fig. 5. The rod is sheared to the proper 
length by a simple operation that requires no explana- 
tion. Following sh:ariny, the blank passes to a double 
punch and die, F.g. 6, where the ends are bent to the 
form shown at B, Fig. 5, thence to the second part 
of the machine where it is again bent or curled as shown 
at C, thus joining the ends and completing the loop. 

The first bending operation leaves the link clinging 
to the punch or die, and to make certain its removal 
and transfer to the next operation with safety to the 
operator, the knockout and transfer devices shown at 
A and B, Fig. 6, are utilized. The knockout is vers 
simple and can be readily understood from the diagram 
The transfer device, however, requires some explana 
tion. During the forming of the blank the two wedge 
shaped pieces D act on the tapered portion G of the 
transfer device B, moving it toward the punch until 
the notches E, Fig. 7, grip the link. The return stroke 
of the press causes the device to move in the opposite 
direction sufficiently to bring the link into position for 
the final operation which is performed by the punch F, 
Fig. 6. The action of the punch F is similar to that 
of punch C and simply bends the link in the center, 
joining the two ends and completing the loop. 


wire loop, consists of 


MAKING THE HANDLE STRAP 


The strap which fastens the handle to the box is next 
in order and its manufacture consists of five operations: 
Punching screw holes, blanking, preliminary curling to 
receive link, final curling and bending angle at end. 
The stock from which these straps are made is 2 x ,, in 
steel. The first press performs three operations in the 
order given above. At commencement of this series 
of operations the strip of steel is pushed under the 
stripper in Fig. 8 to a point where the end will just 
be sheared, and punching and shearing then takes 
place. The end cf the strip is then brought up against 
the stop just beyond the curling die and the operations 
take place in the order already indicated. After the 
curling operation the strap is left in the shape at A, 
ready for closing over the loop. The shape and position 
of the curling dies are shown at B. Immediatels 
following this operation the curling is completed, join- 
ing the loop and strap, and the end of the strap is then 
bent to a right angle for fastening to the bottom of 
the box. Fig. 9 shows the fixture for the final bending 
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operation which connects the strap, loop and handle. no explanation, being performed at the same time as 
Fig. 10 shows the tools for bending the angle on the as the final curling. 

end of the strap, these being placed in the same press The small angle D, Fig. 1, serves to fasten the side 
with those for forming the strap. The fixture in Fig. of the box securely to the bottom and is made in 
9 is used as follows: The long end of the strap is four operations: Punching for screw holes, shearing, 


placed upright in the slot L and when the punch M_ countersinking and bending. The punching, shearing 
descends it causes the curved end to bend until it lies and bending operations are similar to those already 
close to the body of the strap, thus forming the loop shown for the handle strap and the countersinking is 
for inclosing the link. During this operation the loop performed in an ordinary drilling machine. Fig. 11 
is held in place by the handle which is laid back over shows the arrangement of the tools in the press for these 
N. Bending for the angle is so simple as to require operations. They are very simple and self-explanatory 




















FIG. 4 











~. 
m 
m 
t 
i] 














KS 











wy VM ddd 
ge eae A ee 
: Ne . am) © 2) LLL 








naut 


















































L 
- | 
‘ | 
FIG. 9 
FIG. 11 FIG. te 
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The latching device for the cover consists of the latch 
on the cover, B, Fig. 1, and a formed hook attached to 
the side and fastened to the bottom of the box. The 
construction of the latch requires only very simple oper- 
ations of punching and shearing for the spring plate, 
while the portion which engages the hook is forged. 
The manufacture of the spring plate and latch do not 
call for any attachments of particular interest and 
therefore no sketches are given. 

The hook used in connection with the latching devices 
is the heaviest work on any of this hardware and there 
are four operations: Punching, blanking, countersinking 
and bending to form the angle. The finished hook is 
shown at C, Fig. 1. The punching, blanking and bend- 
ing operations are of course all performed in one oper- 
ation in a press and the countersinking in a simple 
drilling machine. Fig. 12 shows the arrangement of the 
tools, including the die for the angle, which is formed 
at the same time. 

It has already been mentioned that the machinery 
was not at all suitable for the manufacture of this 
hardware and in no instance is this better illustrated 
than in the case of the press used for forming the 
wire handle. In this case the press furnished but little 
more than a means for communicating the necessary 
motion. The press used was very large and necessarily 
heavy, awkward and slow; all of which are exactly the 
opposite characteristics of those most desirable. In a 
varying degree the other presses used were unsuited. 
but in these cases the unsuitability was less pronounced. 
To offset these characteristics as much as possible the 
number of operations were multiplied, and in one 
instance they amounted to five. The machinery could 
not be brought together, which greatly increased the 
expense of handling, for in some instances the machines 
were in buildings at considerable distances apart. 


Regulations for Handling Explosives 


Any person in the United States found with explo- 
sives in his possession after Nov. 15, and who does not 
have a license issued by the Federal Government show- 
ing the purpose for what the explosives are to be used, 
is liable to be arrested at once, and fined up to $5000 
or sent to prison for one year or both. 

This is the principal clause in a war measure passed 
by the last Congress which is now being put into effect 
by the Bureau of Mines, Department of the Interior, 
which Bureau has been charged with its enforcement. 
Francis S. Peabody, of Chicago, a well-known coal 
operator familiar with the use of explosives, large 
amounts of which are used in the coal mining industry, 
has been appointed by Secreary of the Interior Lane to 
act as assistant to the Director of the Bureau of Mines, 
Van H. Manning, in the enforcement of the law. Under 
the law, the Director of the Bureau is empowered to 
utilize the services of all United States officers and all 
police officers of the states, including the city police 
forces, county sheriffs, deputies, constables, and all 
officers in any way charged with police duties. The 
police of the cities have already been organized for this 
work, headed by a committee of chiefs of police in the 
big cities, of which Major R. W. Pullman, superintend- 
ent of police of Washington, D. C., is chairman. The 
police are not only to look after the enforcement of the 
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law, but are also to make thorough investigations of all 
dynamite outrages and fires and make reports. 

Persons apprehended in plots to blow up factories and 
bridges will be turned over to the authorities for prose 
cution under Federal or State laws. Most states have 
specially severe punishments for these crimes. New 
York has an extreme penalty of twenty-five years im- 
prisonment for the placing of dynamite with intent to 
blow up property. The penalty provided in this Federal 
measure is to cover the illegal possession of explosives 

The law provides that everyone who handles explo 
sives must have a license. The manufacturer, the im- 
porter and the exporter must have licenses issued by) 
the Bureau of Mines in Washington. The seller of ex 
plosives and the purchaser of explosives must also have 
licenses, these to be issued generally by county clerks, 
or other local officers who are authorized to administer 
oaths. There will be at least one licensing officer in 
each county, and more agents will be designated if the 
county is sufficiently large to warrant it. If a state 
has laws providing for a system of licensing persons 
manufacturing, storing, selling or using explosives, the 
state officials authorized to issue such state licenses shall 
be designated as Federal licensing agents: also city offi- 
cials qualified to issue city explosives licenses will be 
given authority to issue Federal licenses. A Federal 
license will not relieve any person from securing licenses 
required under state laws and local ordinances. 

In each state there will be appointed a state explo- 
sives inspector, who will represent the Bureau of Mines 
in the administration of the law within the state. 

Only citizens of the United States, or of countries 
friendly to the United States, may obtain licenses. 

Contractors, mining companies, quarrymen and others 
using large quantities of explosives, which are handled 
by employees, may issue explosives to their employees 
only through those employees holding a license, called 
a foreman’s license. 

The purchaser of dynamite, in obtaining a license, 
must state definitely what the explosive is to be used 
for and will be held accountable for its use as stated and 
the return of any explosives that may be left. 

With the strict enforcement of this law, the Federal 
authorities hope to prevent explosives falling into the 
hands of evilly-disposed persons and to put a stop to all 
further dynamite plots. 


New York Firm Wins Washington 
Navy Yard Contract 


The competition for the contract for the construction 
of the big machine shop at the Washington Navy Yard 
was settled by Rear Admiral Harris, Chief of the Bu- 
reau of Yards and Docks, Navy Department, in favor of 
the Industrial Engineering Co., of New York City. The 
bid of that company for the work of $936,655 was the 
lowest one received. 

This building is designed for the manufacture of 
gun mounts, torpedoes and other ordnance supplies for 
use in the war with Germany. The work is to be done 
as rapidly as possible, and it is expected the building 
will be completed in about six months. The making of 
this contract marks the practical beginning of the com- 
prehensive plans for the expansion of the ordnance-mak- 
ing facilities of the local gun factory. 
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Machining a Tool-Feed Bracket 


By J. P. BROPHY 


neral Manager Cl d Automatic Machine Co 





This article is interesting in that it illustrates 
the method of handling a machine part in one of 


' ; , ’ | 
the large machine building plants. | 





EFORE describing how we manufacture the tool- 
feed bracket, which is shown in Fig. 1, we wish 
to say it is one of the most particular parts of 
the Cleveland Automatic, and when all the operations 
are complete these feed brackets are interchangeable. 
Fig. 2 shows this feed bracket A held securely in a 
fixture B, which is in turn attached in a very rigid man 
ner to the faceplate C of a heavy turret lathe. In this 
operation two holes are finished simultaneously by a bar 
held in the turret, the cutters being mounted tandem. . 
The boring bar is held as shown, and passes through the —! 
steadyrest )), which is mounted on the lathe carriage, 
while the extreme end of the bar is supported by a tig. 3 shows the second operation, which is milling 
bushing in the spindle. The holes to be finished are at the cap seat A, with a set of gang cutters B, which fin- 
each end. The boring and reaming bars are supported ish the faces and tongues at one cut. In this operation 
close to the faces of casting, and there is no possible the work is supported from the holes finished as shown 


chance for deflection or loss of alignment. in Fig. 2. The fixture used in this operation is mounted 

















FIG. 1 TOOL-FEED BRACKET 























FIG, 2. BORING OUT FIG. 3. MILLING CAP SEAT 

















FIG. 5 M:!LLING THE BOSSES 


FIG. 4 BORING OUT CAP BEARING 
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on the table of the horizontal boring mill illustrated 
In Fig. 4, B is a gage to fit the tongues milled for 
the cap. The bar is placed in position, and the half 
round in this gage fits the bar and also the tongue 
for the cap A. The locating screws in the fixture are 
then brought forward touching the outside of the cast- 
ing, and the bracket is locked in position and the hole 
bored. We now have the’ two main holes bored, and all 
the drilling is gaged from these holes. 

Fig. 5 shows the operation of milling the bosses at 


the base. The cutter is fed vertically at A and B, and 








FIG. 6 


MILLING THE SIDE BOSSES 

the table is moved to finish the surfaces C and D, being 
located for this operation from holes finished as de- 
scribed in Fig. 2. 

Fig. 6 shows the next operation, milling the bosses on 
one side on a heavy plain milling machine. The work 
is held as previously shown in Fig. 3, except that it is 
supported at A, Fig. 6, which brings all parts into regis- 
ter. Fig. 7 is the set-up for milling the opposite side 

We start for distances from the center of A, Fig. 1, 
and by working from this point, all the holes and sur- 
faces in various directions come close to the center of 
the milled surfaces. In the milling operations there are 
23 different surfaces that are the correct distances from 
the center hole, and when this bracket is and 
milled it is placed in the box jig, and all the drilling and 
reaming of the 22 holes completed in one operation 
We seldom have the slightest difficulty when assembling, 
because all the surfaces and holes are exact to gage 


bored 


Computing the War Excess 
Profits Tax 
By H. M. Norris 


The Cincinnati-Bickford Tool Co 

Under the new excess profits tax law, a $1,000,000 
corporation that makes, let us say, 37 per cent. in excess 
profits will have to pay the Government $120,000. To 
arrive at this figure by the method which first suggests 
itself entails the following tabulation: 


On the amount under 15 per cent... 015 x 0.20 = 0 0300 
Upon the next 5 p>r cent... 005 x 0.25 0 0125 
Upon the next 5 p>r cent 005 « 0.35 0 0175 
Upon the next 8 por cent 008 xk 0 45 0 0360 
Upon the next 4 per cent 0 04 x 0.60 0 0240 


37 per cent 0 1200 


Twelve per cent. of $1,000,000 is $120,000. While 
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this is the way in which the Government may require 
the figures to be submitted, the percentage of tax is 


through the application 
which P 
per cent. of capital and FE that of excess profits 


obtainable much more quickly 


of the following formulas, in represents the 


7.8 ) er cent | l 
I ! oft 20 per t | » 250] 3 
4... 9 ) ' , 7 , 
} T Ot > I t | > i] ) ~ 14 
2 d / 7 
From 25t 4 per r | o 450) { 1666666 
M than 33 per 


It will be 
subtraction 


tf) ot} i | 

entail but 
The 
volved in determining the per cent. of capital due under 


seen that these formulas one 


and one multiplication figuring in 

















FIG. 7. MILLING BOSSES ON OPPOSITE SIDE 
the example cited amounts to but: 0.37 0.17 
0.20 and 0.20 0.6 0.120. 

The income tax can be figured with equal facility 
For an income between $40,000 and $60,000 the tax. 
in dollars, would be equal to 0.16(/ 17,625), in which 
J represents income less the $2000 exemption for a 


married man 


Spine Milling in the Screw Machine 


By G. H. GooDON 

After reading the article on page 207, by Elam Whit 
ney, it would be interesting to know what objections 
Mr. Whitney had to putting the cutoff tool on the cross 
slide milling attachment? Looking at the illustration, 
it is obvious to anvone conversant with automatic screw- 
machine practice that this is the proper place for the 
tool in this instance. 

Using the method as described, it is 
press the component back into the collet in order to cut 


necessary to 


it off, thus causing a loss of time and excessive wear on 
the feeding finger and the feeding mechanism of the ma- 
chine. Now if the milling attachment on the back slide 
was constructed to carry the cutoff tool, this would be 
avoided for it is obvious that the milling cutter must 
clear the component when the cross slide is being ad- 
vanced into position. Therefore, all that 
after the cross drill is clear is to start up the spindle and 
advance the back slide carrving the cutoff tool held in 
the combination cutoff toolpost and milling attachment 


is required 


until the component is cut off. 

There will be a sligltit saving of time on each piece, 
and more accurate work will result, but what is more 
important, it will eliminate the excessive wear on the 


machine 
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Appointing Agents for Belgium 


By R. A. MONTE 


The arguments advanced by Messrs. Knowlton and 
Woods, on pages 140 and 256 respectively, each sus- 
taining the opposite end in the “native son” against 
the “American” question, recalled to my mind some 
purely personal reminiscences rather confirming Mr. 
Woods’ point of view. 

As Mr. Woods presents a very strong, substantial 
case, I wish to relate for the benefit of those con- 
cerned a story of how it can be very troublesome at 
times to be an American. Born in this country—out 
West—of Belgian parents who stayed just long enough 
on this side of the big pond to let me acquire a 
thorough grasp of slang and broad Western brogue, 
I went to England. I can still vividly recall the first 
days at school there, when the whole class kept roaring 
whenever I opened my mouth for a choice bit of Yankee 
precociousness. The attention I received bordered on 
idolatry, and the superiority of anything American 
seemed never to be questioned. Proud, I surely was of 
my American birthright. 


EARLY EXPERIENCE 


As the years went by, I divided my time between 
England, the United States and Belgium, until in 1905, at 
the Liege Exhibition, an English concern sent me there 
as its sole representative, although I had never before 
done any representing nor shown any marked selling 
ability. At the time, I took it that my knowledge of 
French obtained for me that unsolicited appointment; 
later, I knew better—I do not even think that my 
employer ever knew or admitted to his innermost self 
why I was his unconscious selection. The machinery 
exhibited was complicated and a copy of a high-grade 
American original, so to complete the picture an Amer- 
ican looking gentleman would necessarily have to give 
it atmosphere. 

As the saying goes, I could not sell gold pieces, was 
short and abrupt of manners, a very long way from 
talkative, and my poor customers had really to pump 
me to find out anything about our machine. Neverthe- 
less, I made a good show; the machine sold on its 
merits, and almost all I had to do was to look happy 
and write orders. 


THE RESULT 


But this is only part of the story. The amusing 
end of it was that, after about two weeks’ sojourn 
in my booth, several local men became interested in 
my work. The outcome was that I had about a dozen 
good offers to take lucrative positions with some of the 
minor local machine-tool builders. The climax was a 
machine-tool builder of Brussels, who got me to visit 
his shop, family and other accompaniments in a little 
side street in the suburbs. He had arranged for my 
pension (boarding house) and expected me to take a 
permanent position immediately. 

On a Sunday morning he showed me over his works, 
opened his books and proved to me that he, his young 
son, daughter and wife as office force had managed 
to make 20,000 francs the past year. Of course, in 
the coming year they would do at least as well, and 
the expense of taking in my services would have to 
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result in an adequate increase of earning power, other- 
wise. Upon my rejoinder that I could not 
see how I could increase his earnings one red cent, 
he blandly told me that the big English and German 
machine-too!] importers were using a number of so-called 
American travelers and other American employees, and 
that many Germans returned from the States passing 
themselves as genuine Americans. Thus the acquisition 
of a really unquestionable American seemed to him a 
judicious investment to reach a certain class of cus- 
tomers. 

Now during that one Sunday morning that I spent 
at his place, I noticed quite a number of people potter- 
ing about the machines for sale, and my host always 
talked to them in Walloon, Flemish or Dutch. These peo- 
ple were small shop owners, but very small shop owners 
indeed, mostly consisting of only father and son who 
had acquired a lathe or other machine of rather non- 
descript design. These men were in fact only work 
men, working at their own domicile instead of in the 
factory, a system widely in use in Belgium. 
stance, I know of a case where the complicated castings 
for a motorcycle cylinder were entirely molded, cast 
finished in a little room in the backyard 
three-room ground-floor flat, man and wife and two 
children being the entire working force and making 

total weekly wage about as much as a healthy office 
boy in this country would scorn to accept. Neverthe- 
less, these people had machinery of a kind—a regular 
blower for the furnace, a regular molding machine 
and were contemplating the installation of some special 
grinding machines they had seen. The man got his 
pig iron and coke in a little dog-drawn vehicle and 
dispatched his products by the same means. 


For in 


and of a 


ANOTHER CLASS 


This is the class of people that requires the “native 
son” to gage their financial rating and inusual needs. 
However, there are a good many more shops of quite 
respectable size, where the foreign agent does not stand 
much of a chance of success. On the other hand, the 
“native son” will have a hard job when tackling the 
large-scale manufacturer. Before the war the leading 
executive was usually a German or one with strong 
German inclinations, or a man who had been in England 
or the United States or traveled extensively. Thus 
the poor “native son,” spending his youth in master- 
ing a couple of thief jargons, has not much standing 
with the big crowd, and there of course the American 
is preéminent as a model to be lived up to. 


Using the Metric System 
By A. F. THUN 


Secretary Textile Machine Works, Reading, Penn 
Commenting on the article, “Why Force Us To Speak 
a Foreign Language?” by J. P. Brophy, page 330, we 
wish to state that we are partial to the metric system, 
for the reason that we have been using it in some part 
of our work for the last 20 years. We cannot con- 
sistently oppose the efforts to introduce the metric 
system into this country. Our reason for this position 
is due to the fact that we had to adopt the European 
standards in order to be able to compete in the world’s 


markets for some of our specialties. 
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~. Machining Locomotive 
~~ ftston valves. - \_~ 


by Frank A. Stanley 

















before sawing through. The bull rings are turned to 

7 ; : 11.980 in. in diameter, or 0.02 in. under size. The 

Considerable of the valve and valve-cage work is ; 
method of locating the bull rings on the spiders by 


means of rectangular keys is shown by the detail sec 





an important item in railroad-shop practice when 
piston-valve locomotives are repaired. This 


article describes a number of valve and cage 





ope rations as performed in the Southern Pacific 


shops at Sparks, Nev. 





HE valve assembled and a set of parts for another 
complete valve are represented in Fig. 2. The line 
drawing, Fig. 4, shows construction details of 
both valve and cage. As indicated in Fig. 4, the valve 
proper consists of a cast-iron center 28 in. long by 
114 in. in diameter across the ends. The center, or 
body, is fitted to a pair of spiders bored out and keyed 
to the valve rod, the latter being turned to 2-in. diam- 
eter at the points where it passes through the hubs 
of the spiders. These spiders are clearly shown and 
they carry in each case a bull ring and a pair of pack- 
ing rings which, like the bull rings, are of cast iron. 
The packing rings are finished .\, in. larger and then 
cut—that is, they are turned to 12.'; in. in diameter 











FIG. 2 PISTON-VALVE PARTS ASSEMBLEI?) AND 


DISASSEMBLED 


tion in Fig. 4, and the method of holding the 
packing rings in each bull ring by a dowel pin is also 
represented by the sketch in the upper right-hand corner 
of the drawing. 

In the lower left corner of this illustration will be 
seen the end view and longitudinal section of the steam- 
chest liner, or valve cage, in which the piston valve 
travels. The dimensions of this cage are all given in 
the drawing, and the form and location of admission 





and exhaust ports are also shown clearly. 
Figs. 3 and 6 show lathe operations in the machining 
of the valve cage. The gray-iron casting is gripped 


FIG. 1. MILLING STEAM PARTS IN A VALVE CAGE for the boring operation in a four-jaw chuck, and a 
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heavy bar with inserted tool is used for boring the 
internal diameter. It is the custom to bore the cage 
a few thousandths over standard size and to turn the 
outside diameter large by a corresponding amount to 
allow for pressing tightly in the steam chest, the slight 
closing in of the walls of the cage, which are # in. 
thick, bringing the 
diameter to the standard size 
of 12 in., as indicated in Fig. 
4. In turning the cage, as in 


internal 


Fig. 6, the cage casting is 
placed on an arbor that re- 
ceives the work on _ two 
slightly conical disks, or 


flanges, which locate the cast- 
ing true by the bore, as shown 
Fig. 5. Here the arbor 
proper, which is 3!-in. 
bar, carries the cast body A 
which has the conical flange, 
disk, at B and second 
flange at C. The latter car- 
headless that 
the port open- 


by 
steel 


or 
ries a screw 
enters 
ings D and serves as a posi- 
tive driving medium the 
work. The carrier A is forced tight on the arbor and 
carries the driver F’, by which the whole arbor is rotated 
from the lathe faceplate or from one of the chuck jaws. 
The opposite cone disk G is a sliding fit on the arbor and 
is adjusted inwardly to snug position in the work by 


one of 


FIG. 3 


for 
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FIG. 4. CONSTRUCTION 


BORING 
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means of the nut on the threaded portion of the arbor. 
The cone bearing surfaces for receiving the cage to be 
turned are finished true on the arbor centers, and the 
work when properly secured by the means referred to 
turned concentric with the by which it 
located on the arbor. This arrangement works very well. 


is bore is 





VALVE CAGE FOR A PISTON VALVE 


THE 


The admission ports in the valve cage have to be 
machined along their edges to a definite dimension and 
te provide a clean, sharp, steam line. The exhaust ports 
do not require finishing in this manner. For the finish- 
ing of ports the cage is set up on the milling machine, 








DETAILS OF VALVE AND CAGF 
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and a small end mill is applied in the 
A separate set-up is, of course, 


as in Fig. 1, 
manner represented. 
required for each port. 
The ports are 14 in. wide by 2? in. long, allowing 
a 2-in. end mill to be used to advantage. The cage 
is set up on end and secured by a pair of straps and 





FIG. 6. 


bolts, and the ports are then milled to layout by the 
operation of the regular table feeds incorporated in the 
milling machines. 

While the walls of the cage are { in. thick, the 
numerous openings for the ports reduce the section 
around the circumference to a degree where care and 
judgment must be exercised in forcing the cage into 
the chest, in order to avoid the possibility of rupturing 
the narrow walls between the ports. The cage must 
be started into place squarely and drawn firmly home 

















pian | | > : | ‘ 
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LRBOR USED IN TURNING A VALVE CAGE 
without cramping it by unequally applied force at dif- 
ferent points around the outer end or edge of the 
casting. 

The apparatus for accomplishing this operation con- 
sists of a long, heavy, threaded rod or screw carrying 
at one end a plate to bear against the end of the cage 
casting, while the nut at the other end of the screw 
abuts against a plate resting across the end of the 
steam chest. Suitable means are applied for actuating 
the nut to draw the threaded rod back and to force 
the valve cage firmly into its position in the steam 


chest. 





TURNING OPERATION ON A PISTON-VALVE CAGE 
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Housing of Workmen 
By ENTROPY 

With war upon us, stability of labor becomes of in- 
creasing importance. Every man taken from the ranks 
of industry makes it of greater importance that those 
who are left shall do their 
work more efficiently. The 
longer he stays on the job the 
less time and money is lost 
fitting him into the new job. 
Much time has been spent in 
compiling statistics to show 
what all believed before, 
that married men living at 
home stay on a given 
much longer and cause much 
less trouble and worry than 


we 


job 


single men who have ano 
settled home. Of course, there 
are exceptions enough to 


prove the rule, but it is per- 
fectly natural that a man with 
strong home ties should think 
much before 
throwing up a job than a man 
who can truthfully say that 
it is an advantage for him to see all of the world that 
he can before he settles down. 

In order for a shop to attract married men it is 
first of all essential to have a place for them to live 
when they We have been invading the farms 
and have induced great numbers of able workers to try 
city life, but these men are used to commodious, if not 
very handsome, quarters: and they revolt at bringing 
their wives and children into factory villages, where 
the characteristic tenement houses are all that is to 
be had, or into rows of cottages all made alike, whether 
by the shop carpenter or poured in concrete in stand- 


more seriously 


come. 


ard forms. 

No man in any walk of life likes to live in a house 
that is not distinguishable from those each side except 
by a number on the door. The chances for awkward 
situations may delight a moving-picture scenario writer, 
but not a workman. 

It seems to be generally accepted that a man can 
afford to pay one week’s wages each month for rent and 
still heat his house or tenement; $20 a week seems to 
be a fair average to assume for such men as are under 
consideration. That means that he can afford to pay 
$240 each year. The owner of the house must get about 


10 per cent. on his investment to cover interest on 
money invested, insurance, repairs, depreciation and 
so on. This limits our average man to living in a 


$2400 house, which does not seem to leave much for ar- 
chitectural embellishment; in fact, it does not seem to 
leave much chance of his living in a house by himself. 

In New England there is a type of shelter known as 
a “three-decker,”” which is a blot on the landscape, but 
which serves the utilitarian purpose of housing hree 
families in comfort, one on each floor. Inasmuch 
only one roof and one cellar are required for the three, 
such a house can be built, even in face of the present 
high cost of materials and labor, well within the limits 
set, or $7200 for the whole building. 


as 
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The objection to these houses is that they are neces- 
sarily so high in proportion to their width that they ap 
pear top-heavy. There appears to be no way of making 
them architecturally good, though some not so bad as the 
rest are built in which the third apartment is in the 
roof or attic and necessarily rents for less money, be 
commodious and it is hotter in the 


-ause it is less 


Summer. 
IMPROVING THE APPEARANCE 


Two of these houses may, however, be built together, 
using a common entrance hall and stairway, thus mak- 
ing the proportions inoffensive, provided there is the 
proper massing of windows and not too much attempt 
at ornamentation. More than that, they are easily sal- 
able, as a man can buy one with safety, paying only a 
few hundred dollars down and using the rent which he 
gets from the part of the house he does not occupy, to 
pay not only the running expense, but the principal as 
well. 

If houses 
than by the 
much less danger of a feeling of paternalism; and after 


owned by fellow workmen rather 


which they work, there is 


can be 
company for 
a time the amount of capital invested by the employer 
becomes !ess 

Unfortunately, it does not seem to be possible to build 
cottages or single-family houses in northern climates, 
where heat and cellars are necessary, so that they can 
be rented to men drawing much less than $40 a week, 
if they are situated where the cost of land is more than 
nomina!. On the other hand, some of the purchase plans 
in vogue make it possible for a man to buy such houses 
on terms that make the 
the point where repairs and repainting are necessary. 
That time, of course, also depends on the care which 


monthly cost much less up to 


the purchaser takes and also, very greatly, on the kind 


of materials and workmanship which have been put 


into it. If the company is to finance the sale, it cannot 
afford to build on the skimpy lines so often adopted by 


building contractors, but must find it profitable to build 


tor permanence 


THE QUESTION OF ETHICS 


ethics is often raised. Is it right 


The question of 
for a corporation to build houses and sell or rent them 


below market rates, either by actually asking a lower 


9 


price or by building a better house at the same price? 


The same question can fairly be raised in connection 
with 


which the employer gets something of benefit outside of 


cooperative stores and every other activity in 
working hours. 

As a usual thing, however, all these things are of- 
fered to offset certain other disadvantages to which the 
employees are subjected by accepting jobs. The hous- 
ing problem is almost invariably one that is caused by 
the location of the company affected. 


not dare to build the houses necessary, because they 


Contractors might 


are naturally timid; and it is easy for them to fear 
that the company cannot insure permanence of em- 
pioyment and consequent permanence of tenancy. Under 


such conditions the company must step in and furnish 
homes or else put up with the less stable element that 
flows into, and also out of, a plant that cannot provide 
suitable homes to which to bring and in which to raise 
families 
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The Why of the Reaction from 
Oslerism 


By Ropert C. HEINMILLER 


There are several reasons for the reaction from Osler- 
ism, as presented in N. E. Hildreth’s article on page 
407. The chief for this that the 
employers have found it very expensive to hire and fire 
their help. Previous to this time an employer thought 
it to be cheaper to hire a young man at wages lower 
than those a middle-aged or man would 
mand. When the young man became dissatisfied with 
his wages, it was a more simple matter to let him go 
than to raise his wages and keep in him in the employ 
The cost of hiring and training another man was not 
taken into consideration. 

But some far-sighted men have made investigation 
into these conditions, and now we know what it costs 
to hire, fire and train a workman. Some state $25 as 
the average expense connected with a workman chang- 
That sum is low com 
It is said 


reason reaction is 


married de 


ing from one position to another. 
pared to the estimates of other authorities. 
that Henry Ford found the cost of breaking in a new 
man averaged $70. Approximating the number of 
changes annually in this country at about 50,000,000, 
which are the figures given by one authority, the labor 
turnover costs the employers of this country the enor- 
mous sum of $1,250,000,000 annually, if we use the low 
figure of $25 in our estimate. Some concerns have esti- 
mated the cost of hiring and training a salesman at 
$1000 or more. 

It is these and similar figures brought to the atten- 
tion of the employers in this country that have caused 
them to take steps to reduce the labor turnover. One 
step in this direction is the employing of more middle- 
aged and elderly men, men with families, men of experi 
ence, men who are steady and dependable—hence the 
reaction from Oslerism. 


Manufacturing Thread Gages 


By JOSEF BOLKOVA( 
the 


American 


Ina interesting article on manufacture ot 
screw-thread gages, page Machinist, 
Mr. Suverkrop seems to lose sight of his text in describ- 
ing the operations that precede grinding and lapping 
While he does not exactly say that many gages of the 
size and design were produced on one order, he 


very 


9C¢r 
zbo 


, 


Same 
directly implies such, and then proceeds to illustrate and 
describe in minute detail the identical methods that are 
in use and have been for generations in the production 
of one, or a very few pieces of a kind. If the Presto 
Machine Works, or any other manufacturer is engaged 
in manufacturing gages, producing many of one kind, 
why does it not use manufacturing methods instead of 
the methods known to our fathers’ fathers? Why are 
not these gages brought to the prehardening size on a 
screw machine or an automatic? 

A superstition has existed, and been fostered by in- 
terested parties, that metal products are better because 
of pottering methods, but we cannot suppose the Presto 
Machine Works, or any other metal worker in America 
today is guilty. Cannot some one describe gage manu- 
facturing and greatly oblige many of us? 
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The Inspection of Gearing’ 


By B. F. WATERMAN 


Brown & Sharpe Manufacturing Co., Providence, R. I. 





The inspection of gears requires as much atten- 
tion as the making of them. If the requirements 
are not severe then the inspection need not be, 
but if the duty that the gears are called upon to 
perform is done at high speed and under severe 
stresses, with quietness an essential factor, then 
the inspection must be correspondingly severe 
and strict. In other words the more exacting the 
gear requirements, the more exacting the inspec- 
tion, not only in the final inspection, but between 
various operations to make sure that the gear is 


not spoiled. 





T IS a practice of the Brown & Sharpe Manufactur- 

ing Co. on all gears that are made to customers’ 

specifications to first inspect the gear blank and then, 
after cutting the teeth, to inspect it again for the run- 
ning or rolling qualities of the teeth on a hand testing 
machine, unless it is stated specifically that it must run 
quietly at some given speed. If this is the case it is 
mounted on a power testing- or speeding-machine, such 
as made by the Gleason Works, and run at some speed 
nearly approaching, if possible, that under which they 
will run in practice. 

Where the gears are to be used in our machine tools 
some of the intermediate inspections, such as the blank 
inspection, are not necessary, it being found that any 
error in the blank that would affect the running of the 
machine will be found somewhere, or at some time be- 
fore the final inspection of the machine, which is al- 
ways made under the belt. 

It is also our practice to mark the drawings of gears, 
where the speed is over 400 ft. per min. with a note to 
that effect, the note stating simply “Speed 600 ft.,” 
or whatever the speed may be. 

This is a warning to the man responsible for the 
cutting that he may take the necessary precaution to 
cut quiet gears, and also a warning to the inspector that 
he may take steps to inspect properly. It is found that 
this note eliminates misunderstandings as to what the 
gears should be, or how they should be cut and inspected, 
and has considerable influence on the time consumed in 
the cutting operation and the inspection. 

TESTING SPUR GEARS 

The method of testing the average spur gear is the 
usual one of mounting on studs at the correct center 
distance. The most satisfactory way in most cases is 
to have adjustable studs where one fixture or machine 
will take care of a wide range of center distances, and 
there are several such machines on the market. Where 
gears are too large for such a machine a gear-tooth 
caliper set to chordal figures is a satisfactory way to 
get the pitch diameter correct. This test consists of 
calipering the teeth for size and variation, although 
on very large gears to cut to correct depth is satis- 





*Extracts from a paper read before the meeting of American 
Gear Manufacturers Association, Chicago, Sept. 14-15 


factory as the center distance is generally adjustable. 
In testing the gears used on our variable spindle- 
speed and feed cases we use stud plates where the va- 
rious gears can be tested at the correct center distance 
and with each gear it may have to run with. This ap- 
plies to many of the separate pieces of mechanism we 
use, but for general work we use our standard spur gear 
testing-machines. With this machine we use a device, 
which we call a spur gear indicating attachment, and 
we have found this very useful for testing runout as 
well as testing the rolling qualities of the gears to- 
gether. In using this attachment the gears are pressed 
and held together by springs while a dial indicator 
presses against a square stud in the slide so that any 
tendency of the gears or slide to move away from the 
mating gear, due either to runout or poorly shaped teeth 
is shown on the dial. It is found that when the indi- 
cator pointer vibrates from tooth to tooth, not over 
0.001 in., the gears are usually satisfactory, and when 
no vibration is shown the shape of the gear teeth is 
perfect. 

Even in the case of spur gears, which are hardened 
and then ground in the hole, it is good policy to see that 
they are cut true, for then the inspectors need not make 
allowances for runout in testing and it keeps up the 
quality, or tone, of the gear cutting in general. 


TESTING TRANSMISSIONS 


Transmissions are run off in a test stand of some 
kind, and tested with a light load or without any load. 
Usually if a pair of gears, or a transmission, running 
dry, does not rattle it will run quietly under load. 

A test which we use in connection with the grinding 
of the holes in spur gears for the so-called runout is 
the ball test. The device for this test consists of a pair 
of centers under a spring-plunger block. On the end of 
the plunger is a ball that fits between the teeth of the 
gears at about the pitch line; and above this plunger is 
a dial indicator, the point of which rests on the top of 
the plunger. The plunger block, which is fitted with 
quite a stiff spring, is used between the indicator and 
the work to rotate the gear into position, while the in- 
dicator shows the runout or variation in the pitch line. 
With this attachment we test the final runout in the 
gear. The number of spaces the plunger is set into 
depends upon the requirements of the gear. 

A gear with a runout sound usually causes trouble, no 
matter how nicely the teeth may be otherwise cut or 
shaped. There can be, and often is, cause for differ- 
ence of opinion as to the degree of quietness of a 
pair of gears, but there is not much chance of this in the 
case of a runout, because anyone can detect a runout 
sound and for this reason it is very objectionable. 

In the case of cones, when built up of a number of 
gears keyed and pressed on a shaft, the inspection for 
runout should be after assembling. 

We find that index and lead change gears must be 
cut true as they are usually meshed closely, and a bad 
runout in an index gear might prevent the machine in- 
dexing properly. 
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Of bevei gears the ones that require tne closest in 
spection are prob: bly the driving bevel gear and pin- 


to hold these 
endeavor to cut 
this 
fire expecting 
An out 


We find it 


blank, and we 


ion for automobiles necessar\ 


closely to figures in the 


them dead true It is 


in the 


bad nractice to let 


' 
» to the 


gears I 


with runout teeth, zg 
that the 
of-round sound 


Afte r cutting the teeth 


type, 
grinding department will overcome it 
is usually fatal to these gears 


in driving bevel gears we test 


them in the soft in the hand testing-machine with a 
hardened master gear, this being done to determine the 
bearing between the teeth and the feel of the gears 
After this we test them on a speeding machine, in the 
soft. with the same master gear and under some load 
After hardening, and with the holes and webs ground 


for the final 
tend to ship 
will 


inspection, we test only in 
them, but not 


be used in the 


pairs aS we in- 
in the particular order in 
The procedure is 


pin 


which they axle 


as follows A gear is mounted and four or five 


when the gear will be removed and 


ions are run with it, 

four or five other gears will be run with the pinion. In 
this way every gear and pinion sent out has been run or 
tested with one or more pinions or gears. In this way 
we keep our gears inter hangeable as near as maybe. 


It can be seen that if the final product is tested with 
the master gears onlv it would be quite p ssible, and 
very probable, that with an error appearing in the 
cutting the master gears might lend themselves to this 


When the 


not 


error and never show it product is run 


ther the error, which would show with the 


master gear, would appear to such an extent that the 
ght not be usable. W 


t the customer 


know tha 


is never interested in how well the gears furnished run 


but how well they run together 


and at the same time interchange with the gears sent 

fore 

We have also adopted this method on gears for our 
nachine tools, and we can make repairs readily and 
surel ana Know tnat ir inspectors have tested the 
gears just as will run together, previous to their 
g ny nt S 

STING FOR AMOUNT OF RUNOUT 

In testing ving | ears for ount of runout 
v ise the ball testing fixture mentioned in connection 
with the runout t { spur gears Chis fixture makes 
t possible to clamp the gear down t rigid spindle and, 
with the spring-plunger block, the space of the gear is 
brought cent! under the plunger. The dial indi- 
ator will ther indicate the runout The bevel pinion 
can he tested in this wa) r runout by adjusting the 
p'ngel «k to the suitable angle, and setting the pin- 

nm ¢ a stud 

We do not make use of these runout tests in the final 
inspection unless the gears show a runout in the run- 
ning test, when we try to find the amount of runout 
and the possible remed 

In testing average bevel gears we test by hand on a 
bevel gear testing hine, and make it a point to have 
a full length bearing along the teeth If the bearing 
I short of being full, as it may do Owing to the 
need of some working limit, we expect it to bear heaviest 
on the inside or small end as the bearing will pull in o1 
extend Iu ngth with the least wear and spring of the 
bearings or shafts 
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In testing spiral gears that run at right angles about 
the only that « 
backlash for oil 
teeth 


spiral gears, other than 


thing that can be done is to see enter 


distance is correct, with some 
that the 
possible. Any 
actual working conditions, is 
the 


sures are light 


space, 


; 
tne are as smooth as 


surfaces of 


test of 


i nd 
under 
rather unsatisfactory for 


are treacherous gears to use except where the pres 


Also with helical spur gears, as they are made only 
the test is under 


actual working conditions 


for high speed, only satisfactory 
although it may be possible, 
test at 


in the gears 


some speed that 
We 
about concluded that there is no test that can be satis 


of course, to develop a running 


will serve to show anv defects have 


factorily used in testing helical timing gears by any one 
other than the user of them, and for this reason we have 
hesitated to these gear feel that the 
user or motor manufacturer should assume the responsi- 
bility of cutting them. 
Worm as they 
closer inspection than ever before 
of them It only 
had a doubtful 
since the advent of the worm-driven motor truck, it has 


long cut rea 


rs as we 


toda 


as more is expected 


gears, are being used require 


a short time ago that the worm 


was 


gear reputation for serviceability, but 


taken a new lease of life, and now that more is expected 


of the worm gear, greater care must be taken in the 
inspection. With the difficulties that arise with the 
average worm gear cutting equipment it is not enough 


that the 
are the 


+ 


that the hob is marked correctly or 


centers of the spindles of 


to know 
the hobbing machine 
correct distance 
put 
center-distance, and in proper alignment to be sure that 
threads and the 
which increases in importance 


apart when the gear is finish cu 


the worm and wheel should be mounted at correct 


the bearing between the worm wheel 


teeth is correct, a point 


as the service to which the gears are to be put increases 





in severity On large gears where testing-machine 
would be out of the question the worm can be laid in 
the wheel and measurements taken from straight- 
edge laid across the rir f the wheel to a bar in the 
hole in the worm or to the worm shaft. If the measure- 
ment taken on one side or end of the worm differs fron 
that taken on the other it is evident that the shafts 


are not at right angles with one another, and these 


gears are to be mounted in a gear case where the shaft 


bearings have been bored square the bearing between 
the teeth will be a cross-corner One, and how serious 
this is depends on what the wheels have to do 
TESTING SMALL WORM GEARS 
When we stop to consider the pressures that are 


carried by the teeth of worn s it is evident 


ver\ 
that the bearing should be as full or broad 
the 
bevel gear testing-machine, 


as possible 


In testing average small worm gear we use 


our 


which is also a worm and 
for 
up a special machine where 
This 


is fitted with scale and vernier to read the center 


spiral gear testing-machine, but 


} 


automobile truck 
driving gears we have fitted 
we can run the gears under some pressure a. 
chine 
aistance 

Probably no inspection operation depends more for its 
success upon the very operation it professes to 
When 


operations performed on a 


inspect 


than the hardening inspection nspecting the 


nachine gear, we can de 


termine 


the mechanical errors with our measuring tools, 
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and we can feel and hear how smoothly and quietly the 
years run, and pass judgment on them without con- 
sidering what equipment or methods were used in pro- 


ducing the results obtained. 


HARDNESS TESTS 


When it comes to testing the gear for the quality of 
its hardness, however, we find we cannot do more than 
give it a superficial test, which may mean a great deal 
if we are sure the hardening was done properly, but 
means very little if the hardening is improperly done. 
Assuming that we know the proper treatment for a 
given gear it is essential that the men in charge of the 
hardening operation should supervise it closely so that 
no deviation from the best treatment is made, because 
we know that the slightest lack of attention produces 
unsatisfactorv or weakened gears without our being able 
to find them until they have broken in This 
satisfactory treatment be determined by meas- 
ured breaking tests of gears and an examination of the 
fracture to determine not only the depth of case, but the 
condition of the grain of both the core and the case. 
From a gear having undergone this test the desired 
Scleroscope and Brinnell readings are adopted. 

This breaking test cannot be carried on indiscrimi- 
nately, of course, owing to the expense of making test 
gears, but we find it so good a check on our work that 
we do it as often as we can, or as often as we think 
the warrants it. We take that 
spoiled, harden them with good gears and then break 
the teeth either under a drop or with a hammer and 
examine the fracture. In this way we check the quality 
of the hardening under the best conditions with least 


service. 


must 


job gears have been 


expense. 
As a rule we also test every hardened gear with a 
ball-peen hammer for depth of case, and with a file for 
hardness. 
The Scleroscope and Brinnell machines are used as 
customer may demand a 


auxiliaries where a 


given reading from either machine when it becomes the 


except 


decisive test 
OTHER TESTS 


tests for hardness, on driving bevel 
gears, we test for flatness on a surface plate and for 
any disturbance of the web in the direction of the axis 
f the gear. This test is a hardening-room test, for if 
we find the gears going out of shape in hardening we 
have to change our hardening fixtures to prevent it. 

At times, after every test mentioned has been made 
and probably after any other test that could be 
in testing gears, there is always the question as to 


under 


Besides these 


made 


whether or not the gears will run satisfactorilv 
actual service conditions, and we sometimes find it ad- 
visable to have gears tested under these conditions be- 
fore proceeding at full speed to manufacture. When 
satisfactory, we like to have a pair or set that has been 
tested out in actual hold as 
with which we compare our future production of this 


service to master gears, 
year. 

In closing, it should be said that the amount or se- 
verity of the inspection of any gear depends entirely 
on what it is for, maintaining, however, at all 
times, that quality which work 


product 


used 


represents your and 
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Correspondence-School Drattsmen 


By Bruce A. Boccs 
Treasurer Mac-it Part oO Lanca 


I was very much interested in a recent article in the 
American Machinist, in which the writer states that the 
worthy young man who has labored nights and spare 
time through a correspondence-school course of draft 


ing does not know enough. It might also be said tha 
the drafting-room apprentice 
drafting upon entering the drafting roon 

The correspondence-school graduate at 
his 


knowledge of geometry and trigonometr: 


knows nothing about 


least knows 


how to handle instruments and has a working 


Furt hermore 


intelligent correspondence school student realizes 


that he must 


the 


be content to start in and learn the bus 


hess from the bottom up, just the same as the ap 
prentice. But he has the advantage over the appre! 
tice in that he knows more about the craft to start 


with and consequently is more likely to arrive at the 
top first. 
There is 
graduate from spending his leisure moments 
and foundry 


has 


nothing to keep a correspondence-scho 


in the shop 


whicl 


just the same as the apprentice, in 
the 


case he same chances of absorbing practica 


ideas. 


Boys who have enough ambition to spend their even 


ings, which they might be utilizing for pleasure, stud 
who are 


DOVS 


ing a correspondence course are usuall 


always on the lookout for every bit of news concerning 


their profession; consequently, they read good articles 


and are prepared to guard against designing parts 
which the machinist or foundryman will have difficult 
in making. 

I think that a correspondence-school graduate who ha 
any gumption will make just as good a draftsman as the 
nore rapid 


apprentice and is likely to achieve success 


than the latter, because he has the advantage of a pre 


liminary training. Take two boys of exactly the same 


mental ability and the same determination to make good 
and let one go into a drafting room as an apprentice and 
the other take a correspondence course, and ten to one 
you will find that one will make just as good a draftsman 


as the other 


A Reaction from Oslerism 

By N. E. HILDRETH 
It is to be regretted that the editor did not advise 
F. H. 


from Oslerism,” 


+ 


Jennings that my article entitled, “A 
on page 407, 
fore the draft law was passed, but also before this coun 


Reactior 


was written not only be 
try entered the war. 

Had Mr. Jennings been so informed, [ am certain he 
would have changed the form of his comments, on pay 
682, and also regarded as truthful my statement that 
conclusions were reached after several vears’ experience 
and observation. 

Doubtless not the least of 


benefits growing from the war and the draft will be an 


the economic changes and 


| 


early forcing of most employers to a recognition of the 
correctness of the observations made in my letter. But 
there were some, and probably more than Mr. Jennings 
seems to think, who were wise enough and fair enough 
to take the action :indicated before necessity com 
pelled 
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The Machinery 
Club of 
was organized 
April 30, 1916, 
with fifty signers, 
and the meetings 
in each of the fol- 
lowing eighteen 
months were held 
in different hotels 
of the city. 


Chicago 


Various forms of enter- 
were 


provided 
dinners 


tainment 
and six o’clock 
were made a feature. 

The entertainments, 
good fellowship and con- 
geniality prevailing 
erved to rapidly increase 
the membership to six 
hundred and to this num- 
ber new memberships are 
constantly being added. 

At a meeting held July 
2, 1917, permanent 
rooms were decided upon. 

The present quarters 
Machinery Hall were 
leased and dedicated Sept 
29, 1917 


club 
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The present Board of Directors is as follows 
C. W. Blakeslee, President—Abrasive Co, 
F LeRoy Peterson Ist Vice-President 
Pemiey Machine Co. J. D. Powell, 2nd Vice- 
President—L. 8. Starrett Co N. A. Booz, 
Secretary—Machinist Supply Co A L. 
Beardsicy, Treasurer—Cleveland Twist Drill 
Co. E. P. Welles—Charies H. Besly & Co 
H A. Stocker—Stocker-Rumely-Wachs Co. 
O. P. Wodack—Jar. S. Clarke, Jr., Klee. Vo 
E. L. Bersel—CGardner Machine Co J. R 
Porter—Marshall-Huschart Mehry. Co. A.A 
Bowyer American Machinist H 
Witham— W arner-Swaseyv Co 


Every possible 
convenience has 
been _ provided 
for the mem- 
who are 
engaged 
in the iron and 
steel industries 
in and outside 
of the City of 
Chicago. 


bers, 
solely 
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Selling Patents Abroad 


BY GLENN 





first inclination of a inventor and pate nite 


The 
and this applies equally well to the purchaser of 


an interest in an invention or patent in this cows 


try, is to make application for foreign patents. 
This is done as a rule at considerable expens: 


returns in most cases are not at all com- 
with the outlay. 
fact that the 


invention developed in this country does not take 


and the 
mensurate The primary reason 
for this is the one interested in an 
into consideration its adaptability for use abroad, 


and its marketability there. 





HE fact is that foreign patents on all kind 
of devices and contrivances are applied 
for, when in a great majority of cases 
there use for them In- 
ventors should bear in mind the fact, if 
they are in possession of an agricultural 


is abroad. 


no 





invention of any nature and are determined to obtain 
foreign patents upon it, that the logical points for pat- 
enting are those countries in which agricultural pur- 
suits are followed. If engaged in the manufacture of 
iron and steel and the invention pertains to this line, 
If the in- 
vention is a specialty or novelty then with advantageous 


then patent it in the iron and steel countries. 


connections most of the countries abroad will afford a 
ready and profitable market. 

It is one thing to procure a foreign patent, but quite 
another to affect its disposal, and this is especially true 
if the invention has not been developed in this country, 
and a profitable market found for it. Even in this latter 
event the task is no easy one as the writer knows from 
In the first place the 
as quick to grasp the 


extended personal experience. 
Continental countries not 
possibilities of an invention, and the probable profits to 
be derived therefrom, as are we of this country; and 


are 


then again they have been so taken in by oily-tongued 
promoters of worthless inventions, that they are scepti- 
cal regarding most anything, from this country. 


PROPER this 
side, occupying a position of standing in the 
world to those similar posi- 
almost absolutely 


introduction from someone on 


business ina 
tion abroad, is 
requisite to gaining even attention to the proposition 
to be advanced; and one who is without this essential 
is almost absolutely certain to meet with dismal failure. 


an necessary pre- 


» HARRIS 


Even with letters to those influential in the financial 
or business world, it is indeed uphill work to obtain en 
couragement of any nature whatever. To obtain results 
it is necessary to have “go and stick-at-it-iveness” and 
no little capital, and to make up ones mind to a stay of 
no short duration. inventors 
making a trip abroad, sanguine of success, and expect 
ing to accomplish this and return by 
at hand. 
lack of funds leaves them stranded and compelled to 
apply to our resident consul for immediate aid and re 


Numberless instances of 
next steamer are 


The success expected does not materialize, and 


turn passage to this country where thev arrive sadde: 
but wiser for their experience 
It 


ceived 


is true that large sums of have been re 
for the of but 


stances are of infrequent occurrence, and in almost all 


mone)s 


sale foreign patents, these in 
instances where the invention has proven successful it 
of the first and 
abroad. Anything bearing the name of an inventor, sa 
like Edison, or for that class two 
below him, would In fact it 


could be sold to the highest bidder, and there would be« 


was class well and favorably known 


matter one in a or 


be quickly purchased. 
numbers of them 


Y ADVICE 1s to secure foreign patents on al 


invention if, after mature consideration, 
you deem it worthy of them, and _ the: 
only in countries where *here would be opportunity 
for a fairly good market. Then establish a demand 


here, and obtain reliable and energetic representatives 
abroad, who can and will introduce the product there 
Bide your time, when the point is reached where orders 
are being received and the trade is growing, then is 
the time to make a trip abroad 
Representatives, if personally not in a financial posi- 
tion to entertain the purchase of patents would be abl 
to advise communication that The 
chance of success by following this procedure will be 


with those would 
increased one hundred fold 

A number of vears ago | became interested in an in 
vention that gave promise of large profits. It was ar 
extremely simple device, cheap to manufacture, and 
the market for it 
procure patents in this country, and the principal for 
eign ones, not taking into consideration with the latter 
whether the invention would apply, or whether 
for it 
we had decided upon, we afterward found to be abs 
lutely out of the question, and in later years wher 


seemed unlimited. We proceeded ti 


there 


would be any considerable market The prices 
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became more fully conversant with foreign patents, ab- 
solutely ridiculous. It was decided that one of our 
organization should immediately make the trip abroad. 

I left this country without a single letter of intro- 
duction to anyone on the other side, and with no ac- 
quaintanceship there and with no well defined idea of 
just how I was to effect disposition of our patents. 
Like my associates I had unbounded faith, and con- 
fidence in the merit of our invention, and thought to 
only display it, was to effect an immediate sale. I car- 
ried with me a letter of credit, which I deemed ample 
for my requirements as I did not anticipate my stay 
to be an extended one. The fallacy of my judgment was 
afterward proven and I was compelled to resort to the 
cable for funds to tide me over until I could effect a 
sale and return to this country. 


Y OBJECTIVE point was Paris, and on my 
arrival there I put up at a hotel very 
popular with Americans, and engaged quar- 
ters in keeping with, what seemed to me, the importance 
of our project. 
After looking around to get my bearings, I obtained 
a number of addresses that appeared likely, and started 
in on my campaign to astonish the business world, and 
to separate it from its money. My first call was on a 
very large business house that operated in a line closely 
allied to our own. My knowledge of French was ex- 
tremely limited. On reaching my destination I pre- 
sented my card, and requested in English that it be pre- 
sented to the head of the concern. Back came French 
to me as though from a rapid-fire gun. I was flustered, 
but finally made it known that I wished to speak with 
someone having an understanding of English. After a 
long wait an individual meeting this requirement was 
produced, and I made known my desires. My card 
was taken and I was pres :nted to the head of the firm. 
Explaining as briefly but clearly as I could the nature 
of my call, I was pleasantly received, and he examined 
our device and expressed the opinion that it possessed 
considerable merit. He then interrogated me as to what 
I desired and when informed he quickly asked if we 
had made any attempt at introduction in France, and 
on receiving a reply in the negative immediately in- 
quired as to our output in the United States. When in- 
formed that we were just installing machinery to begin 
manufacture our interview came to an end, I being 
informed that his firm would not think of considering 
the purchase of a patent which had not found a market 
in this country, that when this had been accomplished 
he would be glad to negotiate with me. 


BEGAN my quest the following day going from 

place to place, sometimes receiving a little en- 
couragement, but in the main meeting flat but 

at all times courteous turndowns, and actually accom- 
plishing nothing but the depletion of my cash resources. 
After about a week of effort, without success, I acci- 
dentally met a school friend who had attained great 
prominence with the famous Creusot Ordnance Works. 
This friend, on ascertaining the nature of my visit to 
France, took an active interest in my venture, and the 
invention itself. He took me in charge and presented me 
to influential financial friends in a most favorable way. 
Negotiations were entered into, but our price was far 
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beyond what we could obtain. After much cabling back 
and forth between myself and associates a price was 
agreed upon, and the sale consummated. While I was 
not satisfied with the price, I was convinced that under 
the circumstances it was the best I could obtain, and 
in view of my experiences it was acceptable. I had 
spent more than three months abroad, and returned with 
a considerable sum in cash and a very large amount of 
experience. 

A few years after my visit to France I came in con- 
tact with an invention that had been thoroughly tried 
out here and was a most efficient machine. It had 
been adopted by the large railroads, machine shops, 
foundries, shipyards, and in fact was in general use in 
most all lines of the iron and steel industries. The 
strongest kind of testimonial letters had been written 
regarding it, and what was better evidence of its merit 
was the fact that repeat orders were constantly coming 
in. Foreign patents had been obtained on the ma- 
chine, but had been permitted to lie dormant. A few 
of the machines had been shipped abroad, but no con- 
certed effort had been made tending to its wide in- 
troduction abroad. 

An opportunity presented itself to obtain an inter- 
est in the patents, and I availed myself of it. I did this 
for the reasons that the machine, as I have stated, 
possessed great merit, could be manufactured at a low 
figure and sold at a price which netted extremely large 
returns. Then, too, I had in mind my experience in 
France with a machine that had not yet found a market 
in this country. As this machine met all the objections 
raised in Paris, I felt that the sale of the foreign pat- 
ents would be an easy task. I therefore decided on an 
immediate trip to London, taking with me attractive 
catalogs, original orders and testimonial letters. 


N REACHING London | began my work by 
visiting the different machinery houses. I was 
most pleasantly received in all quarters, and 
was given the names of a number of parties who 
might aid me in the formation of a company to 
manufacture and sell the machine in Great Britain and 
Continental Europe. In most cases I found these par- 
ties to be promoters, and all were most anxious to 
proceed with the matter of floating the company I 
had in mind at once. However, in all cases, what might 
be called a registration fee was demanded. This fee 
was to cover expenses and incidentals. Inasmuch as 
I would be parting with good money, and no results were 
guaranteed, I refused to be taken in. 

I chased rainbows in London for two months at which 
time our patent solicitor advised me of a young man 
who had been extremely successful in handling the flota- 
tion of patents. This man did not require a retainer, or 
fee of any character, nor did he wish to make charges 
of any description. He was thoroughly content to take 
his pay in shares of the company to be organized, con- 
tingent upon its success. 

However, the parties who had been approached were 
too slow for me and I left for home. In about three 
weeks I received a lengthy and urgent cablegram stating 
that my presence in London was absolutely necessary 
at the earliest moment possible as Sir E. J. R . 
who had been Chief Constructor of the Admiralty and 
a man of the highest standing, was willing to take hold 
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of the matter immediately, and in a most active manner 
I sailed two days later. 

On my arrival in London, when I was met by my so- 
licitor, I requested an immediate interview with Sir 
E. J. R At this the solicitor threw up his hands 
in holy horror, and stated that I must write for an ap- 
pointment, that it would be a serious breach of etiquette 
for us to attempt to see Sir E. J. R without this 
very necessary formality. We wrote and a reply arrived 
inviting us for the following day. 

I found him a man most affable and courteous in his 
manner. We discussed our project at great length, and 
he was thoroughly impressed with the possibilities of 
the proposition, and as he stated that he would imme- 
diately proceed in the matter an agreement was penciled 
between us. 


T MY second visit I received the same simple 
SET gentlemanly treatment that had been ac- 

corded me on my first. I was advised that 
Mr. M. D. R , who was chairman of an extremely 
large manufacturing concern was working in connection 
with Sir E. J. R , and was making excellent progress 
in the matter. I was advised, however, that it would 
be necessary for me to proceed to Glasgow and make 
exhaustive tests of the machines, which I was quite 
willing to do. 

The tests were to be held in the shipyards of the 
Fairfield Engineering Works, where the “Lusitania” 
and the “Mauretania” were being built. The tests in 
the Fairfield Works, were eminently satisfactory, and 
a report was written to this effect by Sir E. J. R.’s 
representatives. Tests were then required in one of the 
large railway repair shops, and as these were given 
with the same satisfactory results obtained in Glasgow 
it seemed as though the formation of our company was 
an assured fact. 

On visiting Sir E. J. R—— I found him very much 
pleasea and impressed with the result of the tests, and 
he suggested that we immediately proceed to Mr. M. D. 
R.’s office, and talk over our plans. Mr. M. D. R was 
principal owener of the shares in a large shop and this 
we visited with an idea of determining whether our 
machine could be made there. We found the plant ad- 
mirably adapted tor our purpose, and submitted our 
samples in order that estimates might be given as to 
prices at which the machines could be delivered to us. 
We now had to go before the banking concern which 
Mr. M. D. R had interested in the project, and who 
were to underwrite all the capital stock. This con- 
cern required a short time to float the five-million-dollar 
project if everything proved satisfactory. 


UR data finally being complete, a time for 
(@®) meeting between ourselves and the bankers 
was finally agreed upon. Our facts and 

figures together with original orders, testimonials and 
result of tests in Glasgow were all in shape, and were 
presented. All this data was carefully canvassed and 
terms of sale agreed upon. It was at this point, that 
one of the directors suggested that an option of thirty 
days be given them in which time they could make 
inquiry as to the standing of our firm on this side, and 
also confirm the information I had given them. As 
I had perfect confidence in the proposition I did not 
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demur, but urged, that in view of the fact that I would 
be compelled to remain for a period of thirty days in 
London and would be prevented from negotiating with 
others, it would only be fair that I be recompensed. To 
this they agreed, and finally handed me a check of two 
hundred pounds for the option. 

I learned that the investigation was to be conducted 
by two engineers, residing in the city where our most 
formidable competitor was located, and immediately 
reached the conclusion that these engineers would apply 
to our competitor for information, and that it would not 
be at all in our favor. My powers of second sight 
proved true, and near the time of the expiration of the 
option, I was advised that the report had been received, 
and that they had decided not to go any further in the 
matter. Our competitors had simply put us out of 
business. 

I had spent six months in a most earnest effort to 
dispose of good patents on a good machine, and had 
done everything possible to make a success. No one 
visiting the other side could have had better connec- 
tions, and yet my deal was sacrificed on the opinion of 
two engineers who accepted the word of a competing 
company as to the merit of our product. 

I trust my experience abroad will be of benefit to 
those owning, or having an interest in, foreign patents 
and contemplating their disposal by a trip to the other 
side. 


Modern Heat Treatment Laboratory 


Industrial applications of physics and chemistry have 
given rise to a class of highly specialized workers, 
who devote their whole time to a limited range 
of phenomena. The heat treatment of metals, for ex 
ample, requires expert skill in micrography, chemical 
analysis, pyrometry and physical testing. The student 
should be familiar with the laws of combustion and heat 
transmission, equilibrium diagrams, the phase rule, the 
laws of solution and other facts of physical chemistry. 
To meet these requirements the metallurgical depart- 
ments of a number of technical schools have organized 
extensive courses in chemistry, metallurgy and physical 
measurements with laboratories for the instruction of 
students and for investigations in these subjects. Stu- 
dents trained by such courses are fitted to become 
specialists in charge of metallurgical and heat treat- 
ment departments. 

The general mechanical engineering student, on the 
other hand, is being prepared to design and construct 
machinery in which heat-treated products are, or should 
be, used. He must, however, cover so much ground; in- 
cluding the strength and resistance of materials applied 
mechanics, thermodynamics and hydraulics; the rudi- 
ments, at least, of electrical engineering, shop practice 
and the science of management, etc., that he cannot 
ordinarily become an expert metallurgist within the 
limits of the ordinary four-year course. 

To meet this situation, the Massachusetts Institute of 
Technology, Cambridge, Mass., is working out a heat 
treatment course designed to acquaint students of the 
mechanical engineering department with the leading 
facts of metallurgy and heat treatment and what re- 
sults such treatment have on the physical properties of 
the materials. This course includes lectures on the heat 
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treatment of steel and other metals, and is codrdi- 
nated with work on the strength of materials. 

A special laboratory, shown in illustration, Fig. 1, has 
been equipped with suitable furnaces, cooling baths and 
pyrometers. With this equipment, and with furnaces 
which the students will build themselves, they wiil heat- 
treat metals of known composition according to cer- 
tain schedules, after which samples will be tested for 
hardness, elastic limit, tensile strength, reduction in 
area, elongation, etc., in the physical testing laooratory 
heat laboratory. The appa- 


installed includes a cyanide furnace, an 


adjoining the treatment 
ratus already 
oil furnace, a lead furnace, a small muffle furnace and 
a large muffle furnace with a temperature controller. 
Alongside of and in connection with each of these fur- 
naces is a Leeds & Northrup deviation potentiometer 
pvrometer. The deviation potentiometer is designed to 
be set at some fixed temperature which is to be held in 
the variations from this temperature 


furnace and any 
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movement of 10 in. and the travels 3° in. 
per hr., the curve the the 
furnace and changes of temperature on a large scale: 

As is generally known, the most suitable temperatures 


has a paper 


exhibits temperature of 


for hardening and other heat treatment operations bear 
definite relations to certain fixed critical or transforma 
tion points, which are peculiar to each kind of steel.or 
other metal. These points correspond to allotropic and 
solution changes and are accompanied by absorption ‘of 
heat during heating, and evolution of heat during cool- 
ing. They can therefore be detected by momentary ar- 
rests of the needle of a pyrometer measuring the tem- 
perature of the material, when the temperature of the 
uniform As 
it is necessary to know these points accurately in order 
to lay out a heat treating schedule intelligently, accurate 
and unmistakable determinations are desirable. For this 
purpose the laboratory is fitted with a Leeds & Northrup 
transformation point apparatus. This instrument draws 


furnace is raised or lowered at a rate. 











MIG, 1 \ VIEW IN THE LABORATORY, SHOWING 


are continuously indicated in amount and direction by 


the deflection of the galvanometer needle. 
oil 


and 


there is an 
for 


water or 


In connection with these furnaces, 


hath 
agitation, 


and air jets cooling 
bath 
circulation, the latter being served by a motor-driven 


the 


with water jacket 


also a water with ice brine 


circulating pump from tanks at the other end of 


room, as shown in one of the illustrations. 
On the 


” 
, 


Hanovia, 2: 


the other side of room are two electric fur- 


naces, one a in. long, and the other a 


Hoskins muffle furnace. The temperature in these fur- 


naces, and also in the gas furnaces, can be measured by 


means of a Leeds & Northrup potentiometer indicator 
located at the end of the room. Since no current flows 
through the thermocouple and galvanometer at the mo- 
nent when temperature is being measured, the resist- 
ance of thermocouple lead wires and galvanomter do 
is thus possible 
the 


with plug outlets for connecting 


not enter into the measurement, and it 


to use a four-circuit conduit led around walls on 


both sides of the roon 
the one indicator to any furnace. By using lead wires 
of the the 


end is brought back to the potentiometer, where its in- 


same materials as thermocouples, the cold 


fluence is compensated for automatically. By means of 
a bus-bar board, any thermocouple can also be connected 
to a Leeds & Northrup recording pyrometer standing 
The recorder is a curve-drawing in- 
As the pen 


near the indicator. 


strument, also of the potentiometer type. 


BENCHES 





APPARATUS 


} TRANSFORMATION POINT 
a line upon a chart exhibiting in a marked manner the 
transformation points and the temperatures at which 
they occur. 

After having examined and subsequently heat treated 
a piece of material, the student will test it for hardness 
by means of a Brinell machine or by the scleroscope, 01 
microphotogrephs will be prepered, which can be thrown 
on the the the 
specimens will be tested on one of the numerous testing 


screen and discussed by instructor, or 
machines in an edjoining room. 
The instruction in 
worked out tentatively by the 
department of the Institute, under Professor Miller, and 
is under the immediate direction of Professor Harrison 
W. Hayward. Oths 
however, that the services of specialists can be obtained 
The laboratory 


this subject heing 


mechanical 


course of. 
engineering 


departments are so coérdinated, 


for advice, lectures or demonstrations. 
will be in charge of a physicist, who can consult with 
Professor Norton of the physics department, with Dr 
Fay on matters relating to the chemistry and heat treat- 
ment of steel, or with Dr. Sauveur on metalography, or 
can make the completely 
equipped metallurgical, pyrometrical, pnysical and chem- 


use as required of very 


ical laboratories. The course is designed primarily for 
advanced students and those doing theses work, the pur- 
pose being to codrdinate heat treatment, metalography 
and physical testing as accessories to mechanical eng!- 


neering design. 
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By F. H. SEXTON 


Military 


Vocational Officer, Quebec and Maritime 





This interesting article tells what is being done 
in Canada for soldiers, who have been sent back 
from the fighting front, to fit them for remunera- 
tive work at home. The vocational training they 
undergo not only assists them in a material way, 
but it is immensely beneficial to them mentally 
and physically. 





HEN the day finally comes that the Canadian 
receives his “blighty,” he is sent through the 

great chain of hospitals back to England to be 
restored to a semblance of a whole man again. If he 
cannot be fixed up so that he can go back to the trenches 
again, he is carried along until he is fit to stand the 
long sea trip and is sent in a hospital ship back to his 
native land to finish his convalescent treatment. From 
coast to coast in the Dominion there are now provided 
a great string of hospitals, convalescent homes, ortho- 
paedic institutions, sanitoria for the treatment of tu- 
bercular men, etc., all devoted to the task of repairing 
the war damages to the bodies and minds of those who 
have so nobly served their country. In this new prob- 
lem it would be the easiest thing for the show of grati- 
tude of the people by persistent exhibitions of senti- 
mental sympathy and emotional adulation to undermine 
the courage and independence of the wounded soldier. 
Pity and sympathy are easily aroused at the sight of the 
broken men in khaki, but had best be restrained, be- 
cause the man himself must be diverted from brooding 
on his condition, and encouraged to a cherry optimism. 
The business of getting well is slow. Most of us can 


remember recovering from a severe sickness, or an 


Provinces 


Hospitals Commission 


operation. With soldiers, whose minds and souls have 
been racked by the hellish experiences of this war, it is a 
much slower business than it has been with us. The 
convalescent home is a comparatively new institution 
in medical treatment. Most of us who have had to go 
to a hospital have been sent away as soon as we were 
able to go home, and have finished our recovery there. 
The convalescent home, or hospital, covers the latter 
portion of the restoration of the men as far as possible 
to their normal powers, and when they are discharged 
they are supposed to take up their task of earning a liv- 
ing in civilian occupations almost immediately. Many 
of the soldiers in such a home have no medical treatment 
other than diet and rest, others get massage or electrical 
treatment for a half-hour each day, others are merel) 
under observation. The men have a good deal of time 
that is not taken up by the daily routine of their 
treatment. If they were left entirely alone they might 
spend most of this time in playing cards, billiards, read- 
ing trashy magazines and novels, or simply idling away 
their time. Such a procedure would not tend to enliven 
the mind and harden the muscles of a man, who will 
have to shed his uniform in a few weeks, and hustle for 
a living again in civilian life. Further than this, the 
man who idles away his time does not get well as quickly 
as if he is busy and interested in some kind of work. 
Work, which is so often shunned, hated and cursed, is 
really the salvation of the sick man as well as the healthy 
one, 

Accordingly, the Military Hospitals Commission, 
which is the agent organized to take charge of, and care 
for, all returned invalided soldiers in Canada, started 
technical classes in all the convalescent homes. The 
primary reason was for the therapeutic value of the 
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vork. It has since proved of inestimable value to many 
soldiers in preparing them for positions, when they 
were discharged from the with their phvsical dis- 
abilities incurred in the war, than they had as whole 


men before they enlisted 

Thus vocatione| training for convalescent men must 
not be confused with the vocational reéducation of men, 
who have been so disabled that they cannot return to 


their former occupations. The former kind of training 
is supplementary to the medical treatment, and is not 
as thorough, intensive or the latter. It 
is the former that we are considering in this article. 


extensive as 


Classes are held every day for two and one-half hours 
in the morning, and two hours in the afternoon in such 
the men 

All of the classes are made 


subjects as will interest and improve their 


mental and physical power. 
similar to the instruction devel- 


as practical as possible 


yped so widely in evening technical and industrial 
schools 
THE RANGE OF INSTRUCTION 
Many of the men have had little or no education, so 


nstruction is given in English, French and arithmetic. 


Some of the men, knowing that soldiers have the prefer- 


in Government employment, prepare themselves 


ence 
for Civil Service examinations. Others, who have in- 
juries that preclude them from heavy labor, take up 
stenography, typewriting and bookkeeping, and thus 


prepare themselves for clerical positions. In addition 
to these classes, instruction is offered in electrical wir- 
woodworking, art metal work, ma- 
drawing, automobile 
Not all of these 
ever\ be- 
ind the facilities for instruc- 


ne. shoe repairing, 


chine-tool operating, industrial 
driving and repairing, agriculture, etc. 
ourses can be offered in convalescent home, 
ause the number of men, 
within wide limits 

The ial class, which would probably be of most 
nterest to imerican Machinist, is the 


lass in machine-tool operating. The one in particular, 


tion vary 
spec 
readers o! the 


illustration, is carried 


vhich is shown in the accompany) 
mn in the machine shop of McGill University in Mon- 
treal When approached by the Military Hospitals 


too 
of their shops available 


ssion, the Universitv authorities were only 
make the facilities 
training the returned soldiers. 


per week were not difficult, because 


(omm} 
willing to 
for The arrangenients 
for 20 to-25 hours 
of the great number of engineering students away at 
nstructors were only too 


From 


regular shop 


the wat The 
willing to do their sha 


18 to 25 men 


i <= 


re in this patriotic service. 


from the convalescent home take this class 


every da! They are not all the same men from day 
to day, because the time is broken on account appoint- 
ments with dentists, doctors, masseurs, etc.; and men 


being discharged, or are just returned 


ire continuall 

from England. All the instruction is therefore purely 
individual, and the services of two instructors and a 
toolroom man are necessary 


THE SHOP COURSE 


work in chipping, fil- 
ng and scraping a small surface plate about 4 in. square. 
The then faced up on a shaping machine. 
Various exercises in plain turning on the lathe are car- 
Succeeding 


The course begins with bench 


are 


edges 


out on cast iron and machine steel. 
proceeds to the cutting of threads and 


! ied 


this, the man 
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the turning of more intricate machine parts. He is then 
given some more bench work in the shape of a marking 
gage and a machinist’s steel square. Next the 
making of machine parts, which involves the use of the 
file, the lathe and drilling, planing, shaping, milling 
He is then ready to start on a real job, and 


comes 


machines. 


do his part in the production of a real machine. 


THE MATERIAL USED 


A public-spirited manufacturing company furnishes 
all the drawings, castings, steel, brass and fittings for 
small duplex steam pumps. The purpose and action of 
the machine is explained to the men and then the jobs 
are parcelled out as they would be in a shop. Each 
man understands the relation of his work to the whole 
effort, and learns how to handle his detail drawings as 
well as the assembly drawings 

Not all the men finish the work be- 
cause tneir aptitudes, experience, strength and period 
of convalescence vary within Not 
of the men have ever worked with machine tools 


outlined here, 


such wide limits. 
many 
before. Their former occupations range over the whole 
gamut of well-known activities and some that are rarel\ 
listed. If they are not fitted for the work they naturally 
gravitate to some other class after a few days’ trial. 
This kind or work has proved to be vory beneficial to 
such “shell shock.” It also helps in 


cases where there is a stiffening of joints, or loss of 


mental cases as 
muscular power, from the severing of tendons, muscles 


or nerves in the arms by a bullet or shell fragment 


This active physical effort, following massage, limbers 
up the muscles and brings back the old power to atro 
phied members. The men suffering from “shell shock” 
are so interested in the work, that they do not brood 
over their condition; they gradually get a grip on them 
selves and slowly become normal again. 

WorRK AFTER DISCHARGE 


When the men are discharged, they easily find work 


in the munitions plants where they are able to mak« 
high pay and thus continue with profit to help defeat 
the Germans. Some of the men have shown latent 
ability, which they themselves did not suspect, and 
after three months in the classes have been able to 
secure positions as regular machinists on good dail 
wages, instead of being obliged to take some special 
ized operation in shell making at a piece price. One 


particularly satisfactory student had been a member 


of a family of 25 children, and had never seen the in 
side of a schoolhouse. He could not read nor write at 
all, but after four months of study in general subjects 
he mastered the elements of arithmetic through frac- 


reading 


tions and had a simple working knowledge of 


and writing. He switched to the machine-tool class and 
showed a great aptitude for the work. After three and 
one-half months there he was discharged from the arm) 
and he secured a position as machinist in the toolmaking 
room in a large munition plant at $21.80 per week. In 
three months more he was a toolmaker 
Before he enlisted he was a teamster at $12 


earning $5.50 
per day. 
to $14 a week. 

The whole field of 
lescents is being developed in Canada for the soldiers 


vocational training for conva- 


and is producing many encouraging and surprising re 


sults 
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War Problems of Great Britain 


By SIR STEPHENSON KENT? 


HE following address was made at the luncheon 

given by the Editorial Couference of the New 

York Business Publishers’ Association to the 
Special Mission of the British Ministry of Munitions 
to the United States: 

I gather that you will expect me to once more expound 
the gospel we have come here to preach. I may say that 
we have been doing that for the matter of a month or 
more traveling round your enormous country, and grad- 
ually appreciating that we have seen practically nothing 
of it. I think the impression we all have is that it is 
so vast that if we stopped here the rest of our lives 
we really should know very little more about it than we 
do today. 

Your problems and ours differ. 
at a very early moment after our arrival in this country, 
and anything that I or my colleagues may say, I beg 
that you will take not as advice or suggestions, but sim- 
ply as a recitation of the experiences that we have had 


We appreciated that 


in England. 

We recognized in England, after our first few months’ 
very bitter experiences, that the organization of a na- 
tion’s industries on a war basis is even more important 
than having an army. The army is as helpless as a baby 
in its cradle if there is not organization of the industries 
and if the munitions that are absolutely vital to the 
success of that army are not forthcoming, and forthcom- 
ing without interruption. Continuity of supply, and an 
ever-increasing supply are vital to the success of the 
army at the front. 

Industrial peace at home is a necessary accessory to 
the success of your army; without it, it is never going to 
dare to move. My Government called together, before 
the Ministry of Munitions existed, capital and labor; 
federations of employers and the heads, the executive 
chiefs, of our trade unions. We differ from you in that 
respect. The labor that is engaged principally in the 
engineering trade, in the manufacture of munitions, in 
its widest sense, is very highly organized. The per- 
centage of trade unionism there is very great indeed. I 
think it is no exaggeration to say that in the engineer- 
ing trade 80 per cent. of the labor is trade union labor. 

My Government had two ideal bodies to negotiate 
with: The committees of these federations of employers, 
who were fully representative of capital’s voice, and the 
trade union officials, who fully represented labor’s voice. 

That conference ended in what is known as the Treas- 
ury Agreement. That Treasury Agreement 
hodied in the Munitions of War Act. The principal fea- 
tures that I am to worry you with in regard to that act 


was em- 


are as follows: 
PROFITS LIMITED 


In the first place, the Minister of Munitions definitely 
had power and definitely limited the profit made in any 
establishment that was engaged in the manufacture of 
munitions. 

In the second place, the wage of the labor in those 
controlled establishments was fixed; it was made quite 


*Member of the 
of Labor Departme 


Council of the Ministry and Director Genera! 


ot of Great Britain 


clear to the trade union heads and to labor generally that 
thére would be no fluctuation or variation in the wages 
of that labor, except by express consent of the Minister 
of Munitions, and that he would not give his consent to 
any such variation unless an overwhelming case was 
inade to him. 

The state then having fixed the profit and fixed the 
wage, and capital and labor and the Government having 
definitely agreed on the principle which, I think, is essen 
tial, that a nation’s need is not the opportunity for cap 
for make 
Having done that, the state realized its duty in regard 
to the labor, whose wage it had limited. 

The Committee on Production was set up, whose func 
tion it was to ascertain what, if anv 


ital or labor to money out ef its country 


the increased cost 
of living amounted to and to issue a national award in 
regard to that labor whose wage had been fixed. so as to 
meet the increase in the life that that 
labor might find. That committee meets three times in 
a year and has the necessary statistics laid before it, re- 


necessities of 


ceives representations from trade unions and from any 

one else who has a voice or should have a voice in the 

matter, investigates the case very carefuliy, then gives 

instructions that this labor should receive so much extra 
week to meet that 

the employer and is recoverable by 

It is the state’s charge. 


per increased cost. That is paid by 
the employer from 


the state. 
STRIKES ILLEGAL 


The third point was the illegality of strikes and lock- 
outs and compulsory arbitration. The same principles 
underlay that. 
matter between the employer and his employees; in war 
If, through ob 
stinacy on the part of the employer or his employees, a 


In peace time a lockout or a strike was a 
time it is a matter of national concern. 


factory which the army was very laryely dependent upon 
for some very definite and urgent munitions, remained 
out of work for some period, the state could not tolerate 
that 


in war time; and so, in this act, it was laid down 


that any lockout or strike is illegal, and if any one 
incited the men to go out on strike, or if the employer 
deliberately locked out his employees, the maximum 


penalty for any such offense is penal servitude for life. 

My Government induced, it required very little induce- 
ment, the trade union leaders in my country to agree to 
waive all the restrictive practices that had been com 
mon in the manufacture, on the civil side (what now is 
the munition side) from the point of view of output or 
from engagement of labor on war work, for the period 
of the war. On the Government’s side it pledged itsel 
to restore the pre-war conditions in any factory where 
by that the conditions had 
varied. 

Those, I think, are the principal features of that act. 
The act has, on the whole, worked well. We have had 
stoppages, we have had strikes, but they have not been 
of very great length or of very serious moment. And 
I think, if you take into consideration the very long 
period of strain that our workmen have suffered under, 
it is a very surprising thing. You must remember that 
in the early days of the Ministry of Munitions we 


agreement normal heen 
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worked these employees in these factories hours that are 
really disgraceful. One hundred 
and twenty hours in the week in some establishments. 
A hundred hours was quite common. That went on for 
a period of some months. All their holidays, their 
normal pleasures, the relaxations, horse racing, football, 
and so on, were all wiped away. These men were re- 
quired to work and to forget that they were in the 
world to try and get any little pleasure out of life. 
That being the case, after all this long period, it will 
think, easily because of war- 
weariness, a state of mentality that is very apt to 
magnify grievances, any little, tiny, grievance becomes 
It is a very fruit- 


I know no better word. 


be, I appreciated that 


a matter of very great importance. 
ful soil for the pacifist, for the professional agitator, for 
the I. W. W. and so on to work on. And I think that 
it redounds enormously to the credit of our labor that 
we have managed to get through with this continued 
industrial peace. 

The Ministry of Munitions set up in the ministry a 
labor side, of which I have the honor to be the head; 
and to that labor side is given the solving of all the 
problems that deal with labor. Thev are dealt with on 
a policy that is laid down by the Minister of Munitions 
or the Government as the case may be. 

These matters are not left to the individual employer 
to deal with as he thinks fit. We do not permit one em- 
ployer to settle some little dispute in one way, another 
employer a similar dispute in another way. We try and 
get some definite, broad policy laid down, and then deal 
with these matters on that policy throughout the country. 

We look upon it as our business, and we have a very 
considerable staff, whose duty it is to act as the eyes 
and ears of the Minister of Munitions. It is their 
function to know of any possible cause of dissension in 
any industrial center in the country, and to deal with 
that cause of dissension before is becomes a dispute. 

We have the theory that in war time prevention is one 
million times better than cure, and we look upon it as our 
duty to prevent the possibilities of dispute even arising. 
We have, to a certain extent, been successful, but it is 
a very arduous business today, because of that state of 
mentality to which | referred. 

It is so very easy for what appears to be a point of 
no importance whatsoever to suddenly become a sort of 
fiery cross to the whole of my country. And so these 
eyes and ears, these officers of the Ministry, are a very 
our administrative machine. 


essential part of 


UNIVERSAL ECONOMY 
We take the view that today, above all othe: times, 
it is absolutely vital to from every 
point of view. Economy from the point of view of food, 
yes; but economy from the point of view of the ma- 
terials that are essential to the winning of this war, 
economy from the point of view of the use of man- 


exercise economy 


power. 

We look upon it today in England as a very serious 
crime if steel or copper or lead or iron or any of these 
raw materials, which we never have a sufficiency of, is 
used for any purpose other than to help to win the war. 
We look upon the employer or the army or a Government 
department who misuses the skill of any mechanic or 
any citizen really, as guilty of a mistake and a crime 
that it is our duty to put right 
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We have a great number of technical civil engineers 
of the highest qualifications, whose duty it is to investi- 
gate the use made of man-power in these establishments. 
They report to the Minister of Munitions, and if they 
find any employer having in his employ a skilled work- 
man, and that that skilled workman is doing work that 
somebody who possesses less skill could do, we take very 
serious note of it, and move him on to some better work, 
work that he should more properly be performing. 

That, with us, is absolutely vital, and I think, if | 
may say so, that you, in no very long period of time, 
will also find it vital. This war is primarily a war of 
mechanics. There is no country that is today at war 
that has a sufficiency of skilled mechanics. We are all 
lamentably short of skilled mechanics. 

If you will remember that today every gun that we 
manufacture and send to our army, with that gun we 
have to send some small number of skilled mechanics; 
that with every airplane a very great number of me- 
chanics, and so it goes with every conceivable article of 
munitions that we send to the army, we have to deplete 
the skilled man-power that remains to use in our country. 

The better we supply the army, the more difficult our 
problem at home becomes. And so with you exactly the 
same problem must arise; and I understand again that 
one of my colleagues is going to elaborate and give you 
details on that point. 


CONTROLLING LABOR MIGRATION 


We had an experience that I gather you are having 
at the moment, and that is the migration of labor, the 
enticement of labor. We called it the auctioneering of 
labor. In the early days our employers were loyally 
anxious to do everything they could to assist the govern- 
ment in getting the biggest output of munitions that 
was securable at the earliest possible moment. And I 
think they thought that it would be of assistance to the 
country if they accumulated as large a number of skilled 
mechanics as they could in their establishments; that 
they would then be ready to take on any order that the 
government might like to entrust to them. 

Of course, any such experience as that, any such habit 
as that, is a very dangerous one. It leads very rapidly 
to one of the most vicious circumstances that one can 
picture. The man whose labor is being taken from him 
has proceeded to rob somebody else; and so it goes, and 
there is no finality in it. You get unrest of the worst 
description among your labor. Thev are always looking 
round the country to see if they can’t find some other 
employer who will offer them a still higher wage than 
they are at that moment receiving. 

You find that the government attaches the greatest 
possible importance to the output of a certain type of 
munitions. Some employer will be doing his best to get 
that labor that is engaged on that output away from 
that particular factory onto something of less impor- 
tance, and it is a picture. We experienced it in the very 
early days; it leads to a picture of chaos and misman- 
agement and general stupidities that are very difficult 
to overcome. 

We dealt with that under our verv convenient in- 
strument that we have in England which is called the 
Defense of the Realm Act. Under that Act the Minister 
of Munitions and a great number of our government offi- 
cers can draft a regulation which he thinks necessary 
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and publish it and for the time being it becomes the law 
of the land. 

We made it an offense for any emplover in the engi- 
neering industry to offer inducement to labor engaged 
on a similar class of work. We also gave the Minister 
of Munitions power to restrict and regulate the em- 
ployment of labor in any establishment. If the Minister 
was dissatisfied with the way any employer was either 
handling his labor, or was making use of his labor, or 
yenerally, he had the power to lay an embargo on the 
engagement of labor in that particular firm; a very 
valuable “big stick.” It brought things to some sort of 
state of order, and todav we have no trouble from that 
point of view. In fact, one may say that wages are 
stabilized, occupation is stable; that we have more or 
less solved that particular problem. I say it with all 
reserve, because if there is one thing the war has 
taught me it is to give no pledge and to make no 
»rophesy. Nobody knows what is going to happen to- 
morrow. 

Talking to our chairman at lunch, I made the remark 
that I had and still have the greatest possible abhor- 
rence of public life. I had always made it a pledge to 
myself and to a great number of other people that 
nothing in the wide world would ever induce me to 
enter public life or to make any sort of public appear 
ance anywhere. I find myself in America doing nothing 
else. 


Well, that is the war. The war has brought that 
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about. Certainly had my country remained at peace. 
nothing in the wide world would have brought it about. 

I then proceeded to say to him: “If we do that in 
war time, why don’t we do something for our country in 
peace time?” And he asked me to make mention of 
that. 

I do think it is an old truism-—and this does not 
apply to your country or to my own, but the people 
have the government thev deserve, and I do think (1 
am a business man when we are at peace) that the 
business communities of the world have got to take a 
bigger interes’ in their government in peace time and 
not leave it till war time in future. 

In conclusion: It is absolutely impossible to exag 
gerate the importance, the overwhelming importance 
that labor plays in war. Without labor, without that 
industrial peace of which I spoke, this war cannot be 
won. It is the basis of the war. Your man-power at 
the front, your man-power at home, al! turns on labor’s 
activities and the solution of the preblems that war 
brings in regard to labor. 

I want to also say this: That on the solution, on your 
solution, of the problems with which vou are faced, a 
great deal depends in my country, too. Should you fail 
to solve those problems, it will react, and react very 
seriously, in England; and we look to you with a great 
leal of confidence. I think we appreciate how enormous 
those problems are, but we are happy that you will solve 
them and solve them on the right lines. 


Dilution of Skilled Labor, and Women 
in Industries 


By G. H. 


HE following speech was made at the luncheon 
given for the Special Mission of the British 
Ministry of Munitions by the Editorial Confer- 
ence of the New York Business Publishers’ Association: 

Your chairman has asked me to give you some par 
ticulars of the schemes we have adopted to meet our 
shortage of laber, a shortage which has been the one 
factor in restricting our output of munitions from the 
beginning of the war till the present time. Our two 
schemes have been the dilution of skilled labor and the 
substitution of women for men. Both of those schemes 
were contrary to the trade union customs and practices 
as they were before the war, and we have been able to 
put them in practice only on the basis of the agreement 
between capital and labor. 

One provision of that agreement was the abolition of 
all jurisdiction limits, and another provision had the 
effect of abolishing all trade union customs and prac- 
tices during the period of the war. The whole agree- 
ment, however, referred to work on munitions only. 
Our employers made use of those agreements in various 
ways. First, an unskilled worker was brought into the 
plant to do any easy job. The man so displaced was 
put on the more skilled work, and the man displaced 
was again promoted, and so on until there had been an 
upgrading of skill throughout the whole shop. 


*Chief Technical Dilution Officer of the Labor Supply Depart- 
nent of Great Britain 
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I might give you an instance of that process which 
occurred recently in a steel works in Wales. The works 
had put up some new furnaces but the ministry was un 
able to supply either skilled men or unskilled men fo) 
the extension. The firm solved its problem by taking on 
sixty-seven women. The women, though, did not work 
the furnace. The process was this: The women took 
the place of laborers in the plant; they did loading and 
unloading and whceling and transporting of material of 
all kinds and breaking up limestone, and generally all 
the laboring work in the plant that they could tackle. 
The men so displaced were put onto the simplest jobs 
in the works. 
und mixers and those men were promoted to be third- 


They were made fourth-hand melters 


hand melters and mixers, and so the grading-up process 
was continued on the old furnaces until a_ sufficient 
skilled staff had been obtained to work and man the 
new furnace. 

Another method adopted was to draw unskilled men 
from the non-essential trades, unskilled men who were 
either over military age or of low medical category. 
Watchmakers were brought into the tool rooms to do 
gage making. Our building industry was largely closed 
down and we took sanitary plumbers from there and 
trained them up to do lathe turning for our explosive 
factories. We also drew from the building industry 
carpenters and joiners and sent them into the shipyards 
to act as shipwrizhts and shipjoiners. We took me- 
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chanics, textile mechanics, from the textile industries, 
accustomed only to rough work, and trained them up to 
the better work of munitions. A third way was by 
confining the fully qualified mechanic to the highest 
forms of skilled work. If the mechanic normally had 
been on a job that could be split up into two or more 
parts of varying degrees of skill, the mechanic was 
confined to the part requiring the most skill, and we 
trained up men and women to do the lesser skilled 
parts. As an example of that process, I might mention 
the making of snap gages in the tool room. We com- 
monly employ women to make, harden and grind the 
gages to within nearly their final limits, perhaps half a 
thousandth of an inch, and we confine the skilled me- 
charic to putting on the finishing touch. 

Those schemes we called the “dilution of skilled 
labor,” because we made the very little skill we possess 
go a very long way by diluting it with as much un- 
skilled labor as possible. That dilution helped us to a 
great measure in dealing with our shortage of skilled 
labor, but before long practically all the useful men in 
the non-essential trades had either been drafted into 
the army or had gone into the munition plants, and to 
meet our continually increasing demands for munitions, 
we had to rely upon the women, and we adopted the 
scheme of employing women for every job which a 
woman could do or could be trained to do. 


AGREEMENT AS TO WAGES OF WOMEN 


Now, I should which at- 
tached to the agreement between capital and labor, a 
condition affecting the wages of women. It was agreed 
that a woman undertaking work which previously had 
been done by a skilled mechanic, should receive the same 
day rate as the skilled man; if she was on piece work, 
she the rate. It was only 
when she was on unskilled or semi-skilled work that 
the woman’s wage could differ from that of the man, 
and then her wage was regulated by an order which 
fixed a minimum wage, a wage, roughly speaking, two- 
thirds that of the unskilled man. Those wage conditions 
may not appear of great advantage to the employer, 
but indirectly they have proved extremely useful. 

As a result of the good wages that women have been 
able to earn on munitions work, we have never been 
short of applicants for any kind of work, and our em- 
ployment of women at present is limited only by our 
In another respect, too, 
those conditions have been useful. They have had the 
effect of attracting to munitions work a good class of 
woman who has had a fairly good education, and we 
have found that she is capable of far better work and 
can more easily acquire skill than the type of woman 
that previously had been common in our textile and 


refer to a condition was 


was to receive same piece 


facilities for training them. 


other factories employing women. 

Our women have done very much more than anybody 
believed would have been possible. We have now on 
munitions work only, over a million women. Every one 
realized that we should have no difficulty in introducing 
women on the simple repetition jobs of a light charac- 
ter, but since the Minister of Munitions began to urge 
the employment of women—and that was about two 
vears ago—the development of their employment on 
munitions has been most striking, both in the extent 


to which machine shops are staffed by women and in 
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the difficulty of the work on which they are engaged. 
Operating work on shell and fuses and grenades is ob- 
viously women’s work, although two years ago 12- and 
15-in. shells would have been regarded as on the heavy 
side for women, but now women are doing very much 
more than merely operating the machines. We have a 
shop on 5-in. shells in which only 6 per cent. of the 
hands are men; and in the machine shop all the tool 
setters and all the charge hands are women. And we 
have another shop on 6-in. shells in which the propor- 
tion of skilled mechanics is one to every fifty women. 
I mention that shop because for output it is one of the 
best shops in the country. 


CLASSES OF WORK WOMEN HAVE DONE SUCCESSFULLY 


Taking shell and fuse and that class of munition work 
as a whole, on the average, about 80 per cent. of the 
hands in the plants are women. And that is a very 
important result from the point of view of man-power. 

And there is another class of munition work in which 
the same obtains. That is in the explosive manufacture 
and filling. In our largest explosive factory, making 
cordite, gun-cotton and certain other explosives, we have 
15,000 hands, and of those 11,000 are women. On filling 
work, on the small shell, and on fuses and similar 
articles, we reach percentages well over 90 per cent., 
and on the larger shells the percentages are, of course, 
lower. 

Coming to more highly skilled work, the percentage 
of women employed is, on the average, a good deal 
lower. But there individual in which our 
percentages reach very high figures. We have a shop 
engaged on breech mechanism for howitzer guns in 
which every machine tool is operated by women who 
set and grind their own tools, and the tools themselves 
are hardened and ground by women. 

And, to take another example from tool room work, 
we have women making screw gages, and the only 
skilled assistance they receive is that a toolmaker checks 
the setting of their chasing tools. For that class of 
work training is required. In the work I previously 
mentioned, the simple repetition work, we have found 
that no training, no special training, at least, is neces- 
sary. But the plants engaged on skilled work have 
found considerable difficulty in the earlier stages of the 
training of women. Frequently they have but little 
work of a simple character on which the women can 
gradually acquire skill. And to meet that difficulty, the 
Minister of Munitions has equipped a number of train- 
ing schools and constructional facteries, who train the 
women and then supply them to the plants. In those 
training establishments we do not attempt to give any 
general instruction. The women do have a two weeks’ 
course of general work, in which they are taught to use 
the foot rule and the micrometer, but then their training 
is specialized and they are taught to do a specific job 
on a specific type of machine. And in that way, by 
confining their work to quite narrow limits, we find 
that they can acquire considerable skill in from six to 
eight weeks’ training. 

But the larger proportion of the training has been 
done in the plants themselves, and we have had an 
interesting example of that in certain of our machine 
tool makers. They have started schools in their own 
works in which they have trained women in the use 


cases 


are 
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supply a 
send 


of types of machine and then when they 
machine to a customer, they are prepared to 
with the machine as an item in the list of accessories 
one or two women who have been trained to use it. 

And now a word as to the results of the women’s 
work. In 1915 all our employers regarded the intro- 
duction of a woman into a machine shop as one of 
the horrors of war—about on a par with Zeppelin 
bombing and the shortage of sugar. Nothing has been 
more striking than the change of our employers’ atti- 
tude toward women in the past two years. 

If there is now a question between taking on a woman 
or an unskilled man, the employer has no hesitation at 
all. 

The woman has been found to be a better and more 
conscientious worker than the unskilled man; at least, 
the type of unskilled man that is available in our country 
now. And the woman has been found better able to 
acquire skill rapidly. On skilled work, when it is a 
comparison between a woman and a fully qualified me- 
chanic one cannot, of course, expect the woman to be so 
valuable an asset as a man who has been four or five 
years at his trade. But now the only skilled men we 
can scrape out of the less important munition factories 
are of so poor a quality that it is not uncommon for 
an employer who requires extra staff to take on women 
and train them himself rather than apply to the Minister 
of Munitions for the poor quality of man that he knows 
is all he will be able to get. 

I am afraid, gentlemen, that these results of our ex- 
perience may seem rather far off for conditions now 
obtaining in your country. But in England the diffi- 
culties of the shortage of labor came upon us very 
suddenly and unexpectedly; and I believe that you are 
no better off for skilled men than we were at the out- 
break of war, because you have adopted the policy of 
the unskilled operative to a far greater extent than we 
did in England. And I believe that you will in a 
question of a few months find yourselves following our 
experience and faced with a serious labor shortage; 
and then I hope that the results of our experience may 
prove of some service to you. 


Enlisted Men’s Insurance Law 
By W. G. McAboo 


The Secretary of the Treasury, Washington 

To the Officers and Enlisted Men and Women of the 
Army and Navy of the United States and Their Rela- 
tives: 

The Secretary of the Treasury, through the Bureau 
of War Risk Insurance, has been charged with the ad- 
ministration of the War Insurance Law enacted by the 
Congress as a measure of justice to the men and women 
who have been called to give their lives, if need be, in 
the service of their country. 

I wish to acquaint you with the benefits and privileges 
which your Government has placed at your disposal. It 
is essential that you and your families at home should 
know of your and their rights under this law in order 
that full advantage may be taken of them. 

To care for the wife and children of the enlisted 
man during his service, the War Insurance Law compels 
him to contribute up to one-half of his pay for their 
support. The Government, on application, will gener- 
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cusly add to this an allowance of from $5 to $50 a 
month, according to the size of the family. Moreover, 
if the enlisted man will make some further provision 
himself for a dependent brother, sister, 01 
grandchild, they may be included in the Government 
allowance. 

If, as a result of injuries incurred or disease con 
tracted in the line of duty, an officer or enlisted man 
or an Army or Navy nurse should be disabled, provision 
is made for compensation of from 330 to $100 a month 
to him, and, should he die, compensation of from $20 
to $75 a month will be paid to his wife, his child, or 
his widowed mother. 

In order, however, fully to protect each person and 


parent, 


family, Congress has made it possible for every soldier, 
sailor, and nurse to obtain life and total-disability in 
surance. This insurance applies to injuries received 
while he or she is in the 
shall have left it. 

Exposure to the extra dangers of war makes the cost 
of life insurance in private life insurance companies 
prohibitive. 
tion for the Government to assume the risk of insuring 
hundreds of thousands of our soldiers and sailors who 
are making the supreme sacrifice. Under this law, every 
soldier and sailor and nurse, commissioned and enlisted, 
and of any age, has the right, between now and Feb 
12, 1918, to take out life and total-disability insurance 
up to $10,000 at very low cost, with the Government 
without medical examination. This right is 
optional. The soldiers and sailors are not compelled 
to take insurance, but if they desire to exercise the 
right, they must do so before the 12th of February, 
1918. The cost ranges from 65c. monthly, at the age 
of 21, to $1.20 monthly, at the age of 51, 
$1000 of insurance. This is a small charge on a man’s 
pay—small in proportion to the benefits it may bring 
The will be his pay, if he 
desires, thus eliminating trouble on his part. 


service or after he or she 


It was, therefore, a piain duty and obliga- 


purely 


for each 


premiums deducted from 

To provide adequate protection until Feb. 12, 1918, 
during the period when the soldiers and sailors are 
learning the details of this law, the Government auto- 
matically insures each man and woman, commissioned 
or enlisted in the military service of the United States 
It pays the man $25 a month during total permanent 
disability; if he dies within 20 years, it pays the rest 
of 240 monthly installments of $25 each to his wife, 
child. or widowed mother. 

I desire to call the provisions of this just and gen- 
erous law to the attention of our officers and enlisted 
men and women so that they may not be deprived of 
their rights through lack of knowledge. Full informa- 
tion may be obtained from the Bureau of War Risk 
Insurance of the Treasury Department, Washington, 
D. C. I earnestly urge that the officers of the Army 
and Navy give to the men under their command all 
possible aid in helping them to understand fully the 
benefits that this insurance may bring to their families 
and the small cost at which it may be obtained. 

This is the greatest measure of protection ever offered 
to its fighting forces by any nation in the history of 
the world. It is not charity; it is simply justice to 
the enlisted men and women and to their loved ones 
one of them should 


at home, and each and every 


promptly take the benefits of this great law 
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Chuck for Nipples and Studs 


By WILLIAM FORRAY 

The illustration shows an_ efficient 
chuck for nipples and studs. The body A is threaded 
to a shoulder to receive various sizes of nipple holders 
slotted for the wedge C and the 


accompanying 


B and is and bored 
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NIPPLE AND STUD CHUCK 


plunger J respectively. The shank of the body A is 
turned down to facilitate chucking when the pipe ma- 
chine is used. 

In operation, the wedge C is first driven home, there 
by forcing the plunger J) against the inner face of the 
nipple holder; the nipple is then screwed into place and 
the thread cut. To release, the wedge is loosened by 
a light blow, thus taking the pressure off the plunger, 
when the nipple can be easily removed by hand. 


Truing Milling-Machine Centers 
By FRANK LANG 

In reference to the article on truing dividing-head 
and tailstock centers, on page 322, is the head center of 
such peculiar design that it cannot be bridled on a lathe 
center, run in the steadvrest and ground with an ordi- 
nary center grinder? 

For the tail center, a split bushing may be used in 
the steadyrest, provided the tail center can roll a true 
circle. The flat and keyway in the center would pre- 
vent grinding in the above manner without the use of 
a bushing. 
this manner with satisfactory results 


I have ground various makes of centers in 


Making a Special Side Pin Wrench 
By FRANK C. HUDSON 

Side pin wrenches are extremely handy 

loosening nuts that must be flush with 


for eithe: 
tightening or 
the part into which they are screwed, but they are not 
easy to make in a thoroughly substantial manner with- 
out more or less trouble, particularly in the repaii 
shop. 

As the the 


thin, the only way in which the pins can be securel; 


metal of wrench itself is usually quite 
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FIGS LIND 2 TW WAYS OF MAKING A PIN WRENCH 
located is to turn a shoulder on them and butt this 
shoulder thoroughly against the plate. The back end 


can be riveted as shown in Fig. 1. 

In order to remove a nut of this kind while repairing 
an automobile of a somewhat unusual make, I tried an- 
other method of making the wrench, and it worked out 
quite successfully. Two short pieces of drill rod of the 
proper size were selected, and holes, of such a size as 
to make a drive fit for the pin, were drilled at the 
proper place in the plates. The pins were then driven 
through the plates so as to project about , in. on the 
back side. About 3 min. exercise with the oxyacetylene 
flame welded the pins in place by running metal on the 
back side of the plates. In this way the pins were held 
firmly, and the necessity for turning any 
shoulder on the pin was avoided. 


sort of a 


Positive Stop for Shifter Rod 

By M. JACKER 
On page 988, Vol. 46, E. N. 
stop for machine-tool shifter rods. 
of getting at this is simpler than any I have yet seen. 
For a have used ~.-in. 
diameter long, bent 


Gillis shows a positive 
I believe my method 


i-in. diameter shifter rod I 


bessemer rod about 12 in. cold, 
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as shown below. With a round file, this is notched 
about .', in. deep to fit the shifter rod. It is then 
sprung shut sufficiently to grip the rod and placed 
in position against the rod bearing. A wire is twisted 
around it and the bearing to hold it in place. It is 
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POSITIVE STOP FOR SHIFTER ROD 

advisable to use the flat piece, twisting the wire, over 
it, so as not to hamper the free motion of the spring. 
The shifter rod might also be notched at the stopping 
point as shown in the illustration, but in most cases this 


is not necessary. 


Holding a Shell While Turning the 
Band 


By E. W. BURCHELL 


The illustration shows the details of a fixture that 
we have used to good advantage. We were having a 
lot of trouble turning copper bands on 1-lb. shells, so 
[ designed this fixture. The spring collet B is made 
to float in the hood C, and the tension spring A in the 
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FIXTURE FOR HOLDING 1-LB. SHELLS 


tailstock forces the shell and collet back into the hood C, 
causing it to grip the shell. 

In turning the band, the cross-slide on a standard 
engine lathe with a stop was used and the compound 
slide set on an angle to coincide with the bevel on the 
band to be turned; then another stop was set for the 
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compound slide to go against. With this device we 
never stop the machine to put in or take out the work, 
and we have increased our production in the neighbor- 
hood of 150 per cent. on this operation. 

In the illustration, A is the work, B the spring collet, 
C the hood, D the lathe cone, E the latheways, F the 
tailstock, G the center to fit the nose, H the ball bearing, 
J the holder fitting in the tail spindle, A the coil spring, 
L the adjusting link, M the lever. 


Punching on a Broaching Machine 


By F. W. SHULVER 


We had a large number of king pins to slot as illus 
trated at A. After drilling four holes in a jig, the 
job was to get the web out between the holes so that 
the broach would go through. Having no punch, we 
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RIG FOR PUNCHING ON A BROACHING MACHIN} 


tried a big arbor press. First, the paw! chewed up 
then the ratchet broke, and the keyway out 
Therefore, we made this rig for the broaching machine 
and a boy did about 80 in an hour. 


gave 


Making Drawings for the Patternmaker 
and Machinist 
By R. C. HEINMILLER 


The method of making drawings for the patternmaker 
and the machinist as suggested by J. H. Lonie on page 
341, has a feature that to me appears objectionable. 
According to his method, the patternmaker’s dimensions 
are added to the tracing containing those for the ma- 
chinist, after a vandyke print has been made of this 
tracing. If the piece to be made is a simple one, say 
a cast-iron pulley, it matters very little whether a few 
additional dimensions are put on the drawing. But if 
it is a complicated piece, like a lathe bed or apron, the 
patternmaker would be confronted with a mass of 
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dimensions and of which do not concern 
him, but would most likely tend to confuse him. 

\ way that proves very satisfactory is to make the 
drawings for the machine shop in ink on tracing cloth, 
and the sketches for the patternmaker on pencil tracing 
cloth. The ink tracing has only the dimensions for the 
machinist, while the pencil tracing contains those for 
the patternmaker alone. 

The pattern sketches full 
practicable, so that the patternmaker can if necessary 
scale the blueprints made from the pencil tracings. The 
drawings for the shop can be reduced to scale, all the 


notes, many 


are made size whenever 


machinist’s dimensions being put on so that no scaling 
By this method each workman has 
and notes he and no others to 
confuse him. The pattern sketches are made directly 
on the pencil tracing cloth, thereby saving the time 
for tracing, while for the ink tracings a pencil drawing 
is first made and then traced on the cloth, unless the 
piece is simple; in that case it is drawn directly on the 
not 


will be 


the 


necessary. 


dimensions needs, 


cloth in pencil and then inked. Sometimes it is 
necessary to make a pattern sketch, because the pattern 
maker can work from the machinist’s blueprint. 

Drawings for gages, jigs and fixtures can be made on 
pencil tracing cloth and the blueprints sent to the shop. 
This is an easy and rapid way. A pencil tracing is 
sufficient, because only a few prints will be made. It 
may, in fact, be but is therefore not 
wise to spend time to make an ink tracing. 

Another method is to make the drawings on drawing 
paper, the drawing then being tacked on a light board 
und shellacked. When dry, it is ready to be sent to the 

hop. When returned to the drawing room, the surface 
is scrubbed with soap and water, the drawing removed 
board and filed The pencil tracing 
far the better of the two for gages, jigs 


used once, and it 


from the away. 
method is 


ind fixtures. 


DV 


How Would You Make This Casting? 
By M. E. DUGGAN 


page 164, with a re- 


The editor makes reply 


illustrated on 


to 


A casting was 
make it. 
a possible method of mold- 
ing and pouring the casting. The method is 
good one and is used in the production of a great man: 
However, it 


quest for a way 
illustrating and describing 
a very 
castings, round and otherwise. possesses 
the objectionable features of guesswork in the setting 
of namely, working in the dark—and a pos- 
sibility of a tilt, little or much, in the setting of the 
which would displace proportionally the 


I have vet to meet the pattern 


the core 
core a sus 
pended chamber core. 
maker or molder who can show me a practical method 
for producing this casting 

There is another side to this question. Was it neces 
sary to make this casting with the end closed? This 
query applies not only to this one job in particular, but 
to a great many jobs that are being made every day 

Now, would a casting made with a cored hole through 
the solid end tapped and filled with a screw plug, fin 
ished flush with the end face of the casting, answer the 
purpose a casting made with a solid end? 
True, this means extra work in the machine shop, but 
this is of least importance if the method will aid the 


as well as 
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molder to produce a satisfactory casting. The altered 
methed is clearly shown in the sketch. 

The metal enters the mold at the bottom. The pouring 
is done through a “step” gate. The method is 
common one; the purpose of the step gate, or deflector, 


not 
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ALTERNATIVE CASTING 


is tec prevent the metal from striking on the bottom of 


the gate passage and washing the loose sand into the 
mold. Notice the sizes of A and B; they are large 
enough to support and secure the core in its place. No 
guesswork with this method. 


Improved Flask Pin for Plate 
Pattern Work 
By F. THORNTON 
As we use a great many aluminum plates for small 
much trouble with the 


that 
rocking 


castings, we have experienced 
old V-shaped flask pin, as it is 


be no 


essential there 


side or 
motion in drawing the 
With the YV- 
pin, unless it 
is drawn up so tight 
that the flask is hard to 


a rock 


WW 


plate. 
shaped 


WN 


> 


operate, there is 


ing motion caused by 
BZ the slide 
over the side of th 
V-pin, if the 


does not draw the nlate 


slipping up 
molder 


or up per.ectly 
true or if he exerts any 


The result is that the mold is spoiled and 
I 


cope 


IMPROVED FLASK PIN 


side pressure. 
much time is wasted. 

I have found by making a pin and slide 
as A the drawing, this rocking 
entirely eliminated. With the half-round pin, the slide 
grips the two straight edges and cannot slip up over the 
sides of the pin, as in the V-shape. This pin gives 
us more perfect molds and a larger production per man. 


1alf-round, 
and B in motion is 
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Production Chuck for a Boring Mill 


By WILLIAM A. F. MILLINGER 


The chuck shown in the illustration was designed for 
The piece to be machined is a cast 
the 
shown 


a boring-mill job. 
bronze wormwheel, the only machining being in 
side 


hole and the two faces. The fixture as 





BORING-MILL CHUCK 


was built for rapid production. The sketch is only 
tentative and not to scale, but it illustrates the idea. 
The holding jaws work on a cam action tightened 
and released by a lever. The jaws are made to fit 
on the pitch diameter of the wheel. The cut in this 
case is light, and of course the heavier the cut the 


tighter the jaws wedge. 


Truing Milling-Machine Tail Centers 
By C. M. 
William T. Slider’s method of truing tail centers 
for milling machines, on page 322, seems to me unneces- 
sarily involved, expensive and inaccurate. The sketch 
herewith shows a method I used while working in the 
toolroom, many years ago. 
The cutter A was forged from a piece of Jessop’s 
steel and finished on a tool-grinding machine as shown, 


CONRADSON 











METHOD OF TRUING MILLING-MACHINE TAILCENTER 


and clamped to the dog plate by two i-in. bolts. The 
heads were set on the table, and the tail center was 
turned by rotating the headstock center by hand. Feed- 
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effected by 
Care 


ing the tool to tne cut turning the 
knurled head on the tailstock taken 
to have proper angle and relief on the forming tool, 
and the tool was located at the precise center. 

The time required for the actual truing was but two 
the work extremely well 
perfect as to angle, 

The center was carefully hardened and 


was 


screw. was 


or three minutes, and was 
done, being 
concentricity. 


showed no distortion. 


surface finish and 


Ring-Marking Center Punch 


By T. R. CHARLTON 


The article by Hugo F. Pusep on page 1087, Vol. 46, 
on the “Transfer Center Punch,” reminded me of the 
practice in constructional works. Punches such as he 
describes are used to mark the centers of holes in plates, 
angles, etc., from templets; but as drills do not always 
follow the center as they ought to, there used to be con- 
tinual friction between the department respensible for 
“marking off’ and that responsible for drilling, in the 
works of one large firm of constructional engineers. To 
being drilled correctly according to the 
the transfer center punch, a ring 


insure holes 
center produced by 
punch was used. 
The illustration will explain itself fairly The 
center bit is kept extended by means of a light spring 
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RING-MARKING CENTER PUNCH 
at the back. When the tool is used, this spring allows 
the cutting edge of the ring to mark a circle around the 
center. It was found in practice to be advantageous to 
relieve the cutting edge of the ring in four places. The 
diameter of the ring was made about ! in. larger than 
the hole, so that it was visible when the hole was drilled 
Then the fault, if any, could be brought home to the 
right department. Tools of this have a great 
moral influence They prevent work as the 
mechanic knows his work will be appreciated if wel! 
done and the reverse if it is not. 

Perhaps the foregoing may be of interest, as many 
years experience with the transfer center punch has 
proved its limitations; hence, the ring punch to com- 
plete the marking. 


sort 


poor 
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Are We Doing Our Bit? 


HERE is one unfortunate feature 
in having the war so tar 
We do not 


do not really know we are 


away. 
realize what it means, 
at war, and in 
too many cases take no action except to 
wail at the increase in prices and in taxes. 


We 


of the task we 


have not yet sensed the immensit\ 


have undertaken: the task 


which we must carry forward to the 
nish, and the right finish, until the 
dreamers of Pan-Germanism, or world 


domination, shall have been shorn of all 
power. For unless this is done the conflict 
will only have been postponed, and we 


must endeavor to make its repetition 


impossible. 


‘Too many of us look to General Persh- 
ing and his men as the only factors in our 
the van- 


part of the struggle. They are 


guard, nothing more. ‘Theirs to meet the 


enemy face to face, to shell and be 


shelled, to be gassed and to reply in kind, 
to fight, to suffer and to die if need be 

but we are the real army on which their 
success depends. If we fail they cannot 
possibly win, no matter how brave they 


be or what the sacrifice. Although battles 


are being fought three thousand miles 
away they must be won here in the 
United States by keeping our valiant 


vanguard supplied with all the munitions 
they can use, all the weapons they need, 
with food, with clothes 


with transport, 


and other necessaries of modern warfare. 


Nor is this all. 


of the food for our allies, 


We must supply much 


both soldiers and 


non-combatants and we must see that 


they have coal and metals and munitions 
to the best of our ability. Unless we do 
this, unless we make sacrifices if need be, 
to supply our old-time and present Ally, 
France, with as much food as possible, 
her soldiers cannot fight most efhciently. 
And more fighting and dying must fall 
France is 
She 


the invader, 


to the lot of our own troops. 
not giving up the fight; far from it. 
wants to free herself from 
but she must have many things which 
we produce, even if we go without them 
ourselves. We must remember that every 
sacrifice we make may save the life of a 
soldier, perchance a son or a near relative, 
while an extravagance may condemn him 


toa lonely erave. 


We must win this war. Unless we do, 
none of our industries, institutions or 
ideals will amount to much more than 


the “‘scraps of paper,”’ which marked the 
beginning of the German war of conquest. 
But in order to win in the shortest pos- 
sible time and with the least loss of life, 
every one of us must feel a personal re- 
sponsibility of conduct. 


Whether our lot lies in the office or the 
shop, or in neither, we are a part of the 
vast home army that must stand behind 
our boys in France. And everything we 
do affects their welfare. They cannot win 
the war without our help. We, the main 
army, must support them loyally at all 
points. We must get the knowledge of 


our personal responsibility firmly fixed in 
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our minds and never lose sight of it. 
no one can shift this responsibility any 
more than a soldier can shift his duty toa 


comrade. 


What can we do? 


J 


Anything that increases the output of 
the shops. Not by overtime or crowding, 
which is not a permanent increase, but by 
better planning and better cooperation. 

By adjusting difficulties before they 
arrive at the stage which affects output. 
A day lost can never be replaced, and a 
single day’s output of shells may easil\ 
decide a battle. This is no time for 
profiteering by either employer or em- 
plovee, it is equally unpatriotic on either 
side. 

By designing and making better and 
more efficient tools. 

By taking better care of machinery so 
as to require fewer repairs. This not only 
reduces repair costs and saves labor 
but prevents loss of productive time. 

By reducing the percentage of spoiled 
work. This can also be helped by seeing 


that the specifications do not call for 
closer tolerances than are actually neces- 


sary. 


Study the accompanying supplement 
carefully; it is for us all. Whether we be 


manufacturer, dealer or workman, our 
boys are facing the foe on the other side. 

This is our war, whether we wish it or 
not. And not a day must pass without our 
feeling this responsibility. It is not a 
matter of choice now, and the question is 


not even debatable until the war is over. 


For 











Then personal differences of opinion can 
have full sway. 

But now our one duty is to help win 
the war in the shortest possible time. 
Anything that delays action; anything 
that holds back the making of arms and 
ammunition, of airplanes, of clothes, of 
blankets, or of any needed supply, length- 
ens the war and is responsible for many 
Useless discussion 


lives. protest or 


retards our work of preparation, and 
every delay takes its toll in the needless 


sacrifice of men. 


Nor must we delude ourselves as to the 
war's being near its end. For while we 


sincerely hope it may be, there are no 
indications which warrant our slackening 
our preparations for a_ single instant. 
Italy’s reverses are likely to add a year to 
the war-—-nor must we 


the leneth of 


blame them any more than ourselves. 
For months we have let their pleas for 
ammunition and for coal go unheeded. A 
few day’s output from our mines might 
have prevented the whole Italian retreat. 
We must not only talk of cooperation, we 
must practice it. Anything which helps 


an ally play its part in the struggle, 
helps to shorten the war and to save the 
lives of men in all armies. 

work together in all things. 


We must 
Personal interest must give way to the 
common good. For without this coopera- 
tion the best that is in us cannot be se- 
cured. Let each one ask himself at night, 
before he sleeps, what he has done during 
the day to help uphold our boys “over 


there.” 
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Automatic Electric Shell-Heating 

Furnaces 
furnace for 
in Fig. 1 
that have for 


electric equipment heat 


is an adaptation of 


automatic 
shells shown 
similar 


The 
treating 
furnaces of 


size years been used 


for the heat treatment of steel parts for railway and 
motor car equipment. The furnaces are identical with 
equipments of similar size that have been in use for 


years. 

The quenching mechanism is modified over the in- 
dustrial type equipments, that the shells may be 
sprayed instead of quenched. They are held in a verti- 
cal position, and rotated during the spraying period to 
produce even cooling. 

The equipment consists essentially of two furnaces; 
the quenching mechanism, and the automatic control 
Fig. 2, by means of which all operations, or 
of shells are accurately timed and executed. 


SO 


shown 
movements, 


























through Center 
Furnace 


Section 
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This department is open to all new equipment of interest to shop owners. 
should be addressed to Editorial Depart me nt, 


Photographs and data 
“American Machinist.” 


The final control of the movements of the shells, how- 
ever, is centered in several contact making pyrometers. 
They are so adjusted and calibrated that when the 
shells in the discharge part of the first furnace have 
reached their temperature and soaked for a predeter- 
mined time to insure their being heated through, the 
special pyrometer controlling that furnace closes con- 
thus setting in motion, through a radial] dial 
the various motor control valves for pushing in 
new row of shells, simultaneously discharging the 
fully heated shells, allowing them to clear the furnace 
and drop into the quench. At this same time the push- 
er of the furnace is backed out and the doors closed. 
Meanwhile, the shells that have just dropped into the 
quenching mechanism have commenced to rotate, and 
the spraying water, not only from the pipes supplying 
from the side, but from those spraying on 


tact 
switch, 


a 


the spray 
the base and nose are turned on and allowed to flow for 
a definite interim, which, in turn, is eontrolled by a 


motor operated time element on the automatic control. 
At the end of this time-period the water is automatically 
shut off, and the shells just quenched are moved up by 
the forks in each shell nose connected to the long radial 
arm. The movement of this arm delivers the entire row 
of shells in front of the pusher of the second furnace, 
and then returns to its position of rest at the bottom 
of the quenching mechanism, ready to receive the next 
lot of shells to be quenched. When the shells in the 
second furnace, or drawing furnace, as it is sometimes 
called, are fully heated to the required temperature, a 
similar operation takes place, wherein the shells that 
have just been received from the quenching mechanism 
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are pushed into the second furnace, in turn pushing out 
the shells in the discharge end under the contact making 
pyrometer tubes, which have by this time reached the 
temperature to actuate this equipment. 

The illustrations show the size of an equipment used 
for heat treating 45 8-in. American high-explosive 
shells per hr., which is equivalent to 3! tons per hr. of 
any other size of shells, shrapnel or high-explosive. 

The principal advantage of these electric furnace 
equipments over the ordinary types of furnaces is, 
primarily, greater precision and certainty in obtaining 
the required temperatures and quenching conditions. 
It is apparent that an equipment of this character will 
produce shells in the largest quantity without any varia- 

















tion in the treatment; the human element being en- 

tirely eliminated, with the exception of placing the 
PIG AUTOMATIC AIR-VALVE CONTROL 

shells to be treated on the charging platform of the 


first furnace, and subsequent operations being controlled 
by the automatic part of the equipment. 

The second advantage of importance is the great 
saving of labor. One man on the charging end, and one 
man on the drawing end of this entire equipment 
is all that are required for a 40 
shells per hour. This advantage at the present time is 
a big factor from a commercial standpoint, and it 
eliminates the necessity of procuring additional men 
for furnace operation. 

Reliability is another matter of prime importance. It 
is a common thing for an equipment of this character 
to operate continuously for a campaign of six cr eight 
months at full capacity without an hour’s delay. 

It is believed that these automatic equipments have a 
place in the production plans for the large quantity of 
shells that must shortly be produced. Their first 
is large in comparison with non-automatic fuel 
equipments, and it must be borne in mind that the labor 
savings are large, but where electricity may be had at 
the usual commercial rates the actual cash 
these automatic equipmenis will enable them to be paid 
for out of these savings during the life of a contract 
of any considerable size. 

These automatic furnaces are built by the Electric 
Furnace Co., Alliance, Ohio. 
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saving by 


“‘Costimeter”’ 


The Costimeter Co., Detroit, Mich., is now market- 
ing the machine illustrated in Fig. 1, which is known 
as the “Costimeter.” Its function is to stamp times 
on suitable cards for the purpose of determining the 
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time spent on various jobs. The Costimeter is ap- 
plicable in any case where a job or operation ticket, 
with the 
ascertaining the time 
consumption of any job or operation and the wages paid 
for this time. 


or- factory use, and has but one operating handle and 


or a daily time card is used; and, together 
wage chart, forms a method of 
The instrument is constructed for shop 
is electrically controlled. In order to prevent the card 
being inserted in any but the correct position, a device 
operated by the clipped right-hand lower corner of the 
The clock ns 
program device that may be adjusted to any 


card is incorporated. provided with a 
working 
schedule, thus automatically cuttine out the idle hours. 
The program clock can be arranged so that the starting 


period will be 0.0 or the card can be so made that the 


final time recorded will show the total accumulated 
time for the entire working period. On the specimen 
card shown in Fig. 2 (this card has been punched 
once) it will be noticed that there are small markers 
outside the dials and arrows inside. The small markers 
indicate the time of day and the arrows indicate the 
elapsed time. It will also be noticed that the arrows 


at any point correspond with the 0.0 points of the dials 
on the previous stamping. The dial at the left indicates 
hours and the one at the right tenths of hours. 

suit the 
On the card shown, 


Cards 
are made variety of forms to needs 
and methods of different concerns. 
the left clipped. A 
clipped at each stamping, this being the method used 
for positioning the stampings 


After the card is finished the elapsed times are marked 


up in a 


lower corner is small piece is 


card fer successive 
in the time column at the right. 

chart is to quickly 
money equivalents. 


the 
The card is placed 


A wage used convert time 


items into their 
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on the chart with its edge against a guide rule, and 
is slid up or down the guide until the time for which 
the money equivalent is required appears just 
the upper edge. Directly opposite this time figure are 
a series of money figures for various rates as 
across the top of the card. Thus it will be seen that 
when the time figure appears above the top of the 
card, the money equivalent for any given rate appears 


above 


noted 
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just above the figure for that rate on the top of the 
card. 

The program clock may be arranged for intervals for 
any desired frequency from one minute up, the standard 
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FIG. 2. ONE STYLE OF TIME CARD 


in con- 
abuse to 


is rugged 


The 


may 


interval being hour. device 
struction in order that it 


is likely to be 


withstand any 


which it subjected. 
Gardner Vertical Spindle Disk 
Grinding Machine 
rhe vertical spindle disk grinding machine illustrated 
Machine Co., Beloit, Wis. 
for heavy work, this 
attachment as shown. 


is being built by the Gardne) 


It is intended especially and for 


reason 


is equipped with a hoisting 


{ f 500-lb. chain 


This hoisting attachment consists of a 

hoist mounted on a trolley and a swinging jib, the jib 
being supported by column fixed to the base of the 
machine Another feature of the machine is the ex- 


haust system, which is claimed to practically eliminate 
dust. A channel is cast in the base of the machine just 
below and around the edge the disk wheel. Above 
this, and just over the edge of the disk, is a detach- 
able guard ring. Four openings are provided in the 


bottom of the dust channel, and these are connected to 
The illustration shows the belt- 
driven desired 
the motor the outer end of the 
base, and connected to the main shaft by a flexible coup- 


the exhaust manifold. 


machine, but in case a otor drive is 


is placed directly on 
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ling. The spindle is mounted in two self-aligning radial 
all bearings, and the end thrust is taken by a thrust 
bearing with balls 14 in. in diameter. The spindle is 
driven at 500 r.p.m. through a pair of hardened steel 














DISK GRINDING MACHINE 
vter of disk wheel, 53 in.: diameter of pindle, ; 
t-iron flange supporting spindle, 20 in. in diameter by 1% in 
ter of ba n thrust bearing, 14 in.; spindle 1 
Lv gz ball bearing nadle peed, 500° rop.n 
beve riving geal 24 to 1 elgnt 1600 Ib 


bevel gears having a ratio of 2.4 to 1. A dust-protected 


housing is used for the gears and lubrication is pro- 
vided for. 
Crawford Toolroom Lathe 
The illustration shows the latest type of a 15-in. 


toolroom lathe manufactured by the Joseph Crawford, 
Jr. Co., Erie, Penn. 


entirely redesigned, and has an enlarged capacity for in- 


The gear and feed box has been 














MI 
stantaneous gear changes. The screw-cutting mechan 
ism has been made independent of the feed mechanism, 


a feed rod which was not incorporated on 
The parts are so arranged 


there being 
the former type of machine. 
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that metric gears and lead screw may be easily sub- 
stituted where metric threads must be cut. Equipment 
includes countershaft, large and small faceplates, 
steady and follow rests, wrenches, centers, etc. If de- 
sired any of the following extras can be furnished: Lu- 
bricant system, taper attachment, draw-in collets, re- 
lieving attachment, metric thread attachment or metric 


lead screw. The lathe is known as type D. 


Moline Milling and Drilling Machine 

This machine was designed primarily for milling and 
drilling work on automobile steering knuckles, both 
operations being performed at one setting in order to 
insure proper alignment. The machine is of the con- 
tinuous-operation, six-station type, having a revolving 
table that enables the operator to feed the work while 
another piece is being operated on by the cutters. Other 


~_ 

















MILLING 

Number of spindles, 1 milling and 5 

table, 22 in.: horsepower required, 5} 

maximum height, 6 ft.; distance from 
shipping weight, 5900 Ib 


AND DRILLING MACHINE 
drilling; diamet 


f table 


ih N t 


floor to top 


operations of a similar type may be handled. The travel 
of the four spindles can be adjusted within a certain 
range. One spindle is for milling and three for drilling, 
all four being interconnected by means of spiral gears. 
The spindle feed is by means of a cam mechanism, the 
throw of which may be varied to suit the work being 
handled. The spindles are also adjustable to allow for 
wear of the tools. All of the fast-running bearings are 
The Moline Machinery Co., Moline, IIlL., 
is the manufacturer. 


bronze bushed. 


‘és... 99 Te i 
Fver-Ready” Gas Furnaces 
The gas furnace illustrated is now being manufac- 
tured by the Capital Die Tool and Machine Co., Colum- 
bus, Ohio, being one of a considerable line. These fur- 
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naces are operated without a blower, and are claimed 
to be very economical in gas consumption. They are 
made in a number of sizes from 4 x 6 x 12 in. with a 


gas consumption of about 30 cu.ft. per hour, to 6 x 12 

















with a gas consumption of about 90 cu.ft. per 
The illustration the machine 
is known as their No. 2. 


x 20 in. 
hour. 
which 


shows smallest 


Holyoke Transfer Truck 


The Holyoke Truck Co., Holyoke, Mass.., 
ing the elevating truck illustrated that is 
their tvpe RL-10. It is 


is now build- 


known as 
than an\ 


considerably larger 











previously actured having a ca 
The fitted with Hyatt 


elevating mechanism is of the roll- 


have manu 


5000 Ib. 


truck the, 


pacity of wheels are 


roller bearings. The 
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pe being entirely free from springs or other com- 
Metal is used throughout the construc- 

heat-treated steel. An- 
other truck known as type RL-11, with a platform 
24 x 40 in. with 9 x 33-in. wheels in the rear, and two 
wheels in front, is also being added to the line being 


lift t: 
plicated parts. 
tion, the axles being made of 


manufactured by this company. 


Noble and Westbrook Surface Grinding 
Machine 

The surface grinding machine illustrated is now being 

marketed by the Noble & Westbrook Manufacturing Co., 

Hartford, Conn., being known as their No. 2 automatic. 

In designing the machine one of the ideas has been to 


make all working parts dustproof. All feeds are gradu- 








AUTOMATIC 


tpt 


SURFACI 
hee ind top of plate rf. alia eter of pindle 
aring 


and the slides and 
A ball thrust bear- 
for the table. An 
automatic stop is provided for motion of the cross-slide 


ated in thousandths of an inch, 
spindles have adjustable bearings 

ing is used on the elevating screw 
in either direction. The platen can be moved by means 
of the hand lever without affecting the motion of other 
parts of the machine, and can be furnished either with 
or without magnetic chuck. 


Universal Tilting Table for 
Drilling Machine 


The Machine Tool Co., Cincinnati, Ohio, has 
placed on the market a universal tilting table intended 
for use on the hase of a drilling machine. The table 
may be tilted to any angle, being controlled by a worm 
and worm wheel segment, the latter being graduated in 
degrees. The base of the machine is cylindrical so that 
it may be readily swiveled in a horizontal plane on the 
base of the drilling machine to any required angle. 


Morris 


MACHINIST 





Vol. 47, No. 22 

When the top of the table is horizontal, the adjustable 
portion rests on positive stops. The upper working 
surface of the table measures 18 x 18 in. while the side 

















UNIVERSAL TILTING TABLE 


measures 11x18 in. The T-slots are in., there being 
three on the top, and two on the side, by means of which 


work may be clamped. 


Card-Indexing Articles 


By JOSEPH CALCATERRA 


A plan that I have found of great value is to out- 
line briefly and card-index alphabetically the articles 
that appear weekly in the American Machinist. Often- 
times when I have not time to thoroughly study out 
an article, I outline it and file it for future reference. 
Then later, when a problem crops up similar to the one 
treated in detail in the magazine, | able to find 
that article quickly and use it to the best advantage. 
The card contains the main idea of the article alpha- 
full title of the article, any 
the name of the magazine, the volume 
number, page and date. These notes give a means of 
future reference to articles when needed, and also some- 
thing to look through at regular intervals and see where 
articles or ideas be used to the best ad- 
vantage. Now, some people do not have time to do 
even this, so I thought it would be a great help to 
the majority of subscribers if the American Machinist 
would print, for instance, in each monthly issue a page 
or two devoted to an alphabetical list and data concern- 
ing all articles that have appeared in the magazine for 
that vear up to that issue. 

[The table of contents in each issue is arranged for 
the purpose of enabling those who so desire to clip 
the various items and paste on filing cards for future 
reference. It will be noticed that each item has the 
name American Machinist, the volume number and the 

These follow the name of the article and 
In case of the more important articles, a 
Editor. | 


am 


betically expressed, the 
notes on it, 


certain may 


page number. 
the author. 
brief synopsis is also given. 
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Washington, D. C., Nov. 24, 1917—There is a notice- 
able improvement in the coérdination of various activi- 
ties and a general air of getting down to business, which 
is the result of organizations being completed and work- 
ing programs being put in force. No one chafes at the 
delays that have occurred more than those directly con- 
nected with the work in hand, but when we consider the 
various handicaps that have been placed about the dif- 
ferent departments, either by tradition or by congres- 
sional limitations, there is much less cause for complaint 
than appears on the surface. And, before criticising 
these delays too severely, we should remember that the 
average man moves in more or less of a rut, and that it 
is not always easy to upset previous methods and take 
short cuts, even in an emergency. 

But the time has come when it is necessary for us 
to look all the facts squarely in the face and to realize 
that we must assume an entirely new attitude in many 
ways. We must put the welfare of the United States of 
America before all else, not only in theory and in patri 
otic speeches, but in actual practice. And this means 
sinking many of our previous ideas as to individual 
rights, privileges, and profits, and to realize, as fully 
as we may, that each one of us is simply a small part 
in a huge machine. And further, that unless we all real- 
ize our part and play it to the best of our ability, there 
is bound to be unnecessary friction in the whole ma- 
chine, and we are not going to secure the best results 
in the shortest possible time. 


COOPERATIVE MACHINE BUILDING 


One of the concrete indications of the obliteration of 
individualism that has become necessary is clearly 
shown in the machine-building field. There are a num 
ber of cases where certain types of machine tools have 
become increasingly necessary in the production of 
many kinds of the munitions of war, including artillery, 
airplanes and other equally important implements. The 
manufacture of these was necessarily limited during 
peace times, and, as a consequence, the shops that are 
best known in the production of this particular type of 
machine, while sufficient to supply the normal demands, 
are entirely inadequate for the building of the number 
of machines now required. Nor is it an easy matter 
for them to double, treble or quadruple their output, no 
matter what the necessity may be. To begin with, it is 
extremely difficult for them to secure men, owing to the 
many disturbing influences at this time, so that the 
increase in output, which is absolutely necessary, be- 
comes a very serious problem. 


There seem to be but two methods of solving the prob- 
lem. One is to enlarge the existing shops as much as 
may be possible, placing this increase above normal on 
the same basis as the emergency plants which have been 
and are being erected for the manufacture of guns and 
similar materials of war. The other, to have similar 
machines built by shops already in existence, but which, 
owing to the nature of their product, are not particularly 
busv at this time. 

The latter seems to be the easier solution and the 
output can be more rapidly increased by this method. 
With this in view the Priority Committee is now work- 
ing along this line, and is securing plants which can 
manufacture some of the much needed machines and so 
increase the desired output in the shortest possible time. 

This is a decided departure from our existing practice 
in connection with the building of machine tools, and 
shows, among other things, how vital the machine tool 
industry is to the conduct of the war. 


How TuHis Is DONE 


In the cases cited, the builders of these machines are 
asked to supply drawings or patterns if possible, so that 
their machines may be built by other parties, and, al- 
though it probably goes against the grain in some cases, 
there is every indication that this method of procedure 
will become a part of the plan for supplying the needed 
machinery. 

There are, of course, many points to ve considered, 
such as the reputation of the concern which originated 
the machine, and the profits accruing from its manufac- 
ture. Generally speaking, it is probably safe to say 
that the first consideration is the more vital to any-of 
the well-known concerns that are likely to be affected 
by the change. And this difficulty might, it seems, be 
overcome by the use of a nameplate, or better yet, some 
permanent means of showing that the machine, although 
of a particular well-known design, was built by a differ- 
ent maker. 

The question of profit does not seem to be as vital in 
view of the fact that the original builder of the machine 
is already swamped with work, and presumably earning 
much larger dividends than he ever dreamed of in or- 
dinary times. This should help to offset the feeling that 
there should be a profit or royalty paid on each machine, 
for it must be remembered that every additional cost of 
this kind must go into the cost of maintaining the war, 
and that it must be paid at some future time. 

I am pleased to be able to state that in a number of 
cases the original builders of the machines in question 
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have hearty spirit of and have 
cheerfully sent their patterns and drawings to the shops 
designated by the Priority This to 


be a very practical solution of the difficulty, assuming, 


snown a cooperation, 


seems 


Committee 


of course, that suitable shops can be found in which to 


build high-grade machine tools such as are needed in 
the present emergenc) 
There is another consideration that has a bearing 


[This is in the select- 
with a 


on the future output of munitions. 
ing of tools for the work to 
view of the work itself, but also of the limited supply 
work which 


be done, not only 
of machine tools and the bearing on other 
is to be done in the future. 

If, for example, it ‘s possible to make airplane-motor 
cylinders on two types of machines with approximately 
the machine to 
used for this work should depend, not only on the motor 


same efficiency, the selection of the be 
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other lines in the near future. To be more specific, if it 
is determined that airplane-motor cylinders can be ma- 
chined either horizontal vertical machines, but 
that shells can only be satisfactorily done on horizontal 
machines, it would be a mistake to select horizontal ma- 
chines for the cylinder work, and by so doing to prevent 
these machines being supplied for work on shells. 
to some of the 
problems and how it is impossible to decide wisely on 
any vital question without knowing how the decision 
may affect some other equally important 
another department. It is the time for the closest co- 
operation, not only in theory but in fact, and the final 
judgment should only be made by those who are in a 


on or 


These instances serve show many 


problem in 


position to see all sides of the case. 
On the however, it is very gratifying to be 
able to say that greater coéperation is in evidence all 


whole, 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 





Lathe, Engine, Oil 


Walter H. Wade, Boston, Mass Evinrude Motor (“o ; 
Walker St... Milwaukee, W 
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Built in two size , and 
)) but other sizes may be 
udded in the future. Operat« 
on fuels such as kerosene, fue 
oil, solar oil, crude oil, stove oi 
and coal oil Pure air only 


compressed, the fuel being in 
jected into a small fuel cup an 
ignited at the end of the con 


























pression stroke This force 

the fuel into the main cylinder 

an atomized state and the 

\mericat Machinist, Noy ‘ Lid, combustion proper takes phacs 

Made for toolroon vork, its over-all length being 4 \ SUVernOr and _ forced-feed 

Swing, 83 in.; maximum distance between centers, 24 ir heat canta ani —, . gor 
ings, cone type; tailstock, set over; diameter of lead screw, ?} in 1} ¢ “ f ‘tes bor oy sri 


thread pitch of lead screw, 8; thread cut by means of gear box 
twenty-four, 12 to 120 per in.; feeds obtained by feed rod 
times finer than threads: weight. 450 Ib 













































































Generator, Electric Oxyereen- Cutting-Off Machine 
Hydrogen George Gorton Mac! 
International Oxygen Co 115 Racine VW 
Broadwav. New York City 
” Ame! i Machi 5 
American Machinist, Nov 15, fach ‘ 
1917 191 
: Capacity ih it rout 
For generating oxygen and : “ ; 4. - beg a a 
a * (us t 0 é ( ‘ A 
hvdrogen gas The generator is abe that ; ‘ imine 
quite compact, the dimension: within . ree circle: . 
of one unit being 33 in. thick wratss a0 “* pelos 
31 ft. wide and 6 ft. high The iwWxGe ir tak en “a 
capacity of this cell with a cur- outs “* ge ee + ale 
rent of 1000 amperes is approx +] - + 
- t I ad ee rt T t ‘ f 
imately 200 cu.ft. of oxygen and om tint ae oie vA d 
100 cu.ft. of hydrogen in 24 hr the a rhe a - 
The inits are so arranged that haniiin ts Ae oud een 
they may be assembled in a nes a4 : rssh _ a 
battery as indicated Operate light Vy greats distan ‘ a 
on anv current fro. 200 to 1000 “oy en ar ; 
amperes 
ieee mene Se ; —_ — 
seat . . ] < = P S > 
Drilling Machine, High-Speed Call and Fire-Alarm Systems 
. . . Standard Electric T e Ce Sp prtic 
Fen Manufacturing Co., ui tect fim yy OI 
Hartford, Conn : 
L\merica Machinist N¢ 
Thi ( ! “al ‘ ne rhe t ‘ 
pecia ties namie ! te? j , p 
the operating board of the « gz <) t " rer 
of the type ed n telephone |! irds an irranged ! , 
cast The operation u mp hed by l n the ) 
Americal Machinist,” Nov 15. , ke to e< € inv de red code imb | rt r the ‘ 
1917 | ment by depressing th ‘ ext v Thi 
rs 1 red har ‘ hile he ¢ l ‘ re | \ telit 
Bearings, SKF ball; maximum ' = -p — ac : “* : : ; . o ‘ 
distance from chuck to table so vv The ti ipplied oO ‘ nd t 
in distance from upright to ! f 4 nt i m is a : . ‘ 
center of spindle, 64 in. : k- = A , ; i ! 
ing irface of table 1: es ne a 1 her ’ \ l 
in. ; length of feed, 3 in ! t cle ee ‘ rn l is de l 
four 7735 to 15.000 It designed fo h « e? reg . firs 
. tatio oO or ) »-huttor , ) | fay . 
diameter of tight and loose pul- : r . . ; ‘ ) .s Val 
ley /\ in net weight of bench iz ind < ‘ l ! ' ure 
macl a 140 Ib I i tl mechatr ! op a ring 
it | he mear of ul t ) re ) ) 1 era 
: n and suita g p | , 
t in ti 
yn 
Filing Machine Lathe, 14-In,. “Amtew’ 
Engineering and Re (me! Mat Tool eng ‘ g W ( 
frigerating Co., 476-482 
L8tl Ave., Newark, N. J. 
' 
American Machinist,” Nov 15. 
1917 
Diameter of platen. 8 in.: 
height from bench, 10 in. ; width, : 
8 ir length 1? in diameter 
of p evs 4 it vidth of belt, 
1 in veight. 22 Ib The ma } 
chine is driven by a mple ' 
crank and connecting-rod mo | 
tion the file being carried hv i 
a square shaft pport tw ' * 
a squar laf ipported in ’ i 4 ; ‘ 1917 
babbitt hearing Other bear- 
ings ire of bronze The ingie | > l 
of the platen is adjustable i. . , 
‘ ) ’ ’ 
! - 
| b i l 1 ] 
1 g I ! 4 ) l ind & } 
| pg a 6-ft i 
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20 62 


lo 75 


IAL (SWEDISH) 


b. New York, it 100-Ib 


Welding Wire® Iron Welding Rods 


‘Very scarce 


long 16.00 

' lor 14.00 

*s ir long "00 
21.00@30.00 *'. 1 ir long Eh 


*Special 


Welding Wire 
33.00 
30.00 
38.00 


Copper 
"in in »-tor lot 


elter . 


4 i 


MISCELLANEOUS STEEI rllo quot 
| l are ol vare Oust tt named 


eveland 
3. 1917 
» 00 
ror 


x 


11 


and 


METALS 


MISCELLANEOI METALS Pr 
ents per , t 
aS 3 One 
1917 Month Age 
electrolyti et he 3.50 
ooo 
ad AF S50 
0 


BRASS RODS The following quot: or ire for 
} 100 at a , , are 5 o he added to m 
‘ € vVare price for extra 
3b. 117 O Year 
$4°.00 
$5.50 
ts OO 
O50 
ZINC SHEETS The 
oe ¢ ab 
t 19.00 
Lots— 
OV ; One 
191 1917 Year Ago 
"0 00 ‘0 19.00 


TT ‘ 1° Ae 
l } " 0 


00 18.00 


Broker 
N ‘ 


O17 
’ 


ANTIMONY 


‘ 


Chinese and Japa } nd ents per 
delivery, duty pai 


ots t 


'"3.1917 
14.00 
16.00 
16.00 


i 















. : . 
. 7 ia r 
. . 
a? = 
- 
‘ . . . * ‘ . 4 . 
r : : : 
‘ 4 — . 
’ . ie “ — . 
. . . ; . . 
> ‘ . ‘ 
‘ 
. Ld . * 
: aN ae 
e ay : 
4 ‘ 
. 
« . "3 . 5 
; _— F 2 
e . 
. 7 o 
‘ * \ “uy oh, 
. + 4 rad Py ’ 
i . so] . os 
, . 
. . . 
* . « . » » . . * . 
. e M Z - 
aoa . , md . £. ' F % 4, . 
. 7 ‘ ' r : sin wats 
: = ¢ as .Saey ope > ws < + igs 1? oo, hex y 
“ ’ ' Ps : — : Pos ae 2 e an 
® +. £* < a - P, = - y 7" 
. Z * 5 : : a ‘Sial 
iy - ha oa ; Me , ‘ 
b ¢ ~ és . . * : e ° 





There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 
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T H 
METAL WORKING 
NEW ENGLAND STATES 
Conn., Bridgeport 1) W lint Aller 
(ve Providence R. | manufacturer of 
automobiles, is having plans prepared by 
\W H Van Tine, Arch Fisher Arcade 
Bldg., Detroit, Mich., for a 3-story, 14 x 150- 
ft. factory Estimated cost, $100,000 
Conn,., Hartford—The Johns-Pratt “o 
manufacturer of asbestos packing and ele 
trical goods, plans to build a brick factor 
m Capitol Ave 
Conn,., Hartford—Pratt & Cady, In 56 
Capitol Ave., manufacturer of valves and hy- 
drants, has awarded the contract for 3 
tor, 35 x 100-ft addition to its factory 
Conn., New Britain——C > Prentis 
Manufacturing Co., manufacturer of metal 
goods has awarded the contract for a 
}0 x 65-ft. brick addition to it factory or 
terlin Rd 
Conn., New London The Bureau of 
Yards and Docks, Navy Dept Washingtor 
Db. C., has awarded the contract for 1 ma- 
hine shop and 3 ordnance store buildings 
it the submarine base Estimated cost 
$64,174 
Conn,., Norwich—Wellman Bro Pitts- 
burgh, Penn., manufacturer of light hard- 
ware, plans to build a factory here 
Conn,., Waterbury The Seovill Manufac- 


St manufacturer of 
prepared for ar 


Kast Main St 


99 Main 
has had 


factory 


turing Co., 
brass goods, 
1ddition to 


plans 
its or 
Bureau Supplies 
Washington 
furnishing 
horizontal boring 


Mass., Hingham 
Accounts, Navy Dept 
receives bids 
Schedule No 1567 l 
drilling machine 


and 
D> € 
under 
and 


soon 


Green, 930 Exchange 
Bldg joston, has had plans prepared by 
I. F. Dyer, Arch., 90 Otis St., Medford 
for a 1-stor\ garage Estimated t 
70 O00 


Mass., Medford—J 


MIDDLI ATLANTIC STATES 
Bros 2nd and 
prepared for at 


Del., Wilmington—Cahill 
French St., has had plans 
automobile repair shop and show room E 
timated cost, $30,000 J. P. Cahill, Mer 
‘ J. Kennedy, Arch., 925 Market St re 
ceiving bids Noted Nov. 15 


Supplies and 

soon recelve 

yards under 
iron machine 


rew 


D. C., Washington Bureau 
.ccounts, Navy Dept., Wash., 
bids furnishing at various navy 
Schedule No. 1566, round-iead 
screws and flat-head brass machine s 


Md., Baltimore—The American Propeller 
ind Manufacturing Co., 332 East Hamburg 
St., has awarded the contract for a 1-story 
factory Estimated cost $60,000 IM 
Creamer, Vice Pres 

N. J., Elizabeth—The Waclark Wire Co 
has awarded the contract for an addition to 
ita plant Estimated cost. $100,000 

N. J., Jersey City Brandis & Co Im 
15 Exchange PI., Jersey City, recently incor 
porated with $100,000 capital stock, plans 
to build a factory for the manufacture of 
various mechanical instruments 

N. J., Jersey City—The Everlasting Valvc 
Co., West Side Ave., has awarded the con- 
tract for an addition to its machine shop 
Estimated cost, $13,000 Noted Nov. 8 
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N. d., dersey City The Turner Automatic N. ¥., New York (Borough of Manhat- 
Fan and Manufacturing Co.. recently incor- tan)—S. Ransom, 541 West St., is building 
porated, plans to build a factory for the man- a factory at 408-10 West St., for the manu- 
ifacture of fans and other devices facture of plumber supplies. Noted Novy. 8 

N. J.. Newark American Can Co 12 N. Y¥., New York—(Borough of Man- 
Bway.. New York, has awarded the contract hattan)—J. Ruppert, Inc., 1639 3rd Ave., 
for a 3-story, 100 x 300-ft. brick and rein- has awarded the contract for a 1-story ga- 
forced concrete factory to be erected near rage Estimated cost, $30,000 Noted Nov 
Flizabeth Ave., Newark Noted Nov. 22 15 

N. J Newark—The Bonnell Motor Car N. Y¥., New York—(Borough of Man- 
Co., 526 Broad St.. has aw urded the con- hattan)—The Washburn Wire Co., 528 East 
tra t for : story garage and service sta- 118th St.. has awarded the contract for 
tion, to be built'on Boyden and Sheffield rebuilding its plant to replace the one re- 
Sto Estimated , oy ern nnn , sh 7 cently destroved bv fire Noted Nov 22 

x. 2 Ked Bank—The Roberts Safety N. ¥., New York—( Borough of Queens) 
Water Tube Boiler Co Oakland St. has G. C. Norman, 85 Ithaca St., Elmhurst, has 
iwarded the contract for an addition to its had plans prepared — 8 I-story garage 
shaeed ated Nov * to be built on Broadway and 3rd. St., 

; Flushing. Estimated cost, $20,000 

N. ¥., Buffalo The Buffalo Structural N. Y¥., Syracuse—W. W. Bissell plans to 
Steel Co., 166 Dart St.. has awarded the build a 1-story addition to its garage at 19 
contract for a l-story, 48 x 122 x 42 ma- South State St Estimated cost, $20,000 
chine shop Estimated cost, $24,000 

Penn., Erie—The Bay City Forge Co 

N. Y¥., Buffalo—The J P. Devine Co., Cranberry and West 18th St., will soon 
172 Clinton St.. has awarded the contract award the contract for a 1-story machine 
for a 1-storv addition to its foundry Esti- shop Estimated cost, $30,000 E. Cc. Par 
mated cost, $5000 shall, Gen. Mer 

N. Y., Buffalo—The Stewart Motor Co., Penn., Harrisburg—The Atlantic Refining 
113 East Delevan St., has had plans pre- Co. has taken over the plant of the Penn- 
pared by Lewis & Hill, Arch., 335 Brisbane Sylvania Bronze Foundry Co., 7th and 
Bldg., for 2-story machine shop, to be Camp Sts., and plans to build a new 1-story 
erected at 411 East Delevan St foundry on 7th and Emerald Sts 

>! Lockport—-The Simonds Manufac- Penn., Harrisburg—The Penna Bronze 
turing Co., manufacturer of saws and ma- Foundry nn, OPS Dehart, ved and Camp 
chine knives, is receiving bids for a 1-stor\ St., is receiving bids for a 1-story foundry 
factory to be built on Ohio St Penn., Meadville—The Meadville Malle 

able Iron Co. is building 2 additions to it 

N. ¥., New York (Borough of Bronx) factory Noted Mav 24 
B. lannucelli, 1772 Mt. Hope Ave., is having 
plans prepared by De Rosa & Pere ria, Arch., Penn., New Castle—The Birdsboro Stee! 
150 Nassau St., Manhattan, for a 2-stor) Foundry and Machine Co. plans to build an 
garage, to be built on the west side of In- addition to its plant 
wood Ave. near McCombs Rd Estimated 
cost. $25,000 Penn., New Castle—The Solid Draw: 

Forge Co. plans to build an addition to 

N. ¥., New York——-( Borough of Bronx) its plant 
A. J. Sechwarzler, 369 East 162nd St., is 
having plans prepared by S. J Kessler Penn., Philadelphia W. B. Chambers 
Arch., 529 Courtland Ave., for 3-story ga has awarded the contract for a _ 1-storvy. 
rage to be built on Courtland Ave. north 32 x 32-ft. machine shop at 72nd and 
of 162nd St Estimated cost, $50,000 Yocum Sts Noted Nov. 15 


N. ¥., New York 
Bureau Supplies 
Dept., Washington, 
furnishing under 
" Yard, one 


(Borough of Brooklyn) 
and Accounts Navy 
dD i receives bids 
Schedule No 1569 at 
heavy-duty engine lathe 


soon 


VaVS 


N. ¥., New VYork—( Borough of Brooklyn) 


F. and M. Kaiser, 8117 16th Ave., is hav- 
ing plans prepared by Kallich & Lubroth, 
Arch., 1819 85th St., for a 2-story garage, 
to be built on 18th Ave. between Benson 
Ave. and 86th St Estimated cost, $20,000 

N. ¥., New York—-( Borough of Brooklyn) 

The M - K Contracting Co., 2168 
Dean St., is having plans prepared by 8S 
Millman & Son, Arch., 1780 Pitkin Ave., 
for a 1-story garage, to be built on Ful- 
ton St. near Sackman St Estimated cost, 


$25,000 


Brooklyn) 
has had 


N. ¥., New York (Borough of 

Richnitz Bros., 44 Court St., 
plans prepared by S. Millman & Son, Arch 
1780 Pitkin Ave., for a 1-story garage, to 
be built on Ave. C and Coney Island Ave 
Estimated cost, $60,000 

New York—( Borough of Brooklyn) 
toberts Numbering Machine Co., 706 
Ave., is having plans prepared by 
Winters, Arch 106 Van Sicklen 
for an addition its plant Esti- 
cost $20 000 


> * 
-The 
Jamaica 

Ww 
Ave., 
mated 


Cc 
to 





Penn., Philadelphia—The Harrison Safety 


toiler Works, 17th St.. has awarded the 
contract for a new addition to its foundry 
Noted Nov 15 


Penn., Philadelphia—M. Lloyd & Co., 20t] 
and Ridge Ave has awarded the contract 
for a_ 1-stor: garage Estimated 
$25,000 


> t 
cos 


Penn., Philadelphia—The Philadelphia & 
Reading Ry. is receiving bids for an engin 


house and machine shop at Erie Ave. Yard, 
3rd and Erie Ave. S. T. Wagner. ch. eng 
Noted Nov : 

Penn., Pittsburgh—Fire recently dam- 
aged the Singer mill of the Crucible Stee! 
Co. of America. Loss, $4000. Noted July 

Penn., Pittsburgh—F. F. Gerber has had 
plans prepared by Rutan & Russell. Archs 
for 18 community garages on Ellsworth Ave 


Penn., Pittsburgh—The Keystone Bronze 
Co., 39th St plans to build an addition 
to its plant 


Penn., Pittsburgh—The Ward Baking o.. 


3100 Liberty Ave., has awarded the con- 
tract for a 2-story garage “stimated cost 
$90,000 

Penn., Rossmere — (Lancaster P. 0.) 
The Rowe Motor Manufacturing Co. is 
building a 1-story, 120 x 200-ft. garage 
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Peaon., Williamsport The Calley Lron 
Works, 209 West St., is having plans pre- 
pared by T. J. Litzelman, Arch., 129 West 
4th St., for a 1-story addition to its plant 
W. J. Riley, Pres. 

Penn., York—The Diamond Chain Co 


has purchased a 5-acre site along the Penn- 
sylvania R.R. at Center St., and plans to 
build a l-story, 50 x 500-ft. plant 


SOUTHERN STATES 


Ala., Birmingham—The Perfection Mat- 
tress and Spring Co., Birmingham, plans 
to equip a section of its works for the 
manufacture of wire clothes hangers 

Ky., Dayton The Wadsworth Watch 
Case Manufacturing Co., 5th and Clay St., 


has awarded the contract for a 2-story ad- 
dition to its plant Estimated cost, $15,000 

Ky., Smithland — F. B. Moodie, Pres. 
North American Fluorspar and Lead Co., 
is in the market for a separating and grind- 


ing plant to be installed in a mill Esti- 
mated cost, $100,000 

Miss., Crystal Springs (. M. Huber 
Crystal Springs, is in the market for ma- 


chinery for the manufacture of fertilizer 
from acid phosphate, cotton seed meal, etc 


Miss., Greenwood—F. S. Evans and W. 
Davis, owners of the cotton gin recently 
destroyed by fire, are in the market for 
$7500 worth of machinery. 

Miss., State Line—The State Line Lum- 
ber Co. plans to install a steam feed, 2 
saw trimmers, sawdust conveyor, slab con- 
veyor and a large edger. 

N. C., Cumberland—The Necronsett Mills 
has awarded the contract for a 55 x 100-ft 


mill and plans to install 5000 spindles with 
accompanying equipment. 


Ws Vie 
Sheet and Tin 
large factory at 
Morgantown. 

WwW. Va., South Charleston—Bureau Sup 
plies and Accounts, Navy Dept., Washing- 
ton, D. C., soon receives bids furnishing 
under Schedule No. 1568, one 300,000-Ib 
type-testing machine and 1 electrically 
driven planer and joiner 


The American 
plans to build a 
suburb of 


Morgantown — 
Plate Co. 
Barberton, a 


MIDDLE WEST STATES 


Gladstone 


ill., Chicago—E. S. Gamble, 
138th St 


Hotel, plans to build a garage at 
Estimated cost, $42,500. 


ill., Chieago—Marshal! Field & Co., State 


and Washington Sts., has had plans pre- 
pared for a 2-story garage Estimated 
cost, $60,000. Graham, Anderson, Probst 


Bivd., 





& White, Archs., 80 t Jackson 


receiving bids 

il, Chicago—C. 
Green St., manufacturer of 
ties, plans to build 4-story 
mated cost, $30,000. A. F. 


South 
special- 
Ksti- 
Arch. 


Quinlan, 124 
metal 

factory 
Pashley, 


ill., Maywood—The Universal Engineer- 
ing Co., 700 West 22nd St., Chicago, manu- 


facturer of kerosene motors, has had plans 
prepared for a 1-story machine shop to be 
built here. Estimated cost, $15,000 


l., Pekin—The Edwards Cylinder Co 
recently incorporated, plans to build fac 
tory here Cc. R. Edwards, Mackinaw 
Pres 

Hl., Rockford—The C. Mattison Machine 
Co., Beloit, Ohio, is building a 2-story, 100 x 
$00-ft. factory here Estimated cost 
$60,000 

Ind., Anderson—The Continental File 
Corp., 230 Union Bldg., is building a 1-story 
factory on Ohio Ave. and Pitt St G. A, 
Lambert, Mer. Noted Nov. 15 

Ind., Greencastle—The American Zine 
Products Co., recently incorporated with 
$1,000,000 capital stock, plans to build a 
factory here. D. W. Kerr, F. W. Stillwagon 


W. M. Kerr, R. A. Leitch and O. PD. Gil- 


mer, are among the incorporators 
Hammond—tThe Keith 
Chicago, has awarded 
1-story factory to be 


tailway 
the 
built 


Ind., 
Equipment Co., 
eontract for a 
here 
Manufac- 
St., plans 

foundry 


Ind., South Bend—The Singer 
turing Co., 2215 West Division 
to build a 1-story addition to its 
Estimated cost, $15,000 


Mich., Detroit—The Chevrolet Motor Co., 
1244 Woodward Ave., plans to build a_new 
factory and an addition to its plant Esti- 


mated cost, $100,000 and $300,000 respec- 


tively. 


Mich., Detroit—The Detroit Nut Co. has 
awarded the contract for a 2-story steel 
factory at Hubbard Ave. and Michigan 


“Sentral Ry 
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Mich., Detroit—The Detroit Steel Prod- 
ucts Co., East Grand Blvd. and Griffin St 
has had plans prepared by Smith, Hinchmar 
& Grylls, Arch., 710 Washington Arcade 





for a l1-story 79 x 270-ft. and 90 x 168-ft 
sash shop Estimated cost, $100,000 

Mich., Detroit Dodge Bro 1405 Kresge 
Bldg., manufacturers of automobiles, are 
building a huge plant on a 40-acre site at 
Lynch Rd. and Mt. Elliot Ave 

Mich., Detroit—The Kcorse Foundry and 
Machine Co., Mill td. and Pennsylvania 
R.R., is building several additions to it 
plant Estimated cost, $100,000 

Mich., Detroit—A. KR. Yops & Co 108 
Maybury Grand Ave., has awarded the con- 
tract for a 1-story brick and tile garage 

Mich., Grand Kapids—The Atlas Storage 
Battery Co., Greenville, has awarded the 
contract for a 60x 100-ft. factory here 

Mich., Grand Kapids—Fire recently de 
stroyed the 2-story rolling mill of the Com- 
stock Park Rolling Mills 

Mich., Greenville—The Atlas & >rage Bat- 
tery Co. has awarded the contrac: for a new 
60 x 100-ft. factory Noted Aug 

Mich., Ishpeming The Cleveland Clif 
Iron Co. has awarded the contract for a 
factory J. S. Mennie, in charge 

Ohio, Akron—The Northern Ohio Trac 
tion and Light Co., Hamilton Bldg has 
awarded the contract for a l-story garage 
Estimated cost, $30,000 Noted Oct. 4 

Ohio, Ashland—The Norton lron Works 
Co, has purchased a site at 22nd and Front 
St., and plans to build a factory 

Ohio, Bucyrus—The American Clay Ma- 
chinery Co. plans to equip a unit of its 
plant for the manufacture of 6-in. shells 
and will be in the market for machinery 
including grinders and tool-room equip- 
ment 

Ohio, Cincinnati—The Peters-Bossert Co 


operating a jobbing machine shop at Front 


and Culvert St.. has awarded the contract 
for a 1-story addition to its factory iesti- 
mated cost, $3000 Noted Nov. 1 

Ohio, Cleveland—The American Steel and 
Wire Co. has had plans prepared for a 
factory at Campbell Rd., S. E., and the 
Ohio Canal Estimated cost, $4200 

Ohio, Cleveland—The Bardons & Oliver 
Co., 1138 West 9th St., manufacturer of 


machinery, has awarded the contract for a 


brick addition to its factory Estimated 
cost, $3500 

Ohio, Cleveland—tThe Madison Foundry 
Co., 939 Addison Rd has awarded the 
contract for a 1-story addition to its foun- 
dry Estimated cost, $3500 

Ohio, Cleveland—G. Malham e524 St 
Clair Ave., is receiving bids for a_ brick 
and concrete garage to be built at St 
Clair Ave. and Lancelot St Estimated cost 
25,000 J Collins Illuminating Bldg 
Arch 

Ohie, Columbus— The Air-O-Flex \uto 
mobile Corp., Detroit, Mich., recently o1 
ganized with $2,500,900 capital stock, plans 


to build a factory here for the manufacture 
of motor trucks equipped with the Air-O 
Flex suspension cylinders’ ir place o 
springs 

Ohie, Columbus The Commercial Im- 
provement Co., 8 Kast Broad St., is build 
ing a brick garage at 211 North Lazelle 
St Estimated cost, $25,000 

Ohie, Columbus—The Pennsylvania Lines 


West of Pittsburgh (Southwest System) 
has awarded the contract for its new shops 


here W. Cushing, Pittsburgh, Ch. Engr 
Noted July 19 
Ohio, Columbus—-M Reiser and A W 


Loeb have had plans prepared for a garage, 


to be built at Main and 8rd St Estimated 
cost, $20,000 

Ohio, Dayton—The Dayton Screw Co 
2nd and Webb St., is building an addition 


to its plant W. M. Anderson, Pres 

Ohio, Dayton—The Domestic Engineer 
ing Co., Ist and Canal St., manufacturer 
of house lighting systems, is having plans 
prepared for an addition to its plant 


Ohie, Elyria—Tlh« Elyria Machine Co 
plans to build a 60 x 200-ft. factory 
Ohio, Elyria—The Willyvs-Overland Co 


plans to build an addition to its plant. Es- 


timated cost, $69,000 


Ohio, 
has awarded 
dition to its factory. 
000 R. J. Christy, 


Knife Co 
2-Story ad- 


$10 


Fremont—The Christy 
the contract for a 

estimated 
Pres 


cost 
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Ohio, London The T as & Arn rong 
(o., manufacturer of heet-metal roofing 
downspouts, tank and farn ilos, et plar 
to build a new plant o7 a cre te neulr 
its factory 

Ohio, Lorain Sawyel (Co (jrove ind 
Mast 28th St.. manufacturer of truck par 
plans to build an addition to it n 

Ohio, Mansfield The Phoenix Electrical 
(‘o., Olivesburg Rd., has had plans prepared 
for a l-story factory Estimated cost, $10 
OU \. ¢ Linzee, Mgr \ithouse & Jones 
Arch 204 Market Bide receiving bid 
about |de« ] 

Ohio, Sidney rh Sidney rool Co. ha 
awarded the ontract fo " ix 150-ft. ma 
chine shop 

Ohio, Toledo Ihe \ckiin Stamping Co 
Dorr St has iwarded the contract for a 
l-sto1 factors Iistimated cost 15.000 
H. M Acklir ue 

Ohie, Toledo—The Davis Motor Sale 
(o I2th and Moore St., has purchased a 
site and plans to build a 100 x 10-ft. addi 
tion to its garage and service plant 

Ohie, Toledo The Mather Spring Co 


Castle Blvd has awarded the contract fo 
a l-story addition to its factory Estimated 
cost sf000 

Ohios, Toledo The Screw Product ‘ 
plans to build an addition to its plant 

Ohio, Toledo The Swi Magneto Co 
Monroe, recently incorporated with $400,000 
capital stock, plans to build factory here 
between Pinewood and Norwood Aves \ 
A. Megget, Pres 

Ohio, Van Wert The Van Wert Foundry, 
Co. has awarded the contract for a 1 
story foundry Estimated cost, $25,000 

Ohio, Youngstown—The \merican Sir 
tering Co i rebuilding its factory, o 
Poland Ave which was recently destroved 
by fire A. Kelly, Mer 

Ohio, Zanesville—The Zanesville Malle 
able Co vhich is building a 50 x 150-ft 
addition to its factory, has purchased an 
other site and plans to build further addi 
tions W. Fuchs, Mer 

Wis., Appleton—The Kagle Manufactur 
ing (o., manufacturer of farm implement 
and gas engines, is building an addition tu 
its plant Estimated cost, $18,079 

Wis., Campbellsport J \. Persch & 
Sons, manufacturer of autos and wagons 
Campbellsport, plans to build a garage 

Wis., Chippewa Falls—-The Multi Color 
Printing and Machine (‘o.. Rex Bldg., has 
had plans prepared fo factory 

Wis., Green Bay Lucia Bros. Motor Car 
Co 218-20 West Adams St has awarded 
the contract for a story garage and repai 
shop KMstimated cost, $30,000 

Wis., Janesville—The | Skidd Manutfac 
ing (‘o., manufacturer of pasteurizing and 
other dairy machinery ha iwarded the 
contrict for a 2-storv additio to its plant 
Noted Novy 15 

Wis., Kenosha The Arneson Foundrs 
Co., South and Exchange St., manufacturer 
of brass and iron castings, is having plar 
prepared for an addition to its found 
and machine shop Noted Novy 

Wis., Kenosha Lippert & Rhenstro: 
Kenosha, has awarded the contract for a 
machine shop istimated cost, $15,000 

Wis., Menasha—The Menasha Wire ind 
Manufacturing Co. is having plans pre 
pared for a new plant Nstimated cost in 
cluding equipment, $30,000 Noted Nov. 16 

Wis., Milwaukee—The American Grindet 
Manufacturing Co., 2203 Sycamore St., mar 
ufacturer of tool grinders, has awarded the 
contract for a 2-story addition to its plant 
Estimated cost, $35,000 

Wis., Milwaukee—The Moder: Pattern 
Co., 126 Clinton St has had plans pre 
pared by M. E. Vierheilig, Arc! 764 32nd 
Ave., for a 2-story pattern shop, to be built 
on Clinton St. near Lake St Estimated 
cost, $16,000 G. Vierheilig Pre 

Wis., Port Washington The Turnet! 
Manufacturing Co., manufacturer of gaso 
line engines, farm tractors, et has it 
creased its capital stock from $150,000 to 





$250,000, and plans to build ar iddition 
to its plant M. Turner, Vice Pre 

Wis., Kacine—C. Dah! has awarded the 
contract for a 1-story garage and service 
building Estimated cost, $20,000 


Wis., Shawano—The Schweers Hardware 
and Auto Co. has awarded the contract for 
a 1- and 2-story garage and repair shop 


Estimated cost, $25,000. Noted Sept. 20 
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interested 
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recent 
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1701 North Main St 
trucks, plans to build a 1 
its foundry at its plant 
of construction here 
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STATES 
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ical Co., 80 Wall St., represented by E. B 
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Mullens—The Mullens Ice ane 
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storage and bottling plant E 

$36,000 Noted Nov. 8. 


W. Va., Parkerburg—Kahn & Fieldma: 
25 Madison Ave New York City, is build 
ing a 2-story silk mill here Estimated 
$50,000 Noted Oct. 11 
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Ind., Anderson—The Pierse Co., 3rd and 
Sycamore St., manufacturer of furnituré 
plans to rebuild its factory, recently de 
stroved by fire Estimated cost, $6500 


Mich., Detroit Armour & Co., 6th and 
West Jefferson Ave., has awarded the con 
tract for an 8-story packing and cold stor- 
age plant Estimated cost $1,000,000 
Noted Oct. 11 
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St. Clair and 
$150,000 Walker 
Ave., Arch 
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HI: term “machine tools” as applied to our — lines 
means more than just machinery. It stands for the highest 
possible development of each type of machine. It is backed 


bv a manufacturing and engineering service of broad experi 

ence. Under the supervision of experts our various lines are 
' eck 

being constantly improved, insuring all the most advanced ideas 


in design and construction. 
_ ar = fas ha | “yee t mar ' rT f , } . ’ ] . 
We are DY tar the largest n anul acturers Of machine tools 1n 
the world, and are in a particularly favorable position to furnish 
complete machine tool equipment for a general machine shop, 


railroad shop, shipyard or arsenal. 


Heavy Duty 
1 Radial Drills 


From 5 ft. up to 10 ft. Sizes. 


Correspondence 


Invitea 





Electric Travelling Cranes -Steam Hammers 


NILES-BEMENT-POND C 


GENERAL OFFICES,111 BROADWAY,NEW YORK 


OFFICES AND AGENCIES—Boston: 93-95 Oliver St. Philadelphia: 405 N. 2ist St Pittsburgh: Frick Bldg. Cleveland, O.: The Niles Tool Works, 730 
Superior Ave. Hamilton, O.: The Niles Tool Works Co. Cincinnati: The Niles Tool Works Co., 338 W. Fourth St. Detroit: Kerr Bldg. Chicago: 571 
W. Washington Blvd. St. Louis: 516 N. Third St. Birmingham, Ala.: 2015 First Av San veamemons bes 18 Fremont St. London, Eng.: 25 Victoria St 
8. W. For Colorado, Utah, W youning and _— Mexico: Hendrie & Bolthoff Manufacturing & Supply Co., Denver. For Canada: The John Bertram & Sons 
Co., Ltd., Dundas, Montreal, Toront innipeg and Vancouver 
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| FORTY YEARS ROLL of HONOR | 


It is a privilege to reproduce below the advertise- 
Walk ments of the concerns which advertised in the 
Mei: first issue of the American Machinist—1877, 


forty years ago—and who are advertisers now. 
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This foreword is presented to give a general idea of the character of the Lewis gun, and of the 
workmanship involved in manufacturing it upon a strictly interchangeable basis. All parts are 
subjected to one hundred per cent. inspection, and each and every piece manufactured will inter- 
change absolutely so that guns will assemble any time, anywhere, from parts of any date made 
under this most complete system. The gun may be assembled or stripped without special tools of 
any kind, and in the briefest period of time. A further proof of the high character of workman- 
ship and material is found in the fact that a gun has fired over 300,000 rounds and still functions 


. + v . . . > > il > — ? 
perfectly. Certain parts, SUCH AS the barrel, were changed on account of the necessaru wear. 





T RECENTLY has been my privilege to spend some that are to fit together and the parts as produced to the 
little time at the plant of the Savage Arms Corpora- limit gages, therefore, assembled properly. The tool 
tion at Utica, New York, where every opportunity equipment is of itself of such character, and the order 
was afforded me for examining manufacture, inspection, of operations is such, that each operation checks the 
and testing of the Lewis machine gun. accuracy of preceding processes, and there is 100 per 


assembling 
cent. inspection of the 


The production of 
this gun forms one of 
the most interesting 
systems of manufac- 


product. 
The machine oper 
atives gage the parts 


ture ever employed in as produc ed by the 


a machine plant. It is 
a clean-cut manufac- 
turing. proposition 
from the start to fin- 
ish with no hidden 


tools, and while these 
parts are still on the 
bench ever\ one oO 
them is gaged by an 
inspector before 


processes and no leaves the department 
secret operations. The Following this shop 
gun is absolutely in- inspection all part 
terchangeable in every are later gaged in the 
general inspectior 


respect. This is say- 
room. After the hard 


ing a great deal, but 





it is strictly true in ing, bluing and 
every sense of the re ' “ocesse 
F 3 FIGS Nb THE AMERICAN MODEL LEWIS GUN browning proce 
word. In the first the parts are rein 
place a schedule of limits has been carefully worked out spected, and after the guns have been assembled 
f from each in the 


is in these considerable number of shots fired 
gallery to test the functioning of the mechanism with 
ttom side up. After 


for every member of the gun. There 


tolerances no overlapping of the dimensions of two parts 
Bhi suis ared at all anclec and hi 
*Copvright. 1917, McGraw-Hill Publishing Co., In he gun placed at all angles and t 














nart re ‘ terchanas with tt} 
ther 
azine illustrat reproduced in Fig ) 
ad Fis 7 si the gun | nd the ntaine? 
ng the In passing it n be stated 
anu cture of the mag nes is a pre p! ‘ 
rder, which will be discussed later The ste 
1 orrugatiol irawn up in an ingenu 
oned die, the } t hal tor the ribs ire 
vith ! diall operated t rt 1 | ind the 
e cente f aluminum is milled around the 
tr ! spiral groove, or feed channel for 
rida. ? pal: ns «of mut pl pindl ma hing 
i serie of formed end mill 
irtridges, which are the same as used in the 
ld rifle, are loaded into the magazine in tl 
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in Fig. 6, where the magazine ls 
A clip full 
is placed in the top of the chute with the 

the center, and as the cartridges are 


“ th the l dine tool attac hed 


a 


to strip them from the clip, the magazine 
he right so that the bullets are engaged 
groove or thread in the magazine center 
thus fed down into the magazine 
the gun are shown in detail in Figs. 8, 
the first of these illustrations representing 
piston group, while Fig. 9 shows the 
and trigger mechanism, Fig. 10 the feed 
bolt parts, and Fig. 11 the buttstock 
pade grip and bipod mount. The gun 
told, some 60 parts, and one of the 
res is that only 1 screw and 4 pins are 


This means that the taking down 




















on the machining operations to a finish weight of 34 Ib 


A Y Tnese if é lea T 4 th jowever rn iT ‘ 
that are to follow 

Some idea of the extent and nature of the different 
shop processes followed in the manufacture of the re 
ceiver may be gathered from the following data 





carrying the vanadium steel drop-forging through from 


. : 
the rough to the finished receiver there are over 150 


distinct operations. Of these 26 are performed on power 
milling machines, 18 on hand milling machines, and 38 


. slare . +h . ’ lly ‘ 
on profilers, so that practicall yne-nal it the total 
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Tests of Cork for Friction Clutches and 
Other Similiar Purposes 
By G. G. BECKNELL AND C. N. WENRICH 


} 64 


NOR SOME time past, the question of the use of 
cork products for clutches and other friction pur 


| 0 st cases the values are practically the same, with the 
poses has been given considerable study and dis nh ; i ons é s : 
. P = following exceptions: The coefficient of friction of vari- 
ussion. In this connection it was found desirable to : : 

ke tests to det +] AF al ' : ous cork products on glass, increases in direct propor- 
make tests to determine the coetmhcient of triction ot va- on . . 
—_ tion to the normal pressure. This is accounted for by 


gg eh nap ee a a a the fact that charges of static electricity are obtained 
ne ey Sar : which produce a holding force. In the case of wet sur- 
sepa the subject a oF - hnical manner for the benefit faces, the tendency of the coefficient is to decrease in 
or a © sew pear eory SURNERS many be hes — proportion to the normal pressure applied. The steel 
to salesmen, for interpreting the significance of the fig- used for these tests was ordinary, smooth, pickled steel. 


ures. The following definitions are quoted from Kent: 





“Friction is defined by Rankine as that force which SUMMARY OF COEFFI T OF FRICTION 
acts between two bodies at their surface of contact, so as = a on 
to resist their sliding on each other, and which depends “ Greas o C 
on the force with which the bodies are pressed to ee a a a ep 
cether.” 0 794 . 
24 ‘ r 0 514 0 849 0 549 0 527 0 640 
“Coefficient of friction is the ratio of the force re y 0 584 w 
juired to slide a body along a horizontal plane surface, sbi 0 694 se stone aaa 
to the weight of the body.” ~_ F gia ela aoe nee 0. 
In other words, the higher its coefficient of friction, ‘ pute: ead g wr magma cola -" 
the more valuable a product becomes for overcoming y omen. st 
slippage Therefore, the tests which follow seem to In charred cork test t 
gp ee Ota osetia dha an 2 rae anew earee. Bringing these figures down to the plane of the aver- 
a better substance than leather for clutch work and 456 jayman, who may not be familiar with engineering 
other frictional uses. A brief explanation is given phraseology, the following conclusions (taking leather 
after the actual data as a basis) mav be drawn: 
Che coefficient of friction was taken in the same man- 
ner as the coefficient of leather, metals and other sub- 543 I : pe ? 0 ¢ : : a to ant ope pe oe 
stances given in the 1916 edition of Kent, p. 1221, or vo. 243 | \ : - ; : 
1912 edition, p. 1197, and if these values are used in - 243 Acco ( 2 39 J grea 
the formulas given on p. 1229 of 1916 edition, or 1205 \ ( 741 ff t 
of 1912 eaition, comparative data can be obtained iene t ? 01 fficient aan ae 
Value of § are calculated to the nearest dey These pede ase oo. pale 
values of “f’ are the average of five values obtained : ast ee oe eee —— os 
by varving the normal pressure applied to the cork. In + : 
The tests of charred cork were made with heated 
steel, to determine the value of cork in dry clutch work 
where intense heat may be developed. In these tests 


the cork, even though charred on its surface, maintained 


a satisfactory coefficient of friction, and did not seem 
s to lose its gripping powers through being charred. 
a4 7 It will be observed from these results that cork and 
‘ cork products are better materials than leather for the 
he gs prevention of slippage, except with dry steel. In the 
7 a great majorit f cases, however, either moisture, oil 
‘ or grease is present, and under those conditions cork is 
aaa ,,, much more desirable. This in itself would imply that 
172 0 85 before long cork should find a wider and wider use for 
0 384 171 friction purposes 
ve 4 0 451 2 22 The cork products used were furnished by the Arm 
0 458 + . 


2.18 strong Cork Co 
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Some Recollections of 


AN WITH 


INTERVIEW 





. 


Now that the airplane has been developed to the 


has 


point where it become such an important, if 
not a deciding factor in the battles of this world 
war, it is extremely interesting te look back at 
some of the early experiments and see their bear- 


ing on the present deve lopme nt. 





T IS generally admitted that the theories of Prof. 
proven to have perfectly 

his experiments 
These apparent 


Langley are now been 

sound even though 
successful as might have been desired. 
failures, however, were in no wise due to any fault of 
his theories or of his conception of the airplane itself, 
as the original machine has since been flown by Glenn H. 
Curtiss over Lake Keuka. The entire difficulty was 
with the method used in launching the plane, and even 
here the theory was sufficiently correct to have made a 
successful flight possible, had not unforeseen defects 
developed in the launching apparatus itself. 

After determining from many successful flights with 
steam engine-driven of considerable size that 
a machine large enough to carry a man could be suc- 
cessfully flown if a suitable motor was secured, Prof. 
Langley made a most thorough search for a builder 
competent to construct a gasoline engine for such a ma- 
chine. Upon finding such a builder in New York, who 
was willing and appeared to be able to build a gasoline 
engine to furnish 12 hp., and to weigh not more than 
120 lb., he accepted the allotment of $50,000 which the 
Board of Ordnance of the War Department had made 
available for his use, for building such a man-carrying 


were not 


as 


models 


machine. 


THE MOTIVE POWER 


The contract called for the completion of this engine 
on Feb. 12, 1899, and all the parts were completed at 
that time, but the engine, which was a 5-cylinder 4,*, x 
5-in. rotary cylinder type, did not develop anywhere 
near the required power. About 1! 
by the engine builder in unsuccessfully trying to make 
the engine develop the power. Finally, the case ap 
peared so desperate, as the machine otherwise 
ready for its first test, that in June, 1900, Prof. Langley 
and I went to Europe to secure the aid of the best gaso- 
line engine building experts there. We consulted rep- 
resentatives of the Napier, the Daimler and the DeDion 
plants, as well as all others in England, Germany and 
France, whom it appeared might be able to aid us, but 
we could find nothing suitable, nor could we get any 
encouragement as to such an engine being possible. 
Count DeDion, in whom we had the greatest hope, told 
us that he had spent $70,000 developing the single- 
cylinder, air-cooled motor, which he was then building 
for motorcycles, and he said that such a proposition as 
ours was preposterous, and that if he thought it pos 
sible to build such a light engine, he would certainly 
not build it for us, but for himself. 

Sir Hiram Maxim, who for a few years before had 


years were spent 


was 
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the Langley Airplane 


CHAS. M. MANLY 


quite extensively experimented with his multiplane ma- 
chine, offered the use of some of his draftsmen, whom 
he thought might be able to design such a motor, but 
this seemed to involve an indefinite amount of delay 
and experiment. 

Finally, I undertook to build the engine, and immedi- 
ately returned to Washington, and began the construc- 
tion of it in the Smithsonian Institution Shops, and in 
using some of the parts of the re 
volving cylinder the American 
S. M. Balzer, had bankrupted himself in his unflagging 
had this devel- 


February, 1901, by 


motor, which builder, 


efforts to bring to a success, | motor 
oping 21 hp. for a weight of 125 lb. 

As this engine was, however, somewhat of a patched- 
up affair due to having had to put water jackets on the 
cylinders after they had been completely finished, as 
well as modify other parts to suit the new conditions 
arising from the fact that the operation of the engine 
was revised, holding the cylinders still and revolving the 
crankshaft, instead of it 
der engine, we decided to build an entirely new engine, 
and this was completed before the end of 1901. It had 
-in. stroke, and 


as a revolving cylin- 


running 


5 stationary cylinders, 5-in. bore by 5 
showed in repeated tests on a water absorption dynam- 
ometer 52.4 hp., for 10 hours at 930 r.p.m. with a weight 
of only 125 lb. 
MANUFACTURE OF SMALL PARTS 

In the earlier part of the work w.th these engines, it 
was necessary for us to make our own spark plugs, and 
spark coils, as none that were suitable were obtainable. 
We also had to make all of 
this, with the limited facilities 
Smithsonian Shops, proved one of the greatest obstacles 


yall bearings, and 
had the 


our own | 


which we in 
and causes of delay which we experienced in the whole 
work. 

As our funds, given by the War Department, had run 
out before the end of 1901, and the Board would not even 
consider granting us any further funds, on account of 
public criticism and derision, which was being published 
in the press of that period, regarding Prof. Langley’s 
work, it was impossible for us to buy all of the equip- 
ment which we wanted for the shops. 

In case hardening the races for the ball bearings, | 
used an improvised furnace, consisting of a 12-in. clay 
pipe with 2 holes in the bottom of which I inserted gas 
fireclay slab for 


blowpipe torches, with a piece of a 


cover. The steel parts were packed in bone and leather 
in a steel box in the usual way, and the pyrometer con- 
sisted of a piece of |-in. steel poked down through a 
hole in the cover, the temperature of the furnace being 
judged by the the heated. 
By running the furnace for about 18 hours, we were able 


color to which bar became 


to get a depth of casehardening slightly over in. 
on the ball races. The best steel balls we were able 
to find were had by buying them in lots of 1000 from 
a dealer in New York, and sorting out those which 
were not more than 0.001 in. out of round, and with 
no greater inaccuracy as to uniformity of size; the 


percentage thus selected usually ran about 10 per cent. 
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As will be remembered, by those who have followed 
the Langley experiments, houseboat was used fe 
launching the machine as it had proved highly suc 
cessful as a starting place for the launching of th 
model planes. These had all been made from th 
houseboat, and there had _ be about 35 successful 
flights with the small machines; the latest one of thes 
was a 50-lb. model, on which «¢ ‘vy detail « the lat 
machine was first tried ou It also had a 5-cylinde? 
gasoline engl which we hed 10 Il and developed 3 
hp. at 1800 r.p.m. 

The track on the houseboat was about 60 ft. long 
and the car used for launching, about 20 ft., this launch 


ing outfit costing about of the entire $50,000. 


The track was so designed as to drop out of the way 
at the end as soon as the car was fairly started, and s 
allow the plane to ride off without catching. 

In order to give the car a good start, 24 springs wer 
provided as a catapult. These were stretched to about 
their length when the car was at the extreme 
end and were figured to give a thrust of about 1000 lb. 
suitable tackle to give the cat 


at the end of the track. 


l times 


This was multiplied by 
a speed of 36 ft. per sec. 
All necessary precautions seemed to have been taken 
and all contingencies allowed for, but the final accident 
was undoubtedly due to using a guide pin on the lower 
end of the guypost to prevent side stresses and a lifting 
of the machine from the car due to the wind under the 
wings. This guide pin failed to release from the guide 
on the and the track the 
reached the end of its run, it caused the front wings t 


as dropped when car 


car 


be twisted downward and pointed the airplane down and 
effectuall) it into the 
striking the surface of the Potoma This 


before 
t« 


air 
failure 


prevented getting 


An Echo trom 


By W. ( 


Kk HAD been in, of and around machine shops so 
long that the name of “The Old Man” had been 
applied to him for some time. There are advan- 
tages attached to being called “The Old Man.” 
young and inexperienced people think that he knows a 
lot, and some older ones think that he has been lucky 
folks come to him for advice, or when the 
in 


some 


A number of 


are dissatisfied with their and are search of 


job 
others. 

One evening a young man called to see the “Old Man.” 
This young man had been working in a machine shop 
for some time felt that he was 

fast he like to. He 
education and after getting into the shop he had begun 


and not progressing 


as as would was without much 


to feel his lack of it and began to brush up on arith 
metic. One’of the first of his home-made problems 
was how long it would take him to be a first-class 
mechanic at the rate he had been going. The answer 
that he got rather discouraged him. He was not sure 
that the answer was right for he had to make up the 
problem and did not have any book with the answer 
for such a problem in it. 

“You have been around a good bit,” he said, “and 
you have seen a lot of shops, and I would like to know 


aioneg 


what to study so as to get 
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release was partly due to tne leather of the shock ab- 
sorbers becoming dry so as not to check the speed of the 
car before it struck the support that held up the end of 
the track 


Thi cond attempt was in December of the 
same year (1903 It was a cold day with strong wind 
and there was ice 5 in. thick in the river. The wind 
blew the tail around against the railing on the boat as 
the car ran down the track and cut off the rear wings 
of the machine so that the machine when released tried 
to climb vertically in the air and finally turned over 
backward as we struck the water. 


It 


} 
not only 


is impossible to describe the bitter disappointment, 
to Prof. but to all of 
conected with the experiments. 


us who were 
it 
without excitement and considerable danger, for as be 


Langley, 


intimately Nor was 


fore stated, there was quite a heavy wind and the wate: 


was at a decidedly unpleasant temperature for the 
plunge Fortunately, I was able to escape from all the 
entanglements in both instances, or I should not b 


alive today to tell the tale. 
The 
undoubtedly 


sad part of the whole story is that these failures 
the death of Prof 
was extremely sensitive to criticism, and who above all 


hastened Langley, who 
men deserved to live to see his work brought to a suc- 
cessful conclusion. In reality, he was far ahead of his 
day in the proper conception of the problem of mechani- 
cal i:ight and many of his formulas and observations are 
the of airplane That the 
machine was clearly shown by the 


basis present-day theory. 


successful is very 
fact that the original machine has since been flown by 
Mr. To Prof. Langley is undoubtedly due a 
large measure of for the wonderful work which 


is now being accomplished by the airplane of today. 


Curtiss. 
credit 


the Backwoods 
BORNE 


“How much do you know about the drilling machine 
that running?” “Old Man.” 
“Your drilling machine does not have speed and feed- 


you have been asked the 
plates on it. Can you tell the revolutions that you get 
different the number it takes to 
inch with feeds, and the reason 
fellows 
more drills 


and 
the different 
hold 


some fellows break 


on the speeds, 
feed 
that 
hold for others, or why 
than 

The young man admitted that 


of these things, and that he had never thought anything 


an 


clamps will not for some and will 


others ?”’ 
he did not know any 
about them. 

“My first to 
inquisitive disposition with regard to your drilling ma- 


advice would be for you cultivate an 
chine and everything connected with it.” 

“That may be all right. I know that 
I intended to run a drilling machine all of my life but 
I feel that I have wasted too much time there already,” 
said the want to study something so 
that I can better job and make more 
money. I might want to get married some day. I would 
like to get a lathe to run. It would be a lots easier job 
with lots better pay. What should | study so as to get 
along if I do get the chance?” 


Here was a young man, just such an ordinary young 


it would be if 


man. “I 
and hold 


young 


a 


get 
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man as can be met any day. He did not come from a 
mechanical family. He had worked around at various 
jobs and had drifted into the shop and had rather liked 
it and had stayed until he began thinking of a future 
for himself, as young men will, and without being con- 
sumed with any towering ambition he had a desire to 
better his condition. What was the answer to his re- 
quest for such information? 
THOUGHTS OF THE PAST 

The “Old Man” thought of the shops of his past and 
of his fellows in them. In all of them and in every 
grade he could divide the men into two classes. They 
consisted of workmen and mechanics. To his mind the 
laborers were divided into these two grades as distinctly 
as were the more skilled employees. Some few of the men 
it was hard to put definitely into either class but most 
of them were easy to classify as soon as one was ac- 
quainted. The mechanics were interested in the under- 
lying principles of the work, and understood them to 
some extent, and it was safer to trust them on a strange 
job than it was to trust the men who were not me- 
ehanics. Most of the foremen were mechanics. 

In following his thoughts this idea came: Is a man 
a mechanic from being interested in mechanical prin- 
ciples and combinations, or is he interested in these 
things because he is a mechanic? Are mechanics born 
that way and so naturally reach out after the educa- 
tion that they find that they need or does the education 
along certain lines make them what they are? He did 
not know, but the young man was waiting and had not 
been answered. 


THE BooK RECOM MENDEP 


The “Old Man” was a mechanic and had been for 
more years than the young man had lived. He turned 
and looked over the books in his bookcase that stood 
the nearest and reached out and got a book. It was 
not a big book and it was not a new book. Its exact 
age was not made to appear but in the front was 
“Entered according to Act of Congress, in the 
1870, &c.” On the back it said “Natural Philosophy. 
S. A. Norton.” 

“I think that this is the kind of a book that you 
need,” said the “Old Man” as he handed it over. 

The young man looked at it rather doubtfully. “I 
havn’t much money but I have enough to buy some 
books, if I only knew what to buy, but I would like 
to get the very best and up to date that there is.” 

“That reminds me of a young man who came to this 
country from Ireland and applied for a job of one of 
our local merchants as bookkeeper. Everything seemed 
to be going along nicely in the interview until the 
merchant asked him where he had worked and the 
answer had been ‘Dublin, Ireland.’ The merchant shook 
his head. ‘I want a man who is up to date. ‘Why! 
Isn’t two and two four in this country?’ asked the appli- 
cant. 

“Some knowledge never grows old just as the alphabet 
never grows old. Listen to this: ‘A machine is an 
instrument by means of which a force, applied at a 
certain point, is made to exert force at another point, 
more or less distant’; and to this: ‘No machine can 
create power’; and to this: ‘All machinery can 


year 


be 


- 
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reduced to six forms, called ma- 
chines.’ 

“As long as the earth remains these things will con 
All correct machine shop practice is 
that book since | 


I always remembered the things 


elementary simple 


tinue to be true. 
founded them. | 
young and wish that 
that it contains.” 

The look of doubt did not vanish from the face of the 
young man as he replied, “You see, I am not a boy any 
more and I must get going right away. Is there any- 
thing in that book that will help to run a lathe? 
men have told me to take the Machinist 
some other paper, and some have told me that I cannot 
learn such things from a book but that the only way 
is to get at and do the work.” 


on have had was 


Some 


American or 


NATURAL PHILOSOPHY 


“A knowledge of the elements of natural philosophy 
should be useful to you everywhere. useful the 
knowledge would be depends upon yourself. I do not 


When a cow eats hay the 


How 


know you well enough to say. 
hay turns into cow, and when an elephant eats hay the 
hay turns into elephant. Should a cat eat hay it would 


have indigestion. Perhaps hay would delay starvation 


in a cat. I do not know how your mind would treat 
the things that you read. One thing is sure. and 
that is that if you are in earnest about wanting to 
get along you will get along better than if you are 


not in earnest. You may get along by cultivating your 
memory for the things you are working with, or you 
may get along because you cultivate your reasoning 
If you are long on memory, and 
it natural 


powers about them. 
will 


short on reasoning powers, come more 
for you to be a workman than it will for you to be 
a mechanic. In any case this book or others like it, 


and the mechanical papers will be useful to you far 
above what they will cost vou if vou will make use 
of them.” 

The young man went away and the “Old Man” con- 
tinued to think about the past. Since he had begun 
to read the American Machinist many changes had taken 
place in shops, tools and methods. Its pages had fur- 
nished a panorama of them. It would take volumes to 
enumerate them even. What there that had not 
changed? About all that is left are the truths of natural 


philosophy and human nature. 


is 


A TYPE OF INVENTION 

Many an inventor has devised a contrivance that has 
set at naught the laws of up to the point 
where it was necessary to run the thing, and many an 


expert has devised a system that would have been per- 


mechanics 


fect if it had not been for the human nature that it 
had to deal with. 
In the innumerable complications of mechanical 


varieties how many times have the simple elements been 
forgotten? In the intricasies of human activities how 
often has human nature been forgotten? 

The mechanical device that displaces another one does 
it because it gives more to the world for what it receives 
than did the one that it displaces, er in other words it 
is more efficient. Of course, advertising and a skilled 
selling force may do wonders with a poor thing for 
a time; but the gas engine is here because it is cheaper 








976 AMERICAN 
than the steam engine, and the telephone is cheaper than 
message boys. 

Is it that human 
rendering the most service for what is received instead 
of on the ability to get the most for the services ren- 


suceess is founded on 


possible 


dered? 


M A‘ 
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Believing as he does, that the horror in Europe is 
primarily the result of wrong thinking, the “Old Man” 
regards this as a good time to try to think back to the 
first principles that were instilled in his mind at the 
time when he purchased the book on philosophy and 
was known as a boy. 


The Bureau of Standards and the Machine 


Building 


AN INTERVIEW 


HE important work of the Bureau of Standards 
which, in many indirect ways, touches the machine 
building industry, is in many of its phases of such 

a fundamental character that its relation to the indus- 

try is not fully appreciated. The metallurgical re 

searches of the Bureau, for example, involving investi- 
gation and standardization of bronzes and ferrous and 
non-ferrous alloys generally, relate to machine construc 

And yet, the nature of 

that it is intimately 


technical 


tion in very important ways. 
the Bureau’s work is often such 
known only to the manufacturers’ 
metallurgists and chemists, who use the scientific pub 
of the various de 


expert, 


lications of the Bureau in a number 
tails of their work. 

Properties of particular alloys are ofttimes of the ut- 
As an example 


coefficient of ex- 


most importance in these industries. 
may be mentioned the extremely low 
pansion of the alloy “invar,”’ a most valuable material, 
which is now almost universally used in the measuring 
work 


of “invar” is frequently of great 


survey The employment 
convenience in the 


for example, 


tapes used in precise 


construction of measuring machines, as 


in the case of watches and clocks where the invar bal 
ance wheels and pendulums make compensation for 


temperature changes quite unnecessary. 

Other important applications of expansion measure 
ments are coming to be appreciated, as, for example, in 
the dimensioning of valve seats, pistons for gas ma- 
chines, other bearing where 
close fitting is required. In the gas engine spark plug, 
for example, the expansion of the imbedded lead-wires 


is a deter- 


and surfaces unusually 


relative to the porcelain which surrounds it, 
mining faccor in the matter of cracking of the porce- 
lains, which are closely related to the life and depend- 


ability of the spark plug. 


CASTINGS AND MATERIALS GENERALLY 


pouring temperature on the 
s such that the Bureau has under 
the end of determining the 

If these values can be de- 


The importance of the 
quality of castings 
taken an 
best pouring temperatures 


investigation to 


termined, a mvre uniform product will result and ma 
chine work can be undertaken with greater assurance 
and knowledge of the machineable properties of the 


materials. Similarly the presence of internal stresses 
in the cast metal affects the accuracy 
of the results of machining, for the removal of material 
often permits the release of such internal stresses to 
This effect is now be- 


the 


and permanence 


distort and deform the casting. 


ing exhaustively investigated at Bureau, and im- 


WITH DR. S 


Industry 


. W. STRATTON, DiRECTOR 


recommendations regarding the manufacture 
of certain bronzes have already resulted. 

Much has been, and is being added daily, to the en- 
vineers’ knowledge of the strength of materials by the 
work done in the materials testing laboratories of the 


One of the most precise and best 


portant 


Bureau of Standards. 
constructed testing machines anywhere employed for 
this work is available in these laboratories. 

The question of design of screw threads and of es- 
tablishing tolerances defining the measurement of screw 
threads is especially at this time under careful consid- 
by experts of the Bureau, who are working in 
cooperation with a thread toler- 
ances of the American Society of Mechanical Engineers. 
Closely related to this type of standardization is the 
work of the department of the Bureau which verifies the 


eration 


committee on screw 


measurements of master gages used in the manufacture 
kinds, mentioned in the 
columns of the American Machinist. This department 
is being enlarged and equipped with the best measuring 


of munitions of all already 


apparatus obtainable, and is constructing, from time to 
time, such new and special instruments as are required 
by the 


development of the work 


THE MAKING OF OPTICAL GLASS 


The successful manufacture of optical glass, which 
is so urgently needed in the manufacture of telescopes, 
range finders, binoculars, and military optical instru- 
ments of every sort, has recently resulted from the re- 
searches of the Bureau of Standards in this field. Opti- 
cal glass of all grades is now being manufactured in 
fairly large quantities for direct use in the manufacture 
of material on War Navy Department contracts 
The ability to obtain optical glass in this country has 
had a distinct effect 


the instruments in which this material is used. 


and 


in stimulating the manufacture of 
Around 
this development there will undoubtedly grow up an 
important industry, the 
cision scientific instruments of every sort in which, un- 
fortunately, this the past 
relatively unimportant place. 

Important looking to the 
of the qualities of steel by magnetic measurements are 
showing high promise of results, and it is 
believed that in the near future manufacturers of ma 
chine tools will find in this field of investigation a pow- 
erful aid in the examination and inspection of machines 


namely, manufacture of pre- 


country has in occupied a 


researches determination 


important 


and tools. 
One department of the Bureau is devoted exclusively 


to the testing and investigating of aéronautic instru- 
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ments. Determination is made first of the suitability 


of new types of instruments for war-time production, 
and, second, of serviceability and accuracy of individual 
instruments submitted by manufacturers in fulfillment 
of contracts with the military departments. In this 
work the closest analysis is made of the sources of error 
in various types of instruments; new methods are de- 
vised for improving and simplifying construction and 
for employing the instruments in service in such a way 
as to enhance the accuracy of the results. In this 
laboratory a large collection of contemporaneous Euro- 
pean instruments is maintained for examination and 
comparison and necessary information relating as well 
to the service application as to the mechanical con- 
struction of such instruments is continually collated by 
correspondence, and by visits to the manufacturers and 
to the aviation fields. The performance of instruments 
under actual flight conditions is also observed. 

The following comprise the principal instruments 
under consideration by this department: Altitude 
measuring instruments, engine speed and air speed in- 
struments, airplane pressure gages, inclinometers of 
various types, gasoline depth gages, bomb sights, mer- 
curial barometers, weather and surveying aneroids, and 
sphygomanometers, including in any case both indicat- 
ing and recording instruments. 


STIMULATION OF INSTRUMENT MANUFACTURERS 


The effect of the Bureau’s study of this subject has 
already been to encourage and stimulate production in 
the lines of instrument manufacture. Particular in- 
stances of this kind are found in connection with 
aneroids, tachometers and similar instruments used 
on airplanes. The allied governments have generously 
provided photographs, drawings and samples of success- 
ful instruments to assist in the important work of aid- 
ing American manufacturers to produce these new, and 
to them unfamiliar, devices. 

It is the earnest desire of all connected with the 
Bureau to have the manufacturers of this country real- 
ize that, while it is of necessity a highly scientific insti- 
tution, its highest service must be in the advancement of 
the industries of the United States. New suggestions 
as to how it can be of real, practical service, and any 
problems concerning materials, measurments, and stand- 
ardization that the machine builder may care to submit, 
are at all times welcomed. 


Machining Adjusting Collars 
By F. P. TERRY 

I have read the comments and description of improve- 
ments of your correspondent on page 297, referring to 
the interesting milling fixture described by me under 
the above heading on page 230, Vol. 46. 
admire Mr. Groocock’s frankness in putting forward 
his ideas as suggested improvements to my own, also 
his candid admission that if had he the job to do then, 
and only then, would he test its claims. At the same 
time it would have been most interesting to know how 
he did the job fourteen years ago so that a comparison 
on output could be taken. Although somewhat apart 
from the question I cannot concur with his first prin- 
ciple of production, “to cut out all idle machine time,” 
as I might find myself producing a hundred dollar mill- 


— 
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ing jig to save fifty dollars in machining time, including 
all the idle time I could scrape together. 

Before discussing Mr. Groocock’s improvements | 
would like to point out that the objects aimed at and 
obtained with my device were a positive indexing and 
locking arrangement combined; the avoidance of dam- 
-aged or spoiled work, should the operator accidently 
three spaces instead of one (this 
was particularly pointed out in the original description, 
it comes at the end of the description and a moment’s 
study of the movement should calm the feelings of 
terror expressed by my critic in this direction); and 
also something that would produce the goods to give a 
profit to the firm that looks after my income. 


move two or even 


THE QUESTION OF OUTPUT 

To return to the feasibility of Mr. Groocock’s sug- 
gestions. An identical arrangement suggested, 
by an assistant, while mine was in progress, but was 
promptly turned down by me because we had no motor 
at hand suitable to do the work. This point will be best 
understood by a moment’s consideration of my critic’s 
suggested output of 100 per hour. This entails loading 
and unloading twelve and a half times; lifting the 
platform, eight wormwheels, eight screws, eight collars, 
and indexing eighty-seven and a half times, which 
means “going some,” not to mention the cutters, which 
have to jump across a like number of times while the 
operator rests himself, aii in an hour. This must be 
kept up the whole ten hours if the promised output is 
maintained, and it is evident that some sort of double- 
acting automatic reversible motor timed to the moment 
would be necessary. 

Another strong point in jig and fixture design, which 
Mr. Groocock evidently forgets, is rigidity. This is 
particularly true if dealing with milling cutters which 
are to operate with speed and accuracy. In the device 
shown eight wormwheels left to backlash, eight 
vertical screws to wobble, and a pendulum to swing. 
Consequently, a good deal of buck-jumping is likely 
to be displayed by the cutters, and probably very few 
collars would be found to have slots complying with 
the limits of accuracy laid down by the war office, even 
if ordinary everyday feeds used instead of the 
eighty-seven and a half seven-inch cuts per hour nec- 


was 


are 


were 


essary for the output given 
MULTIPLE OPERATION 


Mr. Groocock’s ideas on “the stringing of a lot of 
pieces one behind the other as something satisfactory 
only to the uninitiated,” must get a lot of us machine 
shop men “in the neck.” Personally, I am wondering 
why we go hunting through the advertising columns 
of this journal for milling machines with tables eight 
or ten feet long and continuous type milling machines, 
if to string a lot of things one behind the other is a 
matter for the wise machine shop man to shun, instead 
of spending our time looking for some “illigant divil” 
of a machine that drives the cutters through mild 
steel at a feed of ten and one-half in. per min. all 
during a day’s work. Twelve hundredweight of collars 
are handled twice, 1000 screws are locked and unlocked, 
and a worm that turns 875 times and a like number of 
quick returns have to come in somewhere even if they 
do come in too quick to be seen. 
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Drafting Mechanics tor War Purposes 


BY JOHN A 


* draft board 


T SEEMS as though the members of ou 


are obsessed with but one idea, and that is to get the 

required quotas for the New National Army, regard 
less as to what extent they disorganize the mechani 
field 


+ 


This is a bold statement to make, nevertheless, it is 


true. The writer has been out “on a still hunt” as you 
and had occasion to experience the workings 


men in 


might say, 
of these boards in regard to the exemption of 
the mechanical field, 99 per cent. of which are engaged 
directly or indirectly on products required by our War 
Department. 

From what the 
claims are not worth a 
of time and money to file them, because conservativels 
20 all filed 
but mechanical 


experienced, industrial 


and it 


writer has 


“hill of beans,” is a waste 


speaking, about cent. of claims are 


granted, 


per 


and out of this number few 
men are released. 

With all due respect to the men deciding these claims, 
it must be admitted that mechanic’s 


ability or experience, he is denied exemption ir not em- 


regardless of a 
ployed directly by the Government 

A little incident that happened not so long ago will 
better illustrate the facts the writer is trying to drive 


home. 
ONE INCIDENT 
When the war broke out between our country and 
Germany, there was a tool designer working for an 
allied government, young in years but mature in ex- 


perience, who thought he could help Uncle Sam a bit by 
With this idea 
in mind he addressed a letter to the proper officials at 
While await 
former 


offering his services to the Government. 


Washington stating just what he could do. 
his 
received a letter and 


ing a reply he continued working in posi- 


tion In about a month’s time he 


application from the Public Service Reserve, the letter 
requesting him to fill out the application 


second letter asking 


Having filled 
enclosed a 
him a 
In the meanwhile 


out the application, he 
them to at 
could do. 


least give chance to show what he 
came and 
uld have done. Then 
About this time the 


atters into 


registration day 
he registered as all good citizens sh 
came that 
young man 


great day of selectior 


became in patient, and taking n 


hands he wrote to the Chief of the Ordnance 
A week later he received a letter from the 
for the Ord 
stating that 
to come to Wash 


ngton and talk the matter over before filing the appli 


his own 
Department 
Ordnance Department, and an ication 


nance Officer’s Reserve Corps letter 


they thought it would be best for hin 


not 
examination. He ap 
He then filed cl: 


uunds and following this, 


days previous to this he received 


the local 


examined 


ion Two 


Oo appear at board for 


pe; red, was and pi sed ilms 


for exemption on industrial gr 


he took a train for Washington staving there three days 
at his own expense He received an audience from an 
official in the Ordnance Department, and would have 
received a commission as a first lieutenant, but he was 
onlv 25 vears of age The official, however, informed 
nim tnat bill was p 1 { gress for second 


HONEGER 


=F NX Y 


lieutenant, and as soon as this bill passed he could apply 
for it, which would be in about three weeks. In the 
meanwhile, the official informed him that he could try 


Having a dogged determina- 
The 
official here in charge, after hearing the voung man’s 
story, told him that the best thing for him to do was to 
He wrote to several of 


the inspection department. 
tion to help out he tried the inspection department. 


apply at some of the arsenals. 
them, and received answers to the effect that they could 
use skilled laborers in the shop. Before receiving the 
answers he was informed that his claim on indus 
Following the proper 
steps as required by law, he appealed his case to the Pres- 
ident. The following week he received a letter from the 
Ordnance Department informing him of vacancies in the 
drafting-room at Washington which were open only to 
To crown the whole affair the young 


above 


trial grounds had been denied. 


exempted men. 


man received his red ticket and was drafted into the 
army. 

Some may get the impression that this young man 
was trying to “beat the game” as you might say. No, 


he was not trying to do that. This young man loved his 
profession, and sincerely believed that he could be many 
times more valuable to Uncle Sam at that profession 
than he could be at the front. If this young man had 
been allowed to continue in his profession, he would 
have without a doubt designed sufficient tools, or in 
spected that many more rifles or guns, or whatever it 
Uncle Sam would have licked the 
now stand, 


have been, and 
that much 
Uncle Sam will have to wait so much longer for those 
will have to train that 
young man all over again, taking about 4 to 6 months. 
Not that, but all those days, weeks, months, yes, 


vears, 


may 


Kaiser more. But, as matters 


products, and in addition he 
only 
that young man spent in constant study and ap- 


plied concentrated thought, will be of no available use 


to him now 
MANY MORE SuCH CASES 
Multiply this case by the many hundreds; yes, the 
many thousands of similar cases, and stretch your im- 


agination into the future, and vou will then picture for 
the after-effects on the field, 
only in private plants, but also in the Government plants 


vourself mechanical not 


The effect may not be immediate, but it will be like an 
endless chain with a dozen or more links removed; a 
time will come when those dozen links will be of a de- 
ciding factor in the continuation of that chain, and 


if they cannot be found and neither replaced, you can 
draw your own conclusion as to what will happen to 
that chain 


have been three or four links removed to date, 
boards will re 


Chere 


and from present indications the draft 


move a great many more unless they are taught to see 
that these 
the production of the country, 


soldiers with what they need most and plenty of it: 


a vital necessity in keeping up 
and thus supplying our 


are of 


links 


namely, equipment. 
To those who doubt the seriousness of this situation, 
little 


ne writer 


would suggest that they investigate a 
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on their own initiative, and he is quite sure that they 
will not be required to go very far before they realize 
that what he states here is not mere talk 

Of all the technical journals with which the writer 
has come in contact with, a great majority of them car 
ry dozens of advertisements and notices for designers, 
toolmakers and gagemakers, etc., not only 
from some of the largest concerns in the country, but 


inspectors, 


from the Government also. 

Does not this prove the scarcity of men? And if it 
does, why should the men in this field be compelled to 
leave it? 

This war is a war of machinery and production, and 
unless this is realized and brought to the attention of the 
Government, this war is going to cost us dearly. 

If the production of parts are under normal require- 
ments now, what will the production be in six months 
from now if the same ruling is stil! in effect? 
PROPER PLACING OF MEN 


The writer does not wish to give the impression that 


men in the mechanical field should be exempted; this 
would not be fair to men outside of this field. How- 
ever, he does advocate that the men in this field be 


mobilized into a large army, and sent throughout the 
country to speed up production and keep it there under 
the direction of the Government. 

The seriousness of this situation can best 
reading the that England and 
France had gone through before they woke up to the 
realization that, although they had men in the 
army than Germany, they had less and 
where Germany had their mechanics behind the firing 
lines, England and France had them in the firing line, 
and they lost so meny skilled men that in the early part 
cf the war they had to fall back on us for their sup- 
plies. It was then that they realized their mistake, and 
with all haste started to their but 
very few of them returned, and those who did return 
were of no use as their systems both physically and 
mentally, after going through those first weeks cf war, 
vere in such a state of wreckage, that it was impossible 
for them to ever attain the touch, the 
guick deciding and concentrated mind that is so essen- 
tial te 


be under- 
stood by about trials 
more 


equipment, 


recall mechanics, 


sensitive and 


every mechanic. 


LESSON OF ENGLAND AND FRANCE 


This taught England and France the value of their 
echanical men, but it was a costly 
only in the constructive lives lost, but in the retarding 


of 


lesson; costly, not 


ait their supplies. In years to come they will see in 
nuch clearer state the value of these men, whom they 
allowed to lay down their lives. 

From the day of awakening on all men, who so much 


as understood only a lathe, were kept from either 
enlisting, or from being drafted into the army by the 
restricted trade-law, which was rushed through the 


proper tribunals and became an effective law immedi 
ately afterward. 

Must this country also have as costly a lesson in order 
this 
realize it beforehand, and make provisions for just 


will 
such 
For remember, we have no other coun 


to realize the seriousness of situation, or we 
an emergency? 
try to fall back on as England and France had. 

In closing, the writer wishes to take up one other 
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helping our 
the 


regard to this situation, that of 
their 
writer has read editorial articles of how we are helping, 
in their supplies, 


point in 


allies to obtain supplies. Time and again 


or are going to help, our allies to obta 


vet in reality we are not helping but are hindering them 


a great deal in an indirect way. Te prove this state 


the writer will relate an incident in which he 


ment 


involved, and thus knows from first-hand information 


that the statement is true. 


The work the writer engaged plays a very 
portant part in the campaign of an allied government, 
and therefore cannot be mentioned, but it is of great 


importance to that government. 
Within the last 
been drafted into the army, and the writer himself ex 


month, four of the best men hay 


pects to be drafted within the next few days, although, 


claim for exemption has been filed by representatives of 


the allied government. Does not this prove that the 
statement made by the writer is correct 

The old and often repeated maxim: “A stitch in time 
saves nine,” is one which applies itself to this situation 
very satisfactorily. However, the nine stitches cannot 
be saved if little or no attention is given to the first 
stitch. 

It is with the idea in mind of getting that first stitch 


. , 
viven nis 


last few davs as 


| fraternity to the writing of this 


started that the writer has 


one of the mechanica 
article, and thus drawing the attention of the whole m« 
chanical fraternity of the country to a situation which, 
little attention. If in 
doing so the writer has in anyway helped to start tha 
stitch he will feel well repayed for the time spent. 


heretofore, has been given very 


Letters from Jack to Bill—Copper 
Pipes and Other Things 
bully jobb, just laik I rote 


toald you the 
I thingk wen a man asts a qweschun wantin to no sum- 


Deer Bill—This shure is ; 


you, awl but wat I 


abowt befoar, kidit 
thin we awl ort to bee wilin to lurn him doant you 
Bill. Now wotchin 
out a silindr and he asts the cowntrboar 
for and I toald him gladly 
plaice to stay in so it wunt awl be blone upp the stak 
and he But 


ofn wen I asts a qweschun I gits a foole anser but not 


just today a man was em boarin 


me wat was 


how it is to giv the oil 


was man enuf to thangk me two verry 


awlwis. I went in ware thay maik the lektristy to rm 
the masheens and the lites and I sor a gaij laik a clok 
and ast the man and he toald me just laik a man ort 
te that it shode the presher of the lektristv and it sed 5 
hunderd and fiffty pounds and I| sed I would thing! 
it wood bust things and he was kined and eksplaned 
how they has saifty valvs so it can blo owt into the ai 
wen it gits two hie Now thats a good man I thingk 


but I ast anuther man wy the litl copr paips the lektristy 


ums in to the masheens and lites doant bust and he 


iis thay aint holler you goat And I no betr for or 


loakmotiv is a copr paip runin in undr the bile 
ikkit te thing n the silindr that I spose is a 
sparrk plugg and Ive iw the hoal into it How d 
thay maik sutch long hoals Bill? I aint nevr saw en 
dril nun so I doant no. 


And I ast anuther man wat becaim of the drip wen 


the lektristy gits coald in the paips laik steem has pet 


un on the lektristyv 


] ' 
koks too let it out but | nt sean 1 
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paips and he sais thay doant nead nun for that stuf 
doant condents. I doant no wat condents meens do you 
Bill but I no the lektristy has too be kept or 
wy wood the paips for it awl be cuvverd with that cloth- 


worm 


lookin stuf. And anothur man toald me you carnt see 
lektristy and rite befoar his Is was the bolb oavr a 
masheen and he cood sea the lektristy shainin into it. 
He must thingk Ime a foole. And you can feal the 
stuf two Bill and Ile tel you how I no. I has to ware 
a pare of specs in the shopp and thats the oanly peece 
of tirany Ive saw hear. Wel, I had to taik the senter 
out of a laith and wen I was bangin it out with the 
poosh rod my specs fraim hit a swich thing on the hed 
end of the laith and I sor lektristy and fellt it two. 
It nokd me doun and the senter was in my rite hand 
and it flue and hit a man in his chesst, no not his 
toole chesst Bill, but the chesst of his boddy ware he 


keaps his lungs and livvers and sutch. 
And Ile Awl of 
felers in the shopp had too git our Is testid and the 


tel you abowt the specs tirany. we 


testin gazabo sais three |s of awl we men neads specs 









and I no thair doant no three {s of me, no nur wun 
nead em but he setts me in a chare and sais how 
menny of them letrs on the charrt can you reed? and 
I sais I carnt reed nun and he sais dident you evr lurn 
] iia 
. 4 
= ) =< )D Ie i PP | | 
—= YOTEQN 
a ( me 2 / Sx) fa RRSMJI i } 


> 
SAG OB GHVNWwCF 














STUFF FOR ITS LIKE D-E | 


NO YUNITED STAITS WURDS 


ili 


Ni- r faba al 
NO MAN CARN 


F-P-O-T-E-Q 


READ 


AND DONT 


THAT 
SPEL 
litl n and | sais mebbe betr than 
wat you can but no man carnt reed that 
laik DE F P OT E Q and doant spel no Yunited staits 
he sais wel, you shurely are just the 


feerce- 


and hes a an 


to reed 


stuf for its 


wurds. And wat 


bos toald me al d and Sals 


rissts 


| doubls up ry 


like wat. And he sais o a skild mecannik and [| sais 
thats so and he got me sum specs and the shopp dokd 
$4 out of my pay and if that nt plewtocratik tirany 
wat 1s? And too t Vi had purfkly good specs bort 
iffen 5 and te sent stoar the specs gink maid em 
vy new wuns r tirany Bill but its a good shopp and 
Ime drorin dov od inn ar than evr befoar. 
And Id 1 n Vv ( | st him how thay 
naik the long | s he pr paips and he sais tha 
taik a hungk ot pr as ge as a flowr baril and dril 
a hoal then dror it owt long and the copr stretshes 
and the hoal two. Do eev it Bill? And 1 coodent 


reely trie it becaws I dident hav no copr with no hoal 
in it but I took a 
led pennsil and hichd one end to 
it sum arownd the jobb in the 


{ hichd to a step ladr and then 


peece of copr wier the biggniss of a 
a laith dogg and wownd 
laith and the uther end 


started the laith. And 
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the copr dident stretsh mutch but puld oavr the ladr 
and the gink wat was on top of it sed I maid him fawl 
and I sed he lide and the foarman sais no fitein hear 
but the ladr gazabo he isent a verry big man and me 
and too frends are goin to taik a wawk the furst plezent 
eavnin and trie to meat that gink and weel lik the tar 
owt of him. 

Rite me abowt the long hoals Bill for I want to no awl 


| can. JACK. 
PS—Bill the specs gink wen I toald him my Is was 
O.K. he sais the mane trubl with you is serebral 
defishuncy. I wrote them wurds doun as soon as | 
got shut of him. Wat do thay meen Bill? Wil it 


perteck me from beein drafted? 


Correcting Untrue Center Holes 


By GEORGE H. STAUFFER 

I was given a job, one day, of turning down the end 
of a shaft to receive a gear. After swinging the shaft 
up on lathe centers, I found that the center holes had 
been drilled and reamed nearly in. off the geometrical 
center, as shown at A. There was but one remedy, and 
that was to correct the position of the 
The following method was successfuliy employed in do- 


center holes. 
ing this: 

One end of the shaft was gripped in a chuck having 
four independent jaws; the other end was held in the 
steadyrest. The shaft was trued up nicely. A center- 


finding tool B, with one cutting edge, was placed in 


the toolpost, and with it a conical hole greater than 
60 deg. was machined in the end of the shaft, as 
shown. Next, a half-round reamer C, having its cutting 


edge on the front end only and a diameter greater than 


wena hihi: 
\ \ 





Po . poet 
\ = 
S 2 
3 





| Wir 





where the 
drill 


the diameter of the conical hole at the point 


drilled hole breaks through, was made from rod. 
When ready, it was placed in a drill chuck and fed into 
the end of the shaft, by using the tailstock. Finally, 
the al hole was brought to the proper angle by 
reaming with a standard center reamer D. The shaft 
then for end, and the 


operations performed. 


conk 


was removed, turned end same 
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Fluework in a Railroad Shop 


SPECIAL CORRESPONDENCE 





opened for their discharge. Down these rails the tubes 








In railroad repair shops, where locomotives are 
handled, flue work is one of the important opera- 
tions. This article shows the practice of a West- 
ern shop for carrying on this work. 





HE engravings herewith illustrate some of the 
methods and equipment used in connection with 
fluework at the Southern Pacific shops at Sparks, 
Nev. In Figs. 1 and 2 are views of the flue-tumbling ap- 
paratus located just outside the shop building. It consists 
of a perforated cylinder long enough to receive the tubes 
and provided at the end next the shop wall with power 
driving mechanism for rotating the cylinder upon its 
journals. At one side, as shown in Fig. 2, there is a 


roll onto a car placed on the track below, as shown by 
Fig. 1. This track leads directly into the building, so 
the tubes are readily handled between tumbler and shop 
are shown a lot of tubes in the shop, stacked 


In Fig. 3 
up on a sloping rack immediately behind the swaging 
machines. Figs. 4 and 5 illustrate the roll swager and 
the pneumatically operated dies for the tube ends. The 
front view, Fig. 4, shows a tube just withdrawn from 
the oil-fired heating furnace at the left and placed in 
the roll swager at the center of the illustration. At the 
right is the air-operated swaging die. A better view 
of this is given in Fig. 5, with a tube in place for work- 
ing under the dies. 

The machine consists of a short-stroke cylinder and 
piston placed in inverted position in a framework built 





























FIG. 1. TUMBLING APPARATUS FOR TUBES 


OF TUMBLING APPARATUS 


, SIDE 




















FIG. 4 HEATER AND SWAGERS 


longitudinal opening extending the full length of the 
cylinder to admit the tubes, which are hauled up on a 
car on the inclined track to a point directly in front of 
the cylinder. At the rear there is a series of inclined 
rails upen which the tubes fall when the cylinder is 


} —~\\ ~~ 
up of a top plate, pipe and through bolts on an old 
machine bed. The air pipes may be seen at the right 
hand side of the structure. The machine is controlled 
by pressure of the foot upon a lever near the floor, so 


that the operator has both hands free to move the tube 
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ibout under the dies as is required for the operation. 
The machine in Fig. 6 is for trimming the tubes to 


length. It is another home-made device built up on a 


long bed with supporting rollers at each end to receive 








y ieee — . 
nee eee 
7 Chere 
7 














FIG. 3. FLUE-SWAGING EQUIPMENT 
the tube and hold it in horizontal position for the ap- 
plication of the trimming knife, which is a revolving 
disk about 6 in. in diameter. This disk is mounted upon 
the end of a spindle that is gear driven from an electric 
motor at the rear end of the head, as indicated in the 
engraving. The lever for forcing the cutting or trim- 
ming disk into the tube is at the top of the machine with 
the handle bent forward to convenient position for the 
operator. 

In Fig. 7 is shown the apparatus for testing the tubes 


under water pressure. The outer end of the tube rests 
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immediately behind the workman. This 
holds a large number of tubes and is of such form and 
weight as to be easily moved about with a full load o1 
It is one of a number of very handy appliances 


will be seen 


tubes. 
for handling work of various kinds about different de- 
partments in this plant. 


Civil Service Examinations 


The United States Civil Service Commission an- 
nounces open competitive examinations, as 

List No. 1. 
that is, those in which 
for an but 
of education and training and experience and corrobora- 
Applications the following 


Inspector of artillery ammuni- 


follows: 
Examinations of the nonassembled type; 
not assembled 


competitors are 


examination, are rated upon the subjects 


tive evidence. for are 


received at any time: 
tion, clerk qualified in business administration, assist- 
ant cannon assistant 
of finished 
Department, «nd 
ment and Navy Department. 

List No. 2. Examinations of the nonassembled type, 
for which applications must be filed by the dates speci- 


Bureau of 


inspector 
designer, War 
War Depart- 


forgings, 
and 


inspector of 


machine parts, vage 


finger-print classifier, 


fied: Specialist in agricultural education, 
Education, Department of the Interior, Dec. 4; special 
agents for agricultural education, home economics edu- 
cation, trade or industrial education, Federal Board 
Vocational Education, Dec. 4; inspector of stoves 
and ranges, Quartermaster Corps, Jeffersonville, Ind., 
Dee. 4; vehicle engineer, Signal Service, New York, 
N. Y., Dec. 4; pressman on offset presses, Bureau of 
Engraving and Printing, etc., Dec. 11. 

List No. 3. Examinations in which competitors will 
be assembled for scholastic Interpreter quali- 
fied in Spanish, Immigration Service (examination at 
El Paso, Tex., only), Nov. 21; bookbinder, Government 
Printing Office, Dec. 5; laboratory aid, Hygienic Labora- 
tory, Dec. 5; lithographer. Hydrographic Office, Dec. 5. 
Full information and application blanks may be 


tor 


tests: 


ob- 








ye 


4) 


_ 


(= 


i 


s 
— 


em 























FIG. 6. TRIMMING MACHINE 

against a closing gasket on a fixture adjustably mounted 
the The other end is 
closed by a packing ring in the « Water is 
admitted by the valve near the The 
tested are plac ed upon the skeleton truck, which 


machine. 
vlinder head. 
operator’s hand. 


upon the long bed of 


ubes : 


TESTING APPARATUS 
tained by addressing the U. S. Civil Service Commission 
at Washington, D. C., or the civil service district 
Boston, New York, Philadelnhia, Atlanta, 
Paul, St. New 


Francisco. 


secretary at 


Cincinnati, Chicago, St. Louis Orleans, 


Seattle, or San 
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Economy of Tight Air Hose Connections 


By GLENN B. HARRIS 





This article points out the frequent occurrence 
of costly leaks in air lines and Rose, and recom- 
mends a number of remedies to prevent the costly 


waste of power. 





N THE use of compressed air it is essential that tight 
joints be maintained, not only throughout the pipe line, 
but at all hose connections on the latter, and the con- 

nections between the hose and the tools being operated. 

This is only that the tools 


in proper volume and pressure for their efficient oper- 


necessary not receive air 
ation, especially where compressor capacity is deficient, 
but also as an economic proposition of no small magni- 
tude. 

When it is taken that 5 cu.ft. of 
compressed air at 80-lb. pressure will flow through a 


into consideration 
(.-In. opening in one minute, and that it requires one 
the amount of air 
named at the pressure given, the expediency of conserv- 
ing the air supply in all ways possible is self-apparent. 

In some plants attention is given to this feature of 
economy, while in others it remains uncared for, and 


horsepower for the production of 


absolutely neglected. 

Pneumatic tools, as a rule, are operated by unskilled 
labor who know nothing of compressed air, except that 
it makes their machine go. They know nothing of its 
cost of production, and care less. If there is a leak 
present at their machine, they make no effort to prevent 
it, nor trouble to report it. 

In small shops where the number of tools in operation 
is comparatively few, the foreman should make it a part 
of his daily duties to inspect all hose and hose con- 
nections, and also the iron pipe line to ascertain as to 
their tightness. Frequently the globe valve on the iron 
pipe line is not tightly turned down to its seat, then 
too, grit or scale may be present to prevent the proper 
seating of the valve, or the valve itself may be leaky. 
Any of these causes contribute to unnecessary waste of 
air, and as shown this unnecessary waste is an expen- 
sive proposition, especially in large plants, where 
hundreds of pneumatic tools are in operation, and prac- 
tically miles of piping employed in order that the tools 
may be utilized at convenient points. 

In most plants, where a very large number of pneu- 
matic tools are employed, it is usual to detail one man 
whose sole duty it is to inspect the pipe lines, valves, 
hose and hose connections and couplings to see that 
leaks are not present, and if so to immediately give 
them proper attention. This should be the practice in 
all plants of any considerable The expenditure 
for this inspection may seem an unnecessary one, but it 
will be found a paying proposition in the long run. 


size. 


LOOKING FOR LEAKS 
A leak at the joints can be readily ascertained by 
applying a torch, or by the application of a small quan- 
tity of water, which latter will of course bubble if 
there is an escapement of air. 
In looking for leaks at the tool end, the tool should 


The leak if 
sound of th 


throttle. 
the 
escaping air, although probably the surest means which 


xd by 


will be 


be stop! closing its own 


present readily apparent by 
can be employed are the torch or water. 
If leaks the 
profitable to immediately cut 
pipe 
the 
reauired, it 


hose lines it will 
out the leaky 
nipples. If 
that a 


prove 


are located in prov 


portion and 


couple up by means of the hose be 


comes worn or leaky to extent number ot 


connections are will economical te 


dispose of the leaky section or sections. 


A first-class quality of hose and rubber tubing should 


be employed, while it may be expensive in first cost 


it will prove cheaper in the end than hose purchased 


at a low price. The latter as a rule will develop leaks 
in a brief period of time, and will quickly rot out 
under weather conditions. In addition to this it is sé 
loosely put together, and the materials employed ars 


of such poor quality, that it will not withstand the ai: 


pressure of from 80 to 100 Ib. per sq.in., at which pre 


sures pneumatic tools are most generally operated. 


THE QUALITY TO USE 


As before stated, the hose and tubing should be of 


first-class quality, and the long sections should be wound 
with galvanized wire, which will serve as an efficient 
abrasion or cutting in dragging 


It should be at least six-ply, 


protection against 
around the shop or yard. 
and the tubing which connects the tool with the long 
length of hose should be oilproof on its interior sur 
face as the lubricant is usually introduced to the tool 
through this short section of tubing. 

If a poor quality of hose or tubing is used it will 
hardly be possible to obtain the best results from the 
pneumatic tools. Delays will occur due to the periodic 


closing of the ports by the accumulation of rubber in 
the air passages. 

It requires an expert to detect the difference between 
good and poor hose, and even the best of it undergoes 
a continuous deterioration in value. 

The short rubber 
order that flexibility of the 
as much weight as possible removed from the operator 
This short tubing 


fixed part of the tool to which it 


section of tubing is employed in 


tool mav be obtained, and 


+ 


section of remains, so to speak, 


is connected. 


THE COUPLINGS 


between the tubing and 


tightly made various 
types of quick-acting couplings have been placed on the 


connection 


In order that the 


hose may be expeditiously and 


market. Several of these possess merit in a consider 


able degree, and can be used to grea 


; 


advantage. 


One of the most efficient couplings which ever cams 
to the writer’s notice was in use in a large shipyard 
located on one of the Great Lakes. This coupling was 


these two draw 
ilitated 


somewhat cumbersome and heavy, and 
backs in connection with its expense, seriously n 
against its more general introduction, notwithstanding 
its great merit. 

The coupling referred to consisted of two sections, 
together 


tubing, 


male and female, designed to be screwed 


These sections were placed on the h and 
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and expanding nipples were forced into the ends of the 
latter to a point where the rubber would project about 

in. The distention of the hose and tubing, 
result of forcing the nipples to place, prevented the 
hose or tubing from drawing out of its respective sec- 
tion. When the coupling was connected up, the ends of 
the hose and tubing abutted, and when the coupling 
was tightened the spread, and an abso- 
lutely perfect seal was effected. In making an examina- 
tion not the than three 


hundred couplings could be discovered. 


as a 


rubber ends 


even slightest leak in more 


AUTOMATIC VALVES 


To add to the their air system, the 
branches of the main pipe line were equipped at suit- 


automatic 


efficiency of 


intervals with what might be termed 
valves. These valves were so constructed that when the 


nipple on the end of a hose section was screwed to place 


able 


the valve was opened, and air permitted a free and un- 
unscrewed 
auto- 


and when the nipple was 
distance or removed entirely the 
This permitted cutting off air to the 


trameled passage, 


a short valve 


matically closed. 


hose line without detaching the latter, and also pre- 
vented leakage through inadvertence in not properly 
turning down the valve to its seat. The advantages 
gained by the use of the couplings and connections 


described amply repaid for any increased cost of in- 


stallation. 

There are a number of very efficient couplings to be 
Any of the well-known manu- 
furnish 


had and at a small cost. 
facturers of pneumatic tools is in position to 
a coupling which will prove entirely satisfactory in use. 
COUPLINGS 


DIFFERENT TYPES OF 


It is the intention of the writer to differentiate 
between these couplings so far 


but only to briefly refer to their construction, and oper- 


not 


merit is concerned, 


as 


ation and to present the advantages claimed for them. 


One of the most efficient couplings has had a wide 
and extended sale, and seems to meet all requirements. 
These couplings are interchangeable one with the 
other in sizes from in. to in., inclusive, while sizes 
1 in. and 1! in. interchange. These couplings are al- 


most instantly connected and should be air-tight under 
all reasonable pressures. 
Another coupling is its con 


ingenious in 
neither half 


extren ely 


struction, and is universal in all respects, 

s male or female, but a combination of both, which 
permits a in. hose to be coupled to a 1-in. pipe, and 

in. hose to l-in. hose In other words any size will 
couple to any other size whether it be larger or smaller. 
The gaskets are so placed in the two halves of the 
coupling that it is impossible for them to drop or be 
blown out when disconnected 

There also another coupling like the two couplings 
previously mentioned which is adapted for universal use, 
that is hose of in. diameter ma De onnected with 
hose up to 1 in. diameter, and this without any reducing 
It only requires a third turn of the hose to effect a 
inion. Like the other couplings, leaky joints are hardly 


possible. 

The couplings referred to are all light in weight, and 
offer no detrimental obstructions, in fact this feature 
is one that has been worked out so far as could be with 


good results. 
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Another very essential point in the conservation of 
compressed air, is that where the nipple enters the hose 
or tubing, great care should exercised to see 
that the nipple is tightly secured in place. It proves 
expensive, if a riveting gang of three men is stopped 
at their work while a nipple which has blown out is 
being replaced, and especially so if the blowing out 
occurs at the time a rivet is only partially driven. The 
nipple should have a grooved, or cut, face in order that 
the hose may sink into these grooves, or cuts, and thus 
be firmly held by the wire band or clamp, whichever may 


be 


be employed. 

If attention is given to the saving of air through 
maintaining tight connections at all points, the compres- 
sor capacity is not only increased, but the coal bill is 


considerably diminished. 


Using a Jig Plate To Locate Buttons 
By H. R. SELBY 


The writer has seen a number of articles lately on jig 
plates and wishes to contribute his latest experience 
with them. 

The job consisted of a plate, as shown, about 4 in. in 
diameter by 1 in. thick, in which it was required to 
locate nine }-in. holes, counterbored at an angle of 60 
deg., to be used as centers in turning an eight-throw 

, crank. One of the holes 
was located in the center, 
the others being 
spaced and equidistant 
from the center. The 
quired holes were laid out, 
drilled and tapped to re- 
ceive buttons. The jig plate 
was made from a piece of 
> cold-rolled steel } x 2x 3 in. 

/ The hole was bored square 

with the and 0.4002 
in. in diameter. The index 
head was then mounted on 
the milling-machine table, 
and the spindle was made 
to run true with the 
ing machine. The 
was carried in the index-head chuck. A test 
the with a true-running 
the outer end. 


fairer" 


equally 


— 


penn wa 


ha Td 


re- 


fe 


sides 


JIG-PLATE WITH 
CENTER HOLES 


mill- 
work 
bar was 
machine 
The jig plate was carefully 


laced in milling 


button 


on 
slipped over the button, the table run toward the ma- 
chine until the plate and the work came in contact, and 
then the two were clamped together. The table was 
then drawn back, a button was placed in the hole and 


screwed down, and the jig plate was removed from the 
work. 

The table was next moved endwise the amount of the 
radius of the circle on which the holes located, 
after which the jig plate and the master button were 


) were 
again brought into use in locating the first hole in the 
circle. The rest of the holes were located in the same 
way, only the index head was rotated each time the re- 
quired number of turns to give the correct spacing. The 
job was then transferred to the lathe, where it was 
finished. The greatest error found in the spacing was 
0.001 in. 
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VI. Operations on Bearings 





Interesting and novel processes involved in the 
bearings, together with 
machines instru- 


manufacture of motor 
specially 


described in this article 


some designed and 


ments are 





HE construction of the motor bearings, themselves, 

has been touched upon in connection with the 

motor brackets of the split and solid types. In the 
type of bearing shown in Fig. 51, the bearing and 
housing are cast in one piece, and the bearing surfaces 
and end flanges are lined with babbitt. 

In a later type of construction the bearing shells are 
separate from the housing, which is cast in one piece 
with the bracket, Fig. 52. The simplicity of the solid 
steel shell with babbitt-lined bearing shown in Fig. 
53, as compared with those shown in Figs. 51 and 
is very apparent. The replacement of the first two in- 
volves considerable trouble and expense, and the use of 
more or less complicated babbitting mandrels; while 
with the bearing shown in Fig. 53, the 
slight that it is much cheaper and easier 
the entire bearing than to rebabbitt it. 

In the manufacture of these bearings the shell in 
Fig. 53, is cut from mill lengths. As it is not always 
possible to obtain commercial tubing with the desired 


cost is so 


to replace 


inside and outside diameters it is sometimes necessary 
to either expand or contract these shells. 
sirable to have one end expanded in order to secure a 
good shoulder for taking up end thrust. 

The change in tube diameters is 
drawbench, for reducing long lengths, or on a hydraulic 
press for short lengths, and for expanding and shaping 
the shoulder. After these operations the shells are care- 
fully annealed and pickled to remove scale and oil, after 
which they are tinned inside and babbitted on collap- 
sible mandrels, Fig. 54. It will be noted that these man- 
drels also form the oil grooves. Adhesion between the 
shell and babbitt lining is very important, and by this 
process the desired result is obtained without the use of 
etc. 


It is also de- 


made either on a 


anchor holes, 


After 
draulic Fig. 
dense bearing surface. 
facing the ends, milling the oil ring slot, 
a second broaching operation, turning the outside diam- 
eter and wet grinding the outside diameter to 
finish size, A tolerance of —0 to +-0.005 in. is 
to secure a tight 


babbitting, the bearings are broached on a hy- 
press, 55, which gives them a smooth and 
The succeeding operations are 


drilling holes, 


finally 
Fig. 56. 


permitted on this dimension in order 
fit in the housing. 

The bore of the bearing 
for lubrication and alignment. 


requires a certain clearance 
In solid horizontal bear- 





HP, . 





ings with ring lubrication this clearance for a 2-in. shaft 


is +0.002 to -+-0.006, so there is alwavs a clearance be- 
tween shaft and bearing of from 0.004 to 0.008 in. 
For vertical bearings and those using grease lubrica- 


tion different allowances are required. 
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BABBITTING BROACHING AND GRINDING OPERATIONS 


The grade and composition of bearing babbitts is very 
important, but many wrong impressions exist regarding 
these points. Tin-base babbitts contain from 80 to 90 
per cent. of tin with an addition of antimony and 
copper. Lead-base babbitts contain from 80 to 85 per 


gs. Fig. 56—Grinding outside diameter of sleeve 


cent. lead with a relatively small amount of tin and 
antimony. Composition alone is not the only controlling 
factor for it has been shown that the temperature of 
the housing when casting also influences the hardness 
of the material and its resultant quality to some degree. 
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On account of the conditions mentioned, heat contro! 
apparatus is used on the babbitt heating pots, and a sur- 
face hardness is obtained with lead-base babbitts that is 
equal in serviceability to the much higher priced tin- 
base alloys. 

Lead-base babbitts, with 
housing temperatures, are now used on the work under 
description, and excellent results are obtained in severe 
The 


automatically controlled 


geared service, such as steel mills and street cars. 
apparatus used for controlling temperatures is shown 
in Fig. 57. This apparatus is self-contained, and con- 
sists of a pyrometer and electro-magnet for automatic 
control of gas and air supply. 

Bronze bearings are no longer used on these smaller 
commercial motors, because babbitt is considered better 
and more economical for this class of work. A ma- 
terial similar to Lumen-bronze, containing 85 per cent. 
zinc, 10 per cent. copper and 5 per cent. aluminum, is 
quite extensively used for die-cast bearings; but being 
rather brittle its use is limited to motor bearings of 
small size not to exceed 13-in. bore. These bearings are 
made with the die-casting machine shown in Fig. 58. 

Ball bearings have been used quite extensively for 
certain specific applications as on vehicles, auto lighting 
and starting apparatus and on certain applications in 
the textile industry; but they have not yet found very 
wide application in general-purpose motors. If properly) 
selected as to size and quality and properly mounted and 
maintained, ball bearings will give excellent service, but 
failure to comply with any of these requirements means 
failure. Many persons imagine that ball bearings do 
not require as much attention as bearings of other types, 
but the writer’s definite experience has been that fre- 
quent attention and lubrication is just as desirable and 
necessary with ball bearings as with high-class sleeve 
bearings. Furthermore, oil leakage, which is largely 
overcome on well-designed sleeve bearings, is not un- 
known with ball bearings. Their initial cost is con- 
siderably more and, on account of the close machining 
required in mounting them, they cost the manufacturer, 
and consequently the user, more. 


Special Motor-Shop Equipment 


SPECIAL CORRESPONDENCE 


In handling large motors such as are used in air- 
planes, it is quite important that the assemblers have 
easy access to all parts. The assembly cradle shown in 
Fig. 1, which was designed by the Wisconsin Motor 
Manufacturing Co., Milwaukee, Wis., to facilitate its 

















CONVENIENT 


ASSEMBLING CRADLE 
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work, has proved very convenient, as it can be turned 
and clamped in any position. 

This built 
special machines for boring the crankshaft bearing liners 
Fig. 2. The boring bar is 


company has also designed and several 


in position, as shown in 





p--— = ——s 








FIG. 2. SPECIAL BORING FIXTURE 
driven by an electric motor belted to the pulley A. The 
feed is actuated by hand. This combination insures a 
very smooth and accurate finish of the babbitt liners 


or boxes. 

Recognizing the fact that in testing out these large 
motors a great dea! of power was going to waste and 
also that they should be run under load, convertible 
dynamo motors were installed, shown in Fig. 3. 
These motors are connected to the motor shafts by flex- 


as 

















t-TESTING 


DEPARTMENT 


ible joints, shown at A, and the motor is used to start 


the engine being tested. As soon as the engine is run 
ning under its own power, the switch is thrown over 
and the motor acts as a dynamo and generates current, 
which is used to start some of the other motors as well 
as to supply this 
200 kw. are generated that would otherwise be a dead 


loss. 


power for the shops. in way about 


Advantages of Plate Patterns 


By M. E. DUGGAN 
On page 166, E. J. Leach describ in a very interest 
ing way his experiences with plate patterns made of 
metal and wood. I noticed in particular what he says 


for and against plate patterns made of wood. I appre 
ciate Mr. Leach’s article very much. 

My experience with metal plate patterns is 
limited. I have had considerable to do with the making 


the 


somewhat 


and molding of plate, or match-board, patterns 
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made of wood. All, or nearly all, of these were intended 
for were termed model requirements 
and extras for stock and For the production 
of these castings wood plate patterns served the purpose. 

Many of the troubles with plate patterns made of 
wood can be attributed to the patternmaker’s limited 
knowledge of what is required and what constitutes a 
practical and well-made pattern. For example, I have 
made in. in thickness with plain flat 
battens at fastened with wire nails only, the 
pattern varnish-finished in a manner. The 
reason given by the patternmaker was that a thin plate 


what season, or 


repairs. 


seen plates 
the ends, 


slipshod 











is light for the molder to handle and if made thicker 
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- \ METHOD OF SI INé rHit BATTI S AND 
\ SAMPLI MATCH-BOARD PAT MRN 
the flask pins would not reach through, which is a 


rather lame excuse for spoiling an important and ex- 
pensive piece of work. 

Mr. Leach clearly his method of making 
the patterns. It applies to the making of wood patterns 
and requires no further description, except that I apply 
at least three coats of varnish to each half-pattern, also 
the board, before the parts on the 
The width length dimensions of the board 
determined by the size of the flask that is to be used. 


describes 


assembling board. 


and are 


The thickness I make 1 in., never less. I use cherry 
wocd in the construction of both patterns and match 
board. The shape, dimensions and assembled batten, 


fastened with glue and screws, are shown in Fig. 1. 
ASSEMBLING AND MATCHING 


the half- 
is not common 


My method of and matching 
> 


patterns on the plate, as shown in Fig. 2, 


assembling 
in pattern shops, but it is a simple way and practical. 
A sheet of drawing paper a little larger than the board 
is fastened with thumb-tacks to one side of the board. 
The paper is carefully trimmed flush with the edges of 
the The half-patterns are placed on the paper 
in their and 
with fine throuch 
paper and into the board about in. 


board. 
temporarily fastened 
the pattern, the 
In other words, 


correct positions 


wire nails driven 
these nails are nothing more than dowel pins. 

With a knife made pointed and sharp, the paper is 
cut through along the edges of the patterns. If this 
carefully done, the sheet of paper can be lifted 


jol is 
away from the patterns and the plate, leaving the pat- 
terns and the paper under the patterns fastened to the 
half-pattern, 


board. Each the plate and the paper 
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should be carefully marked in a way that will insure the 
return of the patterns and paper to their correct and 


relative positions on the board. The paper is trans- 
ferred to the opposite face of the board, flush with the 
edges; the match halves of the patterns are placed in 
the holes in the paper and fastened in the way described 
above. 

The job is now ready for the final fastening of the 
patterns to the board. The patterns are removed from 
the board, a coat of thick shellac is applied to the joint 
face of the patterns, and while the shellac is fresh, the 
pattern is securely clamped to the board and fastened 
fine wire brads. When the pattern is finished, it 
is given a last shellac. 

The holes are cut and fitted to suit the pins on the flask 
that is to be used on that special job. Do not be guided 
by templets or measurements. See the flask; notice its 
A good plate pattern and a rattle-trap flask 
work well together. Store your plate pattern 
on end in a box for the purpose. 
Wherever the pattern goes this box goes with it and 


with 


coat of 


condition. 
do not 
special made 


saves much trouble. 


Gear Dentistry 


By J. A. LUCAS 


discussion, by Robert E. Newcomb, of “Gear 
page 472, is fine regarding general repair- 


a temporary doctoring up, 


The 
Dentistry,” 
ing on gear teeth as only 
to keep the wounded going until the new gear arrives. 
But referring to the beginning of the article, where 
he disapproves of the method, I think he is not quite 
correct. 

! admit that there are many ways by means of which 
gear teeth can be repaired with more or less satisfac- 
The dovetailed teeth will get loose and 


torv results. 











THE 


REPAIR WORK ON GEAR 


will get loose and 
The babbitt tooth may 
peen and may become distorted in time, but on account 
of the downward taper of the pins will stick to them 
and drive around them. 

Here is proof, as shown in the illustration: Two 
teeth of this large gear were pinned and babbitted with 
the plaster mold, as previously described. They made 
thousands of revolutions during the time taken for a 
new gear to come and, somewhat distorted, still clung 


rattle; not screwed in 


fall out, doing more damage. 


taper pins 


to their supporting pins after six months of duty. 
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Drilling 300 Miles 


bay EB. Cc 


General Superintendent 





We are apt to overlook the importance of small 
tools in the machine business, and seldom realize 
the large percentage of the total machine work 
done by them. One of the too often neglected 
tools is the twist drill. This article gives some 
of the interesting facts with the 
growth of its usefulness, and the work it is doing 


connected 


today. 





UTHENTIC records have been found which show 

that metal drilling known in prehistoric 

times, and there is good evidence that the Roman 
Empire, in its time, used a square shank drill with a 
forged twist, but from that time until 1860 there seems 
to have been little improvement in the general con- 
struction of the twist drill. The birth of the American 
Machinist came at a time when the twist drill might 
have been said to be struggling for existence, although 
the modern drill to have into existence 
about 1860. This struggle for existence was due mainly 
to lack of proper facilities to hold the drills so that 
they would run true. Universal drill chucks had not 
been sufficiently developed to be depended upon to hold 
a drill from slipping and insure running true. Drilling 
machines were fitted with a straight hole socket and 
setscrew. This hole being } in. in diameter required all 
drills to have this size shank, which made some of the 
sizes unduly expensive. 

The reconstruction period, after the Civil War, seems 
to have created a demand for more accurate drilling 
than was known before, and the modern drill filled this 
requirement so well that all shops, doing fine and in- 
terchangeable work, adopted it; and thereafter 
twist drills were found in all good shops in a large 
variety of sizes, but through the Middle West they 
were rarely found larger than in. in diameter. In 
fact, flat drills above 1 in. in diameter were very com- 
mon in shops through the Middle West, as late as 1890. 


was 


seems come 


soon 


In the early days of the American Machinist many drill- 
ing machines were not accurate enough to use twist 
drills and get results. When drilling machines were 


made better, so that the axis of the drill and the axis 
of the spindle could be maintained in alignment, the 
common twist drill rapidly crowded out the older type. 


TAPER SHANK MORE SATISFACTORY 


The introduction of the taper shank was an important 
factor in the adoption of twist drills, as it entirely 
eliminated the chuck trouble. While the taper shank 
drills cost about the same those with }-in. shank, 
they were much more satisfactory, and saved time where 
accurate work was done. 

In the olden days the problem seemed to be to get 
a hole through a piece of metal somewhere near the 
right dimension, and fairly straight. The drilling of 
holes has, however, advanced to such a point that now 
the problem is this: How many inches of accurate 
holes can be produced for a given sum of money? The 


as 


. PECK 
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of Holes Per Day 


( nd Twist Drill Co 


_mere question of drilling has long ago been forgotten, 


now interested in nothing 


How fast and how accurate- 


and the modern world is 
but the following question: 
ly can you drill? 

The twist drill has been greatly improved since 1860 
until, at the present time, it is perhaps the most effi- 
Considering its size and 


time 


cient tool used by mechanics. 
strength, it will remove more metal 
than any other tool. A 13-in. drill has repeatedly, on 
bona fide tests, removed 113 cu.in. of iron in one minute. 
modern drilling machine 


in a given 


To demonstrate what both a 
and drill could do under the most 
-in. drill, running at 650 r.p.m., 
was put to 4-in. iron billet. This 
drilling at the rate of 65 in. per min. 
the twist drill, as a well-known 
that it is regularly used in making the initial openings 
through various kinds of forgings, preparatory to finish- 


favorable conditions, 
with -in. feed 
is equivalent to 
The efficiency of 


a l 
a 
is so 


metal remover, 


ing with slotting and milling machines. 


All this was made possible largely by the improve- 
ment in steel, the greatest single step in advance being 
the introduction of into tool 


steel. This is the now well-known high-speed steel so 


chromium and tungsten 


necessary to rapid production. For a rough calculation, 
a high-speed drill 
six times many 
drill, and in many cases the high-speed drill will readily 
drill material that can scarcely drilled at all with 
a carbon drill. 


under proper conditions, will produce 


holes in a given time as a carbon 


as 


be 


ATTENTION GIVEN TO TWIST DRILLS 


Twist drills rarely the 
in their sharpening that are given other machine shop 
tools, but they 
give a good account of themselves. They stand more 
abuse and are to under 
circumstances than any other tool a mechanic uses. 
instance of this, which happened in New York 
about the time of the Spanish War. brings this 
rather forceably. A workman was drilling some street 
railway track with a hand drilling machine, using ».-in. 


get same careful attention 


even under such adverse circumstances 
adverse 
An 
City 
out 


forced operate more 


drills. It was noticed that he was turning it backwards, 
or left-handed, and when asked why he turned it back- 
wards, he said: “It cuts better that way.” An exam- 


ination of the drill showed that it had been ground so 
poorly that the only way it would cut was by turning it 
backwards. 

The part played by twist drills in modern industry 
that statements its importance 
often appear exaggerated. Those who have had an op- 
portunity to become acquainted with the work connected 


so great regarding 


is 


with military maintenance, however, have come to the 
conclusion that the twist drill performs the most im- 
portant single operation in modern machine shop work. 
The tool is so common, and its performance so uniformly 
successful, that its great importance is only felt when 
there are no drills to be had. 

It has been computed that when take 
first-class machinery, automobiles and war munitions 
into account, the ordinary twist drill performs about 


we modern 
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30 per cent. of the total number of mechanical onpera- 
tions. By actual count, in the building of a well-known 
3- to 4-ton truck, 40 per cent. of the mechanical opera- 
tions consist of drilling. This does not include the 


the automatic 


under in. 


made in 


2173 are 


drilling done on pieces being 
screw Of these 
and 2046 are between in. and in. It is estimated 
now being the United 

750,000 drills per Considering these drills only 
drilling the equivalent of a hole 2 ft. in 


in one day, we 


machines. holes, 


that there are made in States 
day. 
capable of 
length during their life, and doing it 
would be producing nearly 300 miles of holes daily in 
the United States. The writer is of the opinion, how- 


ever, that there are more than 750,000 drills being made 


M A‘ 
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per day. Also, that each drill, on an average, will do 
very much more than 24 in. of hole during its life. 
It is also to be understood that all of these 750,000 
drills are not used to destruction in one day. Well- 
known authorities have said that the Allies, in a con- 
certed action, will fire one million shells in a day, and, 
considering these to be of the 3-in. size, they contain 
19; in. of drilled holes each, or 300 miles as the grand 
total, which is being shot away. Each Springfield rifle 
contains 94 drilled holes and, if we only provide one 
rifle for each of our proposed 500,000 army, it will 
require the drilling of 47 million holes to get the army 
started. After they action four rifles will be 
required per man. 


are in 


Technical Education and Technical Journals 


Siblew ¢ eg ( 


OT a great while ago all workers in the industrial 

arts were trained in their callings by methods 

more or less akin to the old apprenticeship meth- 
The theory and practice of the calling were handed 
down by verbal communication by those qualified to 
instruct the beginner and such instruction, being of the 
hit-or-miss type, usually required a long time, compara- 
tively, to achieve results. Recorded information was 
rare, and was to be found, for the most part, in hand- 
It cannot be denied that some great results 
and the work of some 


od. 


book form. 
were obtained by these methods, 
of the engineers and builders who were trained in the 
old still to their skill and 
knowledge. 

Changed 


way remain as monuments 


industrial conditions, however, have made 
necessary new and different methods of training men 
for industry, and in these new methods books and other 
taken an important place. 
There are several reasons for this innovation. First, 
every industrial calling tends to become increasingly 
complex and to require an increasing amount of knowl- 
became evident 


forms of literature have 


edge for its successful prosecution. It 
long ago that no single mind could contain all the facts 
an” principles involved in many callings, and men began 
to collect these matters into handbooks, which were the 


first forms of technical literature 


GROWTH OF FIELD OF KNOWLEDGE 


In a calling or profession where no progress is tak 
ing place, and which is concerned only with things that 
have been, books and printed records are often sufficient 
We still have a few such 
callings and professions, but in almost all human activi- 


for an educational basis. 
ties the field of knowledge grows apace, and any books 

behind the 
It must 


this that books are not necessary; 


dealing with these pursuits are necessaril) 
times, somewhat, even before they are printed. 
not be inferred fron 
for such is far from the truth. Books always have, and 
if basic facts and prin- 
They serve as a repository, as it were, for the 
foundation stones of all collected knowledge. 

But in a progressive calling one must know what is 
going on at the present moment if he is to keep abreast 


of the march of progress. He must be keenly alive to 


always will, contain the records 


ciples. 


By DEXTER S. KIMBALL 


Ithaca, N. ¥ 

daily events if he is to lead in the field, and this can be 
accomplished only by constant reading of current litera- 
ture. In fact the revision of all textbooks has come to 
depend in no small degree upon the material contained 
in current literature. Not the least important value of 
current literature is the stimulation that comes from 
knowing what some other worker in the field is doing; 
and the interchange of ideas between men who are in- 
terested in kindred problems, but who may be separated 
widely in a geographic sense, can be accomplished only 
by the current magazine or paper. This principle is 
beginning to be appreciated even in our public schools, 
in many of which small weekly or monthly periodicals 
under such names as “Current Events” or “Timely 
Topics” are becoming quite common. 

MATTER 


IMPORTANCE OF THE 


This matter is of great importance to all workers in 
the industrial field. No shop man can keep abreast of 
his work without reading some good paper.” No mana- 
ger can hope to keep up with his competitors unless 
he reads some current literature on shop organization 
and management. No engineer can possibly keep in the 
front of his profession unless he is a constant reader 
of several periodicals. 

These principles have also found a place in modern 
educational methods as applied to the training of young 
engineers. A few years ago the methods in common 
use were those of the older educational curricula which 
rested almost entirely books. To a large extent 
this will always remain so since the teacher is, to a 
large degree, concerned with basic principles. Yet the 
modern teacher will fail utterly in his duty unless these 
basic facts are illustrated by applications to the latest 
phases of the industrial field, and unless he makes a 
strong effort to impress upon his students that they are 
living in the present and not in the past. 


upon 


Every student in a professional college should be 
strongly urged, if not required, to read at least one good 
periodical devoted to the interests of his future calling 
Aside from the actual obtained the 
habit of reading such literature is one that must be 
formed when young. It is always easy to read enter- 
taining literature, but it requires the force of habit to 


information so 
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make solid reading interesting and attractive. In Sib- 
ley College of Mechanical Engineering, Cornell Univer 
sity, there is a well-equipped branch library open to all 
engineering students at will. This library contains a 
small but carefully selected collection of the best books 
on engineering subjects. In addition, however, there 
is a large and well appointed reading room which con- 
tains practically all the engineering periodicals issued 
in this country and many from abroad. Students are 
encouraged to haunt this room and it is well filled all 
of the time during study hours. It is considered part of 
the educational equipment of the college. 

The writer has always felt that the American Ma- 
chinist occupies a very important place in this line of 
work so far as mechanical engineering is concerned. 
A considerable amount of its contents are eminently 
practical and is, therefore, of interest to the budding 
engineer; while at the same time there is always some- 
thing of scientific interest to tempt his curiosity to an 
effort to read it understandingly; and the college pro- 
fessor will always find in its pages that which will keep 
him alive and in touch with the manufacturing field and 
that which will interest him from the scientific side 
of his calling. To the writer the American Machinist 
is an old friend for I have read it as journeyman, de- 
May its field of 
list be 


signer, works manager and teacher. 


usefulness be widened and its subscription 


lengthened. 


Figuring the Cost of Work 
By W. D. FORBES 

In a certain downtown club where machinery men 
foregather for lunch, and to smoke a quiet cigar after- 
ward, a man came in and joined a group of three. 
He took out of his pocket the piece shown in detail, 
and seemed to be in the condition that in some parts 
of the country would be called “all het up.” “Now 
gentlemen,” he said, “here is a piece which is tool steel. 
I have just had it made in a jobbing shop, and I paid 
for it. You are all practical men, how much do you 
think they charged me? I gave them a nut to fit the 
screw to and told them that the tube part must be 
hardened and drawn to deep yellow, and that the other 
end should be nicely polished up; that all the dimen- 
sions were scale measurement and the hole was to be 
reamed.” 

The first man of the group took the piece and, look- 
ing it over, said, “If any of my toolmakers took more 
than 1} hours the job I would fire him.” The 
second man, after inspection, agreed that the “time was 
about right.” The third man considered the piece 
for a few moments, and then said: “Now, look here; 
let’s see just how this piece was made and add up the 
amount of time taken. I think you two gentlemen will 
be surprised at the result. 

“What happened was about this: 
to the jobbing shop and sees the proprietor, who calls 
the foreman and describes the work to him. The fore- 
man goes out into the shop, and sees that one of the 
toolmakers has some work on the centers which can 
be dropped for the moment. He goes over to him and 
says, ‘Here, George, stop that job and do this.’ 
stops his lathe, listens to the explanation, and says, 


on 


Our friend goes 


George 
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I don’t think our knurl is quite as coarse as that; does 
that make any difference?’ Back the foreman 
and just catches our friend going out, who says that 
the checkers of the knurl are unimportant. Back comes 
the tells knurl he 


ge eS 


foreman and George to use any 
¢an get. 

“The foreman gives the toolmaker a job slip, and 
He calipers up the knurled 


size, measures the length over all, goes to the stock- 


George proceeds as follows: 


room, gets a piece of tool-steel material, makes up his 
that he will cut it off 1) in. longer than the 
piece wanted so that he can hold in the chuck, takes 


mind 


,4 








it to the cutting-off machine, cuts it off, takes the rest 
of the bar back to the stockroom and gets his piece 
weighed up. 

“In cutting off the piece he finds that the bar was 
not he takes it to the blacksmith shop, 
tells the blacksmith to give it a quick anneal and waits 
the ashes. Then he 


annealed, so 


to see it heated up and buried in 
goes back to the lathe. 

“Now, gentlemen, by this time a half hour has surely 
used up, so will put that Then the 
toolmaker takes the faceplate off his lathe, puts en a 


been we down. 
universal chuck, goes to the toolroom, gets his knurl, 
drill and reamer, and comes back to his lathe. He gets 
a dog out of his tool chest, clamps his drill in it, takes 
up his oil can, gives it a shake to see if there is an) 
oil in it, gets it filled up, comes back to his lathe, and 
that He goes 


into the blacksmith shop, uncovers the steel and finds 


wonders ‘if piece of steel is cool yet.’ 


the piece is still pretty warm. But, taking a piece of 


waste, he carries it back to his lathe, puts it into 
the chuck, measures to see if he has got enough length 
sticking out to allow him to make the piece and cut 


it off, tightens the chuck on all three jaws, selects a 
side tool, puts it in the toolpost and is ready to square 
up the end, which would be his first operation. Here, 
gentlemen, is another half hour and no work done, ex- 


cept cutting off the stock. 
THE LATHE WORK 


“The toolmaker out his back gear, shifts 


his belt to give the proper speed, starts up his lathe 


throws 


and proceeds to square up the end of the piece with 


his side tool, takes out the side tool, backs his tail- 
stock out of the way, digs into his tool chest to find 
his little drill and countersink, puts it in a V-block 


in the toolpost, brings it up to the center of the stock, 
drills and countersinks the end, stops his lathe, takes 
out his countersink and V-block and puts them back 
in his tool chest, wipes the countersink with a 
niece of waste, backs his toolpost out of the way and 


out 


clamps it, brings the center 


puts a half diamond 


brings up his tail center, 


up, putting a drop of oil on it, 


tool in the toolpost, calipers again the diameter of the 
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for about 


knurl, starts his cut a half inch, calipers it, 


comes back, takes another little cut, calipers it again 
and finds he is pretty near right, throws in his feed, 
runs the cut up close to the chuck jaws, comes back 
with his tool, sets his caliper to the diameter of the 
top of the threads, starts another cut, tries the diam- 
eter with his caliper a couple of times, scales the length 
to the shoulder of the knurl, throws in his feed, comes 
ip pretty nearly to his mark, takes out the diamond 
point, puts in an offset parting tool, sets his caliper 
to the bottom of the threads by taking the measure 
from the sample tube, brings the tool into position to 
get the proper length, feeds the parting tool in until 
the calipers slip over the piece, measures the length 
again and finds he is all right, takes out his parting 


tool, puts in his one-half diamond tool again, sets his 


calipers once more to the outside diameter of the thread 


and runs this cut over the entire length of the tube 
and threaded part, comes back, sets his caliper to the 
diameter of the tube, feeds in his tool until he gets 
the right diameter, measures the distance from the 


end of the tube to the beginning of the thread, marks 
it and runs the cut up to it. After this he takes out 
his half diamond tool, reverses it in the toolpost, takes 
his drill and dog, backs out his tail center, puts his 
drill on the countersink, sets the heel of his tool against 
the drill starts to drill, taking care to have the 
drill run true. He takes out his tool in the toolpost, 
goes and gets a little drip pan to catch the oil, shifts 


and 


his belt to give greater speed and proceeds to drill the 
hole. Then the the hole. 
By this time one solid hour has passed surely. 


he dogs reamer and reams 


KNURLING AND THREADING 


“Now the toolmaker takes his thread gage and finds 
the pitch of thread, selects the proper gears 
cutting it, puts them shifts the belt to a 
speed, and then makes up his mind that he ought to 
do the knurling next. This he should have done before. 
He therefore shifts belt 
speed, takes his offset parting tool, sets his calipers for 
the diameter of head and roughs it down pretty nearly 
fillet. He then 
than he been 


his for 


on, lower 


his again to give a slower 


to the diameter, leaving enough for a 
takes a tool 


using and grinds off one corner round so he can finish 


larger offset parting has 


the fillet, finishes up the fillet and head, takes out the 
tool, sets his knurl, brings up the tailstock so the 
center will steady the job, and feeds in his knurl. It 
looks nice. Next he takes a side tool and just touches 
off the shoulder where the knurl has worked the stock 
over. Then he finds that his patent threading tool 
will not let him run up close to the shoulder, so he 
proceeds to grind up the offset parting tool. After 
this he starts cutting his thread. When he has made 
four cuts, he takes the nut to try the thread. He 
knows it will not go on, but he is going to try it all 


the same. Then he thinks he had better use the thread 


stop, and proceeds to put it in place. He takes a 
few more cuts and tries the nut again; a couple of 
cuts more, and the thread fits. He takes out his 


threading tool, speeds up his lathe, uses some emery 
cloth on the tube part, fillet and head, then measures 
the job up again. 

“Then he grinds off his threading tool, making it 
a parting tool again, and proceeds to measure the over- 
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all length—and cuts off the piece. He opens the chuck 
jaws, takes out the waste stock, reverses the piece he 
finished, and the end with a 
tool and file. He then polishes it up with emery cloth, 
takes the piece out of the chuck and starts the 
blacksmith shop. He has to wait a little while before 
the blacksmith can tackle the hardening job; but finally 
the hardening is done and he takes the piece back to 


has almost finishes side 


for 


the lathe, polishes up the tube end with emery cloth, 
takes it back to the blacksmith shop, and the black- 
smith draws it down to a dark straw. Back goes the 


toolmaker to his lathe, chucks the piece with the head 
Once more he measures 
the piece all over and calipers it, after taking it out 
of the chuck. By this time two good, solid hours must 
be added to the time already noted, but this is not the 
end of the job. 

“The toolmaker had been on a piece of work which 
had been interrupted, and in order to charge the work 
fairly, the toolmaker had to take off his chuck, replace 
the faceplate and add this time to the work, as well 
as the time required to place the interrupted job in 
position. But we will throw that matter out this time. 
All together this makes, we will say, four hours. Now, 
besides the time used by the toolmaker in machine work, 
there must be a half hour charged by the blacksmith, 
as most shops do not charge less than half an hour 
for any work. Four and a half hours will be the total 
time on the job for machine work, and this added to the 
blacksmith’s time would make the total work on the 
job five hours. Taking the present rate of say 80c. an 
hour, which is usual in New York, there is a charge of 
$4 plus a half pound of steel, say 10c., or a total of 
$4.10. 

“To my mind, gentlement, that is the time it took to 
do this job. And it was done about as I have described. 
Now, let us see how near I come to the price which 
our friend here paid for the job.” 

The latter put his hand into his pocket and drew 
out a bill which showed a charge of $5.50 and, after 
a moment, he remarked: “I think I was a little hasty 
in what I said to the machine-shop people, and the 
difference between your figures and theirs is somewhat 
accounted for by their making me a charge of 85c. 
instead of 80c. an hour. 


out and polishes up the same. 


Lathe Tools from Broken High-Speed 
Drills 


By ALBERT W. KOCHER 

In view of the high-speed steel, and the 
depletion of stock especially in the smaller sizes, I have 
successfully used the shanks of broken straight-shank 
drilis for threading tools. I instructed the toolroom 
boy to save all broken high-speed drills, and in a short 
time had quite a collection of various sizes on hand. 
In sorting these I found some shanks } } in. in diameter. 
In using the longest piece I drilled a hole } in. in diam- 
eter and of suitable depth in a piece of cold-rolled 
steel. About 2 in. from the end I drilled and tapped 
a hole for a }$-in. screw and thus made a toolholder, 
which I put in the Armstrong boring toolholder, and 
had an efficient threading tool. It is only necessary te 
grind the tool for the desired width or angle. 


cost of 
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Qnutacturing a Calculating /achine 
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This machine uses a carriage which is finished 
in a variety of operations, including milling, 
shaping, slotting and drilling in special fixtures, 
which assure accurate results. Details of numer- 
ous tools and processes are covered in the article. 





HE accompanying illustrations show some of the 
methods used in the new plant of the Marchant 
Calculating Machine Co., Oakland, Calif. The ma- 
chine manufactured by this concern is of interest to 
engineers and others, not only because of the readiness 
with which it may be used in making all classes of cal- 
culations, but also because of its compactness of design. 

It is not the intention of this article to give a detailed 
description of this machine, although brief reference 
will be made at various points to some of the functions 
of certain members in order to describe more clearly 
the machining operations required in preparing them 
for assembling in place. It may be stated that there are 
comparatively few members in the mechanism which is 
of simple character throughout, as will be evident upon 
examination of the headpiece and Figs. 1, 2 and “3, 
which show respectively the complete machine ready 
for operation; the machine with the top cover removed 
and finally the principal members of the mechanism 
taken apart and separately illustrated. 

Referring to the headpiece, A is the body of the ma- 
chine; B the setting dials 1 to 9; C is the operating 
crank; D the product or dividend dial; FE the quotient 
or proof dial; F the carriage shift key; H the dial clear- 
ing key; J and K the decimal indicators; L the general 
dial clearing comb. 

The calculating machine illustrated is the 
model and measures over-all only about 8 in. in length, 
its weight being but 12 lb. The larger, or standard 
model, is likewise very compact, although somewhat 


“Pony’ 


The two mod- 


longer than the one presented herewith. 
els are similar in construction and the methods of manu- 


facture and assembling are alike. 

One of the most important parts of the machine is the 
carriage in which are placed the product or dividend 
dials and quotient or proof dials, as already referred to 
at D and E, and in Fig. 2, shown removed from 
the machine, but with the dials in position. This car- 
riage in skeleton form, before assembling the dials, is 
shown in Fig. 3, and in Fig. 5 a detailed drawing is re- 
produced, giving all of the important dimensions and 
showing the various surfaces which require machining. 


CARRIAGE OPERATIONS 


The carriage is a brass casting a little over 7 in. 
in length by 13-in. width, with several uprights and ribs 
in which numerous holes and slots are accurately ma- 
chined to receive the dials and other parts. The body 
of the carriage is surfaced along the bottom, edges and 
ends and considerable care must be taken in the process 
to produce perfectly flat, true bearing surfaces through- 
out in order to provide for correct assembling and opera- 
tion of the entire mechanism. 

The lower surface and edges constituting the bearing 
surface proper are first roughed by milling, following 
this in order that the surface may be as true as possible, 
the carriage is placed on a special fixture on the shaping 
machine, as in Fig. 6, where with a single-point tool, a 
light cut is taken across the work. In Fig. 6 a carriage 
is shown secured in the fixture, while to the left, to 
the back of the shaping-machine table, will be noticed 
another carriage ready for dropping into the fixture, 
upon the completion of the one shown under the cut. 

The shaping-machine fixture is in the form of an 
angle plate, where the vertical surface provides a seat 
against which the carriage casting is drawn lightly but 
securely when the two handles in front are operated. 
These act upon clamping members which secure the 
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work from the ends and hold it against the fixture face the inserted-tooth type, about 5 in. in diameter. The 
without danger of distortion. cutter blades are held in position by taper pins in slots 

The machining of the ends of the carriage, Fig. 5, cut between the openings for the teeth. This pair of 
is accomplished with the straddle-milling cutters shown — straddle cutters is kept sharpened on their arbor and 
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in Fig. 7. Here the casting is secured squarely against held to an exact distance apart to preserve an accurate 


f another fixture by over-all length across the work. 


the bottom and vertical surfaces « 
means of simple clamps, which keep it in position dur- This milling operation, like various others required, 


ng the passage between the mills. The cutters are of is taken care of in a well-organized department, a 
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general view of which is presented in Fig. 8, which 
shows numerous jobs under way in the different ma- 
chines, some of which will be referred to later. 

After the flat surfaces have machined on the 
carriage, the series of slots shown in Fig. 5 are cut with 
the aid of the fixture illustrated in Fig. 9. It was orig- 


been 
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ing machines in the department devoted to this work. 
Fig. 11 illustrates a great number of carriages piled up 
on the workbench with the drilling jig in front ready 
to be placed under the spindle of the drilling machine, 
and Fig. 12 the drilling the 
hole through the three carriage uprights for receiving 


represents operation of 








inally undertaken to mill these slots with gang cut 
ters, but it was found that the removal of so much 
metal at one pass of the work tended to produce a cer- 
tain degree of distortion, likely to lead to difficulties in 
subsequent assembling processes. So a fixture was de- 
vised for indexing the carriage crosswise of the mill- 
ing-machine table to allow the slots to be formed one 
after another with a single cutter. 

The essential features of this fixture are well brought 
The fixture is designed for the slotting 
carriages and for 


out by Fig. 9. 
of both the “Standard” and “Pony” 
this reason a double series of indexing notches are pro- 
vided for the slide upon which the work is mounted. 
This slide has a conventional dovetail bearing in the 
fixture base, and is kept in proper adjustment in its 
guide by the flat gib in front. The index notches, it 
will be noticed, are cut in a steel plate attached to the 
fixture base, and the index pin operates in a bracket 
securea firmly to the edge of the work slide. The pin is 
withdrawn against the pressure of its spring by means 
the fingers of the work- 


of a small lever controlled by 


men. 
SLOTTING OPERATIONS 

The seat on the upper face of the slide which re- 

ceives the carriage to be slotted is only { in. in depth, 


leaving a narrow ledge at each side against which the 


straight surface of the carriage is located positively, 
when clamping in position for the slotting operation. 
This means that the locating is done by one edge of the 
work only, so that this same locating surface may be 
used in various operations to assure the most accurate 
results. Positive means are also provided for location 
of the work endwise to insure an exact position for the 
starting of the series of slots. 

There is a great deal of drilling to be the 
carriages and other parts, and Fig. 10 is shown at this 
point to illustrate the arrangement of a number of drill- 


done on 








the spindle for the dials. This illustration, with Fig. 13, 
gives an excellent idea of the character of the jigs used 
for carriage work. In the former illustration the work 


is shown secured in the jig, while the latter illustration 
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shows a carriage outside of a jig whnicn, in this instance, 


is utilized for drilling smaller hole in each casting 


These drilling jigs are of open construction with a 


tie-plate at the front, and with four hardened feet o1 
each end, so that the jig may be turned over and used 
on both ends. Here the carriage is located against a 


straight-edged plate, which is accurately secured by 


screws and dowels, and small thumb-screws are provided 
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at the opposite side for pressing the carriage lightly 
against the locating strip. The main hole through the 
carriage is put through with a long drill, and afterward 
reamed dead to size. As shown by Fig. 12, the inter- 
mediate bracket or upright on the carriage is drilled 
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small members in position. The thin, steel arms shown 
on the rods in the carriage »s are finished like certain 
other similar parts by grinding on the sides to an exact 
thickness, an operation which is performed with the 


surface-grinding machine. Fig. 15 represents one of 











s ro 8 A NUMBER OF MACHINE OPERATIONS 
i | g | How I is are fir t traddle n Fig. 8 \ j bs th z 
department 
line by the aid of a special guide immediately above these grinding machines with a magnetic chuck on 
the work. the table, on which some two or three dozen pieces are 


Referring again to the jig in Fig. 13 for drilling other 


holes in the carriage ends, it may be pointed out that 
the work is here located against suitable back stops, 
and secured by short clamps, which are operated by 


light thumb-screws to obviate the possibility of spring- 
ing the casting while clamping it in place. 

Fig. 14 illustrates a workbench 
carriages in the assembling process, showing an empty 


with a number of 
carriage on the surface plate ready for the insertion of 
the spindle and other parts, while at the outer 
the bench will be seen a group of carriages wit 


end of 
h various 


held while undergoing the finishing 


process. 


simultaneously 


understood that the large majority 
what would 


It will be readily 
of the parts 
small, but to make them 
necessary to hold the finished dimensions to close limits. 
This is accomplished by utilizing a very complete sys- 
tem of jigs and fixtures and by fol- 
lowing this up with careful inspection at various steps 
The results accomplished 


necessary are be classed as 


in order interchangeable it is 


for all operations, 


in the manufacturing process. 
are well worth the trouble and expense involved. 
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Machine Tools in Spain 


By HENRY S. MOOS, 


Member American Machinery 


LTHOUGH at the present moment our exports of 
machine tools are under a partial embargo, and 
p without doubt the embargo regulations existing 
at present may influence our future prospects, I feel 
that it is quite opportune to discuss the subject of trade 
expansion with Spain. Export trade is not created in a 
day. It takes some efforts to make the proper connec- 
tions, and once started, it takes and requires continu- 
ous nursing and undivided efforts to hold that trade. 
Export trade insures the manufacturer added strength 
and a broader independence in his domestic business, 
while at the same time it is to him a new and unlimited 
source of profit. It also enables him, once he has fa- 
miliarized himself with the foreign market require- 
ments, to keep all hands busy at the factory instead 
of having to lay off part of his help during slack sea- 
son with the disastrous effect of having to break in new 
men when the rush sets in. 

I have been living in Spain for twelve consecutive 
vears, devoting my time to the introduction of American 
machinery; machine tools almost exclusively, carrying 
on a continuous fight with the rest of your European 
competitors combined. It has been my experience 
while in Spain to find out that customers, when their 
orders are shipped promptly, their specifications care- 
fully observed, and their machines are above criticism, 
will pledge their loyalty and their trust with the men 
or the manufacturing concern they deal with to such an 
extent as to make it extremely hard to win them over 
to a competing concern. 

The Spain of today is beginning to take a more promi- 
nent position in the world’s markets of machine tools 
than heretofore. Spanish capital and industries are 
realizing to what extent they had been depending on the 
foreign markets and immediately steps were taken to 
readjust local conditions. Thanks to individual efforts 
combined with the Government's encouragement, indus- 
trial life in Spain has now reached a degree of activity 
never known before in peace times. 

The railroads have recovered from a period of de- 
pression, while the merchant marine is so prosperous 
that the government has discontinued the subsidies 
granted them in the past. 

Although in many instances factories and mills have 
suffered for lack of raw materials and necessary ma- 
chinery, yet the higher prices obtained for the finished 
product resulted in larger profits The Spanish indus- 
tries gradually realized the necessity of freeing them- 
selves of foreign market dependency and at present 
Spain is manufacturing a score of products to which 
no thought had been given until the country entered 
this era of prosperit) 

The Spanish government has under consideration the 
establishment of a National Bank of Foreign Commerce, 
with a view to promoting the establishment of new in- 
dustries and proposes to grant special protection and 
privileges to industries by advancing them funds up to 
50 per cent. of their capital invested; guaranteeing mini 
inum dividends on the invested money, tax exemptions 
for a number of years favoring import duties on raw 
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N York and 8S) 


material not produced in the country, imposition of 
low transportation charges, etc. 

Spain’s wealth in minerals is an established fact. The 
Rio Tinto Copper Mines and the iron mines in the Bilbao 
and Almeria districts are known the world over. Four 
million tons of iron ore alone are produced yearly in the 
Bilbao district. The metallurgical plants at Sestao 
and Baracaldo, near Bilbao, the steel mills of La Feg- 
guera, Moreda and Mieres, in Asturies, Nueva Montana 
en Santander, all have modern coke furnaces and rolling 
mills for making steel rails, bars, sheets and products of 
all kinds of iron and steel, machinery and hardware. 
The government maintains a steel foundry at Trubia 
for the production of steel for cannons and projectiles. 
All of these establishments are fitted out with thorough- 
ly modern machinery and appliances, and these several 
industries are constantly assuming greater importance. 

The steel mills of Altos Hornos, of Bilbao, can be fa- 
vorably compared with the largest plants on the Conti- 
nent, handling alone in the neighborhood of 3,000,000 
tons of iron ore per vear. 


SHIPBUILDING 


The shipbuilding yards of Spain on both sides of the 
Peninsula are actively at work since the outbreak of the 
war, and they are continually enlarging their facilities 
and putting in new and additional equipment. The 
merchant ships now on the ways represent an estimated 
total displacement of 180,000 tons. Among the very im- 
portant shipyards, three are located in Bilbao, two in 
Santander, two in Barcelona, one in Vigo, two in Cadiz, 
one at Gijon, one in Ferrol, two in Cartegena. A num- 
ber of vessels have been recently completed and aggre- 
gate about 90,000 tons. One of the shipyards near Bil- 
bao, recently enlarged, occupies an area of 120,000 sq.ft. 
and employs about 2000 workmen. Two new shipyards 
are under construction, owned by recently incorporated 
concerns. The Spanish government has under con- 
struction in its own and in some of the larger shipyards 
a number of war vessels. 

Several concerns in Spain are beginning on a large 
scale the building of ship’s engines, Diesel and inter- 
nal combustion, and inquiries for a large number of ma- 
chine tools for such shops have recently come in. A 
new concern in the northern part of Spain specializes 
in the construction of steam- and oil-driven fishing ves- 
sels, and has already placed substantial orders for ma- 


chinery 
RAILROADS 


Spain started to build her railroads in 1840, and at 
the beginning of 1916 possessed 8700 miles of track. 
Up to 1915 the Spanish government has contributed 
$139,000,000 toward railroad construction. The street 
railways represent some 600 miles of track. About 86 
miles of new track was finished in 1916, the extension 
of the secondary and strategic railways of Spain having 
been made the subject of a bill by the Government last 
vear, and provide that the concessionaire of any such 
lines now under construction may obtain a guarantee of 
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interest of the government, the amount to be based upon 
the initial cost of the undertaking. Instead of this 
guarantee in the future a fixed subsidy per kilometer 
will be allowed by the state, the total subvention for any 
line not to exceed 60 per cent. of the estimated cost. 

Heavier locomotives have now been acquired, and 
many bridges are being strengthened to support them. 
Some rolling stock has been imported, and Spanish car 
builders have been active in producing material both for 
domestic use and for export. 

A prominent industry in Spain is the railway- and 
tramway-car building industry. There are five factories 
in Spain, two of which are very important. The largest 
plant is located near the French frontier, and is manu- 
facturing its own axles, tires and wheels, and is turn- 
ing out thousands of railroad cars per year. A new cor- 
poration has just been formed for the manufacture of 
railroad equipment, cars, tires, locomotives, forgings, 
etc., and one of the engineers of this concern is at pres- 
ent in the United States studying conditions, with a 
view of purchasing several hundred thousand dollars’ 
worth of machinery. 

The automobile industry in Spain is making notable 
progress. The largest factory in this line bought about 
$300,000 worth of American machinery in 1915, and re- 
cently there has been established in the central part of 
Spain a new company for the manufacture of motor 
trucks, which in the last few months has placed orders 
for American machine tools, amounting close to $250,- 
000, and is constantly purchasing new and additional 
equipment. Five airplane factories are working under 
contract for the Spanish and Allied governments. 


MACHINE TOOLS 

As a consequence of the difficulties which a number 
of Spanish manufacturers have experienced in securing 
machine tools from the United States since 1914, an 
entirely new industry has been created in Spain. Be- 
fore the war practically no machine tools were produced 
there, and at that time only one concern had started to 
build a facsimile of a German. lathe, while some other 
concerns were making wood-working machinery, two or 
three types of drilling machines, a slow-speed hack- 
saw, bench grinding machine, and some power presses; 
also some tinsmith machinery, which to my knowledge, 
covered the Spanish machine-tool industry. 

There are now at least 20 firms, some of them employ- 
ing more than 500 men, engaged in the manufacture of 
a wide range of machine tools, principally upright and 
sensitive drilling machines, screw-cutting engine lathes, 
planing and shaping machines, etc., and at the present 
time all of these concerns are selling all they can 
produce. 

ELECTRICAL INDUSTRY 

The electrical industry in Spain has taken extraordi- 
nary impetus. The rivers flowing from the Pyrenees 
and vicinity alone are estimated capable of generating 
1,350,000 hp. American engineering skill has been 
practically demonstrated in the Catalonian district in 
connection with hydro-electric development and irriga- 
tion work. A number of concerns are building high- 
grade electric motors, generators and other kindred 
material, and new factories for the manufacturing of 
electrical and hydraulic machinery are now in course 
of construction. 
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The opportunity for American manufacturers to ob- 
tain a lasting foothold in Spain is greater now than it 
has ever been. The number of machine tools shipped 
in the last three years from this country to Spain is 
probably larger than the total of such shipments during 
the 20 preceding years. With few exceptions, these 
machines have established for themselves and their pro- 
ducers a wonderful reputation, which will serve as a 
stepping-stone for future business. 

This is the time to readjust the national policy, to 
cater to the golden opportunity of export trade. Reor- 
ganization and readjustments for peaceable pursuits 
will require some time, and it will take time to replace 
ten million first-class mechanics, experts and trained 
workmen fallen on the battlefield. The advanced cost 
of living, increased wages and other causes incident to 
the war will raise the cost of production abroad. 


DUTY OF THE AMERICAN MANUFACTURER 


The time is ripe, and it is the duty of American manu- 
facturers to broaden their scope and welcome export 
trade as the constituted program of their enterprises. 
Let us realize what will happen to our factories and to 
our laborers when this disastrous war is over, unless we 
carefully lay our plans for such markets as Spain to 
make up for the decline in domestic demand, which will 
necessarily take place just as soon as the normal condi- 
tion has once again found its level. All those expenses 
which have been forced upon us for the last three years 
to enable us to cope with the unnatural demand for over- 
production may prove a severe drain upon the accumu- 
lated resources of those who are unwilling to look the 
unavoidable future in the face. 


— ‘ ‘ ; : 
Grinding Thin Pieces 
By W. NEAL KRAFFT 
Perhaps some of my fellow readers have experienced 
the same difficulties I encountered in grinding accu- 
rately and keeping parallel thin steel, soft and tempered. 
I was given a bunch of old hacksaw blades that had 
been worn out or broken in the power saw. From 
them I was to obtain stock to make size pieces for 


inspection purposes. These pieces were to start at 
0.030 in. thick and run up to 0.050 in. thick, leaving 
stock to lap, each piece to be 0.001 in. thicker than 


the other. After grinding the teeth flush with the 
back of the blades, I clamped 10 of them together, 
side by side, and placed two flat vises parallel to one 
another and paralle) to the wheel on the magnetic 
chuck. I put the saw blades in the vise, leaving them 
sticking up above the jaws about { in. 

The portion protruding above the jaws I clamped 
together with “Brownie clamps,” one clamp to each 
vise and one in the space between the vises. These 
clamps were to hold the blades rigid. They also pre- 
vented chatter, which is likely to occur where uneven 
surfaces, due to hardening, are placed together. More- 
over, when the jaws of the vise were opened to move 
the blades forward the proper length, the pieces were 
held together tightly enough so as to prevent movement 
of the blades, which would cause the ends of the blades 
to be uneven and make the pieces of unequal length. I 
then moved the table of the grinding machine in, cutting 
through the soft ends—with holes—and cut off about 
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2 in. This also served to square up the ends. The 
blades were then cut to j-in. lengths until the stock 


was used up. Before starting to rough the stock down, 
I dressed the surface of the magnetic chuck perfectly 
parallel with a 30-Q wheel, which is a very good wheel 
for cast iron. 

Now my troubles started. I laid the stock flat on 
the chuck after dressing the wheel perfectly true with 
the diamond. I proceeded to rough all the pieces to the 
same size, using a cut of 0.001 in. per each feed across. 
For this operation I used a new 46-G wheel, which 
was the best I had at hand. It was 7} x4x1} in. 
I demagnetized the chuck, then placed the pieces on a 
true surface plate (the inspector’s) and indicated them 
with a “last-word indicator.” I found that they had 
bowed in the middle about 0.003 in. I placed the 
pieces back on the chuck without magnetizing them, 
so as to grind the bow out. I would say that this was 
caused by two reasons—by friction of the wheel on 
the stock, causing heat, and by magnetism drawing the 
stock down flat on the chuck, whereas by throwing the 
switch out, it relieved the stock and allowed it to return 
to its original shape. 


THE SECOND MErHOD 


This time I ground the bowed side parallel, then 
turned it down to the surface of the chuck, magnetizing 
it. I used a cut of 0.0002 in. on 
found that the stock bowed some, although not as much 
This I believed was due to too much wheel 
surface causing an overabundance of heat. This would 
not do, so I thought of eliminating some of the cutting 
surface of the wheel by dressing the wheel to a little 
under { in. This plan also worked about the 
same as my second attempt, still causing too much 
heat, although hardly noticeable to my hand, yet enough 
to make a little bow in the stock. 

By this time I was beginning to wonder if the fore- 
man did not think I was spending too much time on the 
job, so I began to do some “tall thinking.” If the 
heat from the wheel could be cut down or eliminated, 
used a pair of 
1 


each cross-feed. I 


as before. 


wide. 


the job would be “easy sailing.” I 
pliers and broke a piece from the wheel, perhaps 
in. deep and 2 in. long. On the other side of the wheel, 
just opposite to this, I broke out a piece of about the 
same size. I then dressed the face of the wheel with 
a diamond and went ahead with the job. Thus, I want 
to impress on my fellow readers, by hacking the face 
of the wheel the continuous friction of the wheel on the 
stock was broken, and there was not enough heat gen- 
erated to spring the steel. 
SAFETY 

Perhaps some machinists would hesitate to use a 
wheel broken out like this, but by pinching off the pieces 
with pliers I believe the wheel is not strained as it 
would be by a blow from a hammer. Also, there is 
quite a difference in the centrifugal force in a wheel } 
in. thick and of one { in. thick. 

I have since talked with gagemakers who have fol- 
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lowed surface grinding for years, also with several 
toolmakers, and they had never heard of this little 
trick. I offer it to those who have work of this char- 


acter to do and who have experienced the same trouble 
that I had. 


MACHINIST 





Vol. 47, No. 23 


Women In Industry 
By ENTROPY 

As usual, we are groping with a new problem by doing 
what has been done before instead of analyzing it and 
going after it with long strides. 

Women in industry can, of course, do what they have 
already done, in greater numbers, and they will, once the 
chance is offered. They will tackle any kind of a job 
that is offered them. They recognize no limitations, 
and for that very reason need more careful supervision 
than men. 


THE FIRST STAGE OF EMPLOYMENT 


The first stage of employment for women brings out 
those who prefer jobs where they can wear their last 
year’s ball dresses to save buying overalls. These girls 
want rest rooms, short hours, light and clean work. 
After this class is taken out of the idle community, 
however, there comes the serious minded woman who 
works of necessity, born of the departure of the bread 
winner, or out of sheer feeling of duty and the necessity 
of doing her bit, who cares little for the risk of over- 
exertion, does not know what she can do, but is willing 
to do anything which is within reason. 

There must be some pretty definite limitations, which 
should have been discovered long ago. How heavy a 
weight should a woman lift? Here, for example, is an 
instance where individual parcels weigh about ten 
pounds each, rated as a perfectly safe weight for women 
to lift from floor to bench, yet they prefer to pile up five 
or six parcels and make one lift of it. Is it safe to let 
them do it? Who can tell us? 

Some say that a woman cannot drive a nail, but here 
is a shop where they have driven some tons of nails 
with fewer pounded thumbs reaching the hospital than 
in a similar number of men. To be sure it gives a man 
a shiver to see them do it, but the results are all right 
if the methods are crude. What weight hammer is 
adapted to the feminine hand, and what is the proper 
shape? Almost every industry has ideas of its own as 
to the desirable hammer to use. A shoemaker’s hammer 
is a poor instrument for a stone mason to use, but no 
one has worked out a feminine implement of this kind. 


WORKING CONDITIONS 


Do women stand heat, dampness, cold, or must they 
be protected? To see the cruelty with which they 
costume themselves it seems as though men needed 
more protection from the elements than these girls, but 
in the shop they ask for comfortable working conditions. 
3ut do they ask for any better conditions than men 
ought to insist upon? 

These and many more conditions should be the object 
of inquiry. These and similar matters, were presented 
to a committee of one of our prominent women’s organiz- 
ations as affording an outlet for their energies, which 
would prove of real value to the country, but they did not 
prove spectacular enough, so they are spending money 
and effort counting those that are already in the indus- 
try, while the rest of us are groping in the dark and try- 
ing, little by little, to increase their working field. Will 
some mere man study this out for us, or shall we have 
to wait until the ladies have performed all the grand- 
stand tricks that they can before they will give us help? 
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REPAIR WORK ina STEAM SAW/MILL 


SPECIAL CORRESPONDENCE 
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HE machine shop of a big sawmill has a variety of 
equipment to take care of, which in general differs 


materially from the class of machinery usually 
overhauled in the common run of repair shops. In addi- 
tion to the regular sawmill machinery there is the wood- 
working apparatus in its numerous forms, the logging 
outfit with various types of locomotives and cars hoist- 
ing winches, yarding engines, loading cranes and so on 
to take care of. A typical repair shop for a plant of this 
kind is shown in the headpiece, this view representing 
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the exterior of the shop at the mills of the Verdi Lumber 
Co., Verdi, Nev. A casual glance at the illustration will 
reveal the fact that some of the work here is akin *o that 
in railroad shops. The front portion of the structure is 
arranged with stalls for logging engines, there being 
three tracks leading into the building. Two of these 
have drop pits, as shown clearly in Fig. 2, which is an 
interior view. 

On the far track will be seen a Shay locomotive un- 


dergoing the process of overhauling. This is a 50-ton 

















Fig. 2—Logging locomotive over the pit Fig 


haft. 
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engine and one of several usea for hauling log trains 
from the camps across the Sierras 10 the mill pond in 
Verdi. This engine, as indicated is driven by three 
vertical cylinders at the right-hand side, the connecting- 
rods operating a three-throw crankshaft placed longi- 
tudinally below the side of the firebox and connected by 
means of knuckle joints and shaft with a pinion shaft 
that actuates the bevel gears and wheels under the 
tender. The drive is thus transmitted to the tender 
wheels only. On this locomotive the driving mechanism 
is on one side only, as explained above; but on the 
larger, or 70-ton, engines of the company the drive 
is duplicated on the left side. 

The gears attached to the wheels of the tender are 
of cast steel in the form of heavy rings, several of 
which are shown in Fig. 3. The cast teeth are suffi- 
ciently accurate to require no finishing further than 
touching up here and there with a file. They are 
provided with eight holes for through bolts by which 
they are secured to the sides of the wheels, the bolt 
holes being drilled in the the gear 


flanged faces of 


rings, which fit closely in recesses in the wheel faces. 
reamed in 


These bolt holes in and wheels are 


gears 
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DETAIL OF OLD LATHE BEI 
FIG.6 
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ARRANGEMENT FOR 
WIVELING HEAD STOCA 
FIG.7 —_ 
FIGS AND ETAIL OF OLD LATHE BED AND 
\RRANGEMENT FOR SWIVELING HEADSTOCK 
line, and body-fit bolts are used. The actual drive 


is taken by rectangular keys fitted in crosswise seats 
in the flanges, so that the bolts are not subjected to 
shearing stresses and the crosskeys carry the stress 
at a radius practically as great as that of the bevel 
driving gears. The latter are themselves almost as 
large in diameter as tae wheels to which they transmit 
motion. 

The form of the crankshaft is shown in Fig. 4 which 
represents a discarded shaft lying in the shop yard. It 
is still of interest at this point as illustrating a neat 
repair to a pair of webs, which enabled the locomotive 
to be operated with the old shaft until a new one could 
be secured and put in place. The broken webs were 
on the central throw. The repair consisted in forging 
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up cwo heavy U-shaped straps, which were turned down 
at the ends and threaded for nuts so that when the 
straps were fitted tight over the webs a pair of flat 
plates could be slipped over the reduced strap ends 
and the nuts applied to draw the U-straps snug about 
the webs. 

An interior view of the repair shop proper is repro- 
duced in Fig. 5. This view is chiefly of interest as 
representing a couple of old-time machine tools, many 
examples of which are still to be seen in the smaller 
shops, both East and West. The other equipment in 
the shop is of the general modern type, therefore only 
the one view is given here. 

The lathe is of 36-in. swing. Although dating back 
a good many years, it has a headstock and carriage 
that would be considered well proportioned for a ma- 
chine of say only 10 or 15 years back, or shortly before 
the advent of high-powered tools. Its chief feature 
of interest to those familiar with early designs of ma- 
chine tools is found in the proportions of the shears. 
These show, as all old tools do, the influence of wood- 
turning machines of the period, whose light section beds 
and narrow shears were carried over into the design 
of metal-working lathes of that dev. 

Fig. 6 gives an idea of the proportions of bed and 
ways. It will be seen from this illvstration that, al- 
though the swing over the bed i: 33 in., the shears are 
formed with only ;;-in. bearing surface on each side 
of the inverted V, and tic bases of the V’s are only } 
in. thick. The included angle is 80 deg. 

This lathe is adapted for taper turning and boring 
by an unusual arrangement of headstock, which permits 
a swiveling adjustment of the head to throw it out of 
parallelism with the ways, the tailstock having the usual 
cross-adjustment of the spindle to suit the wfset re- 
quired for taper turning. The head is shown roughly 
in Fig. 7. As there indicated, it is provided with 
slotted lugs at the rear end and with a swiveling point 
at the front, so that it may be thrown around to the 
desired angle. When set as required, it may be locked 
by the screws passing through the curved slots into the 
bed. 

It should be mentioned in this article that one of the 
important departments of the plant is a box shop for 
manufacturing shooks for packing boxes of all kinds. 
An immense quantity of such boxes is required for 
packing fruits by California estab'ishments, and the 
greater portion of the output of this factory is absorbed 
by these packing houses. The factory has an output 
of 30.0900 ft. of shooks per day, all of which are shipped 
in knocked-down condition to the purchasers. 


Bushing a Loose Pulley 
By W. E. PESKETT 


The scheme for bushing a loose pulley described by 
C. Hecker, page 414, or the American Machinist, ap- 
pezrs to allow the lubricant to escape by reason of the 
saw cuts. 

This objection can be overcome by the following 
means which I have used on several occasions: Rough 
bore, rough turn, saw into halves, sweat the two parts 
together, finish bore and finish turn. If the bushing 
is warmed, after completing the above operations, the 
two halves will come apart for the final fitting operation. 
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The mechanics of aviation, and it is a mechanical 
problem from start to finish, have always been 
keenly interesting to the mechanical engineer, 
even though not engaged in this particular line of 
work. The great utility of all kinds of aircraft in 
the war makes them of vital interest and it is 
gratifying to have an article from such an emi- 
nent authority as Glenn H. Curtiss. We 
also refer those interested to his former article, 
the Machinist,” 


would 


which appeared in “American 


June 17, 1909. 





OW that airplanes have become as thick as birds 

in the skies around training fields, people give 

little thought to the various phases through 
which this new medium of transportation passed be- 
fore its successful application and final acceptance. 

A “scientific fact,” Agassiz, the celebrated 
naturalist, “passes through three stages.” First, it is 
said that it conflicts with the Bible. Second, that it has 
been discovered before. Lastly, people say they have 
always believed it. Aircraft inventions and improve- 
ments have passed through similar stages. The work 
of the aircraft pioneer was first publicly ridiculed, then 
begrudgingly tolerated, but finally acknowledged with 
great acclaim, as the most marvelous achievement of 
the twentieth century. 

In aviation three names stand out sharp and clear: 
“Langley, Wright and Curtiss.” Of these three, Glenn 
H. Curtiss has done more to develop the practical side 
of aviation than any other man. To him must be given 
the credit of having trained more men and built more 
airplanes than any other individual in the world today. 
He is still a man under forty years of age. 

After the declaration of war, he put nearly ali his 
time and resources at the disposal of the Government. 
His vast experience and his knowledge of the art has 
made his counsel most valuable. 

It is, therefore, with a great deal of pleasure that 
we print in this, our Anniversary Issue, a personal in- 
terview with Mr. Curtiss on the subject of airplane de- 
velopment, and its effect in the ~resent conflict on the 
other side. 


says 


DECIDING FEATURE OF THE WAR 

“From conversations which I have had with military 
men who are familiar with conditions on the western 
front and from the published reports which I have read 
of recent advances made by the Allied forces, I believe 
if any one element can decide this war, that element will 
be the airplane. 

“Success in trench fighting today is largely dependent 
on artillery superiority. The army which succeeds in 
pouring into the opposing trenches a sufficient amount 
of steel has a comparatively easy time of it when the 
infantry is moved forward. In some instances an en- 
tire divisional staff has been wiped out by a properly 
placed sixteen-inch shell—a shell directed by airplane. 
Heavy artillery is of little use unless it can be properly 
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Situation 


with the wider use of 


for airplane ob 


directed, and, for this reason, 
this type of ordnance, the necessity 
servation has been greatly intensified 

“Since the failure of the Zeppelin raids in England, 
been feverish 


has making 


building great 


Germany, it is understood, 
enlarge her air force by 


News which | 


preparation to 


numbers of speedy airplanes. have had 


Germans ar 


from our men in London indicate that the 


employing these machines for ‘moonlight’ raids over 


England and for general patrol duty. 
“While I believe it is generally allowed that the Allies 
Tt? | ? 


have won supremacy on the western front, yet, p 


it and destroy the German submarine bases, and success 


fully prevent night bombing expeditions, faster and 
larger airplanes will be required. France and Great 
Britain cannot materially increase their aircraft pro- 
duction at the present time, and it is for this reason 


that they look to us in this emergency. 

“The question of obtaining the proper machines is 
not, however, the only big problem, but how to get men 
to man them efficiently is an equally difficult task. 


“The present plan for training aviators encounters 
a special difficulty. That is the lack of pilot instruc 
tors accustomed to fly the speedy fighting craft. There 


is no one to blame for this, as the United States up to 
this time has not needed men possessed of this special 
expertness. There is a problem, however, that the Gov- 
ernment is successfully working out, and it should not 
be long before we shall be able, with the help of the . x 
perienced French and British airmen, to furnish a nu: 
pilots, trained in America and flyin.’ 


ber of expert 


American-made machines. 
TYPES OF AIRPLANES 


“As to the type of planes which will be used to finish 
the war, I do not believe our possession of air mastery 
will be secured by the use of any particular size or type 
of airplane. All types will be needed: Flying boats for 
coast patrol and submarine hunting; small, speedy ma- 
chines for combat work and scouting; large and power- 
ful machines for raiding and trench bombing, and prob- 
ably several types will be developed to take care of 
various other exigencies as they arise. 

“In fact, the range is as extreme as that in the navy 
from torpedo boat destroyers to super-dreadnaughts. 
The discussion about particular types of aircraft is the 
same as that through which the navy With a 
swing of the pendulum, some favored the torpedo boat 
almost to the exclusion of other craft; others demanded 
that only big-gun battleships be built. Just as an effi- 
cient navy does not consist of all big battleships, or of 
all submarines or all light cruisers, neither can an efl- 
cient air-service consist of only one type of plane, how- 


passed. 


ever successful its performance for its particular de- 
sign or purpose. 

“Actual fight 
planes equipped with machine guns has been reported 
Possibly a special type of machine will have to be de- 


ig between men in the trenches and ai! 


signed for this purpose before the war is over. 
“The Germans are wonderful refiners and exceedingly 
quickly copy French and 


clever adapters. They very 
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English machines whenever they fall behind their lines, 
and in many cases make improvements. They will, of 


The (;er- 


American macl 


;. however, have shown little real inventiveness dur- 


course, do this with the nes 
man 
ing the war, and for this reason | believe we can keep 
ahead of them 
“No 

nautical 
powerful and speedier than any ot 
Best of all, we have the material and 


out a vast 


of the American aéro- 
craft which 
which have been used 
factory 


ye need doubt the ability 


engineers to produce are more 


abroad. 
facilities 
of machines that 


kind 
Allies 


anys 
tne 


for turning 


quantity of 
may be required for use D\ 


or ourselves. 
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‘The Government, through its many branches, has 


made wonderful progress in air work, and these French 
and English engineers with whom I have talked seem to 
be more than satisfied with the result of our efforts 
thus fa) 

“While I cannot, due to the Government censorship, 
tell much about the details of the type of air- 
hydro-airplanes and flying boats, I can, without 
that 


chines today that will be superior to anything now in use 


newel 
planes, 
violating confidences, sa) we are developing ma- 
quantities to meet 


is contemplated by 


sufficient 
that 


in Europe, and these in 
the the 
the War Department 


demands of program 


Progress in Locomotive Building 
and Repairing 


BY I. 


y 


dent = 


N THINKING over the progress made in locomotive 

repairing and machine shop practice, | am carried 

back to my boyhood days, when I started to serve my 
apprenticeship in the Grand Trunk Shops, located in 
Montreal. 

The experience that I received then has been beneficial 
to me all throughout When |! 
think of the crude methods and means we employed for 
work at that time, I 
have 


my railroad career. 
handling the different classes of 
realize the wonderful 
in machinery of all kinds and in all departments used 


improvements we made 
for manufacturing and repairing locomotives. 


In the year 1885, the majority of our machine shops 


knew but little about high-speed steel, consequently 
carbon steel was used throughout the world on all ma- 
chines that required cutting tools. From this it can 


be realized that the output of the shops was limited to 
a considerable extent 
HIGH-SPEED STEEI 


steel had 
us-d for a long period of time, it having been employed 


INTRODUCTION O} 


Tungsten as an alloy of been known and 


in the celebrated Damascus steel, but its actual effect 
was not known until Robert Mushet, after much ex 
perimenting, brought out the famous Mushet high-speed 
steel. This caused radical changes in treating the 


crucible steel, and much and great improve 


ment has been made along this line up to the present 
time. Prior to the use of high-speed steel, it would 
take on an average of 18 to 20 hours to turn one pair of 


progress 


locomotive driving wheel tires. 
In 1885, 
one pair of driving wheel tires in nine hours. 


in time was also true with other machines used in the 


they were able to turn out 
This gain 


in some shops, 


general machine shop. 

In the year 1900, 
proved, the machines in operation were found to be al- 
The machine builders began to realize 


with high-speed steel much im- 
most useless. 
what was required, and consequently, they at once began 
the building of the requirements 
made necessary by the use of high-speed steel. Wheel 
lathes, engine lathes, boring mills, planing machines, 


the market the 


machines to meet 


etc., came on and greatly accelerated 
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output of the shop throughout the different depart- 
ments. 

In the year 1909, we ran a test on a new wheel lathe. 
that we received from the Niles people, and we turned 
14 pairs of driving wheel tires in 10} hours. 

On other improved machines, the output has more 
than doubled. This is true in the average machine 
shop. This was all brought about by the use of high- 
and machinery, without which 
take the 


heavy motive power that we have in this day and age. 


speed steel improved 


it would be impossible to build or care of 


ADVENT OF PNEUMATIC TOOLS 


About the year 1885, air drills, air hammers and air 
compressors were made and being experimented upon. 
A comparatively limited number of the drills and ham- 
mers were placed in shipyards and boiler shops, but 
their introduction to railroad shops did not occur until 
some years later. 

In the year 1893, 
pany was organized and began actively to introduce its 
hammer The air drills on the market 
at that time were made in Philadelphia, and called the 
were light in construction 

However, a piston drill 

time was considered al- 


the Chicago Pneumatic Tool Com- 


in railroad shops. 
Phoenix rotary air drill. They 
and did not have much power. 
was brought out, and at that 
most perfect. 

Several companies have come to the front with piston 
air drills having which con- 
sidered strong and durable, and which will meet the re- 
quirements of any department. These air drills revo- 
lutionized drilling, reaming and tapping in locomotive 


roller bearings, and are 


shops. Previous to the use of air drills, ratchets were 
used. In many instances flues were rolled by hand. The 
flue holes were reamed by hand, and in a great many 


cases all work had to be done by hand. This has all 
been eliminated by the use of air drills or motors. The 
pneumatic have been the reducing the 
number of men that were usually required to do cer- 
tain kinds of work to about one third. 

The bulldozer and forging machines in our black- 
smith department are great labor savers in the way of 
forgings of all kinds. Before these tools 


tools means of 


producing 














», 1917 AMERICAN 


~ 


December 


market, forgings of all descriptions were 
made on the anvil. Today, it is only a question of the 
making and manufacturing of dies to take of 
the various kinds of work in our blacksmith shop. In 
fact, hundreds of forgings, usually made by hand, are 
turned out on this machine, and the output has been 


came on the 


care 


increased one half. 
BoILER SHOP METHODS PAST AND PRESENT 

The work in our boiler shop back in 1885 was crude 
compared with the improvements of the present day. 
At that time, the boilermaker was obliged to do all of 
his work by hand, such as the removing of side sheets, 
stay-bolts, etc. They were cut out with the hammer 
and chisel. The holes were drilled in the fire box with 
ratchets and flat drills. The tapping of stay-bolts holes 
and similar work was done by hand. Later on, I recollect 
that we had what was known as a flexible shaft which 
was used for the tapping of stay-bolt holes. This has 
all been changed in every sense of the word. Removing 
of firebox sheets today is done by the use of the torch, 
which is also used for cutting off stay-bolts in quite a 
number of shops. 

The engines were being built larger from time to 
time to the present day, and consequently new methods 
of handling work became necessary and have been 
adopted. As the material in boilers is getting heavier, 
it is necessary to have up-to-date machinery, such as 
shears, punches and rolls. The flanging of today in 
quite a number of our shops is done by hydraulic pres- 
sure. All rivets are driven by nydraulic pressure or 
with air hammers. This has increased the output in 
the boiler shop to a great extent. 

At one time the welding of flues was done with a 
charcoal fire. As the flue was heated a man tapped the 
flue end with a tapper, and when brought to a welding 
heat, it was welded in a roller machine. The flue was 
then put back into the fire and swaged with a hand- 
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Today, in quite a number of our shops, 
n other shops 
un- 


swaging tool. 
flues are welded with electricity, and ji 

the of oil 
as a Draper hammer. 


they are welded by use furnaces, and 
der what is known 
- In the years 1908 and 1909, Oxweld acetylene welding 
was adopted for boiler work. This brought about a 
complete revolution in the method of boiler repairing. 
By 
horizontal seams in the fireboxes, doing away with the 
Patches of all kinds in the 
fireboxes are today that the 
welding process has been adopted all through the coun- 
try for many different classes of work throughout the 
locomotive departments. About the same time electric 
welding came into vogue. This was used extensively for 
the same class of work as the Oxweld acetylene welding, 
it being used extensively in the way of flue work, the 
welding of flues, beads and back flue sheets. By doing 
this, we get two or three times the amount of mileage 
from them method merely prossering 
and beading flues. 

All these methods greatly increased the output of the 
shop in general and the schedule system for timeing 
engines in and out of the repair shop was soon adopted 
continues to followed. 


the Oxweld acetylene method, we are welding all 
troublesome leaky seams. 


also welded. I believe 


over the old of 


be 


PROGRESS IN BRAKE EQUIPMENT 

There has also been a radical change in the brake 
equipment on our locomotives. Back in 1885 had 
what is known as a vacuum brake. Today, we have 
what is known as a Westinghouse air brake, and what 
a vast improvement has been made in it in the last 
30 years. The Westinghouse air brake adopted what is 
known as the 6-in. air pump and straight air with the 
old three-way pump. We now have what is known as a 
cross compound air pump with the ET equipment. This 
in itself has made a wonderful improvement in the way 
of handling power. 


we 


Women Employees and Increased Production 


By JOSEPH 


kmployment Manage 


N THE past, employers were confronted with the 

problem of getting the right man for the right job; 

now it has changed to getting any man for the job. 
In these unsettled times, it seems impossible to get 
sufficient men of any description to meet the demands. 
The suspension of emigration, voluntary enlistments, 
the draft, have brought about such precarious conditions 
as to cause the manufacturers grave anxiety. 

In view of the decreased man-power, how can they 
meet the enormously increased demand put upon them” 

The partial solution of the difficulty lies in the intro- 
duction of female labor into the various industries 
hitherto monopolized by men. 

The hiring of women calls into play all of the em- 
ployment manager’s ability. By the trend of his natural 
instincts, by intensive training, he has become a special- 
ist in humanity. Through his daily contact with ap- 
plicants, he learns to read the meaning of an unconscious 
gesture; the varied manners of speech; he studies the 
self-drawn lines of a countenance as a scholar pores over 
an ancient volume. There is no tone of the voice but 
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HOLLAND 
Remington Arms Co 
echoes some feeling, no expression that does not mirror 
some hidden trait, and it has become the employment 
man’s vocation to read them all. The detective has 
long used this art for the criminals’ downfall; the em- 
ployment man is now using it for the general uplift. 
But when he deals with women applicants, he fre 
quently finds his well-established theories at fault and 
his careful training ineffectual. Subterfuge may 
may not be essentially more feminine than masculine, but 
the woman applying for a job all too frequently fails to 
appreciate the fact that now, as an integral part of the 
industrial world, she has new responsibilities. She 
does not realize that references are not only demanded 
She seems to feel that a lie is well 
Moreover, when once 


or 


but investigated. 
risked in the procuring of a job. 
installed, she does not feel the same necessity of stead) 
attendance as does the man. 

All this on the one hand. On the other, outweighing 
it, are the really splendid results shown by our women 
employees. They demonstrate a dexterity, a persever- 
ance in overcoming difficulties that has outdistanced 
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their male predecessors. In some instances—the 


intricate and duplicate parts 


pro- 


duction of small, they 
have increased the output over 400 per cent. 
In allotting the women to the 


open to them, all the employment manager’s discernment 


many positions now 


is needed. Girls, who are complete failures at one type 


of work, often make good at once when transferred. 
Not only their age, weight and height must be con- 
sidered, but their temperaments and training. 

The necessity of female labor has brought many 
radical changes into the old methods of factory life. For 


years these changes have been discussed and advocated, 
but it within the last that they have 
been effected. Rest rooms, dormitories, a 
welfare department, healthful and hygienic buildings, 
are the common now of the big, up-to-date fac- 
tory. And it is these improvements that the 
personnel of factory women has been so much bettered. 
The stigma of the term “shop girl,”’ has been lifted, and 
girls from every walk in life now seek employment in 


is only decade 


restaurants, 


order 
due to 


factories. 
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The two types that most harass the employment mana- 
ger, are the wives who are working temporarily to earn 
a specially coveted sum, and the girls who come from 
homes where their earnings are not needed. Naturally, 
they do not display the earnestness or tenacity of pur- 
pose of the self-dependent worker. 

The safe-guarding of the future industrial 
the hands of the employment 
marked degree. It is to his foresight, his choosing of 
faithful and competent employees that the manufacturer 
must look. If have neglected or 
slighted the importance of this department in the past, 
they must now make good their omissions. They must 
inquire into and secure the best employment systems 
in use, choose a competent head, then give him freedom 
to work out his theories for their mutual benefit. The 
manufacturer who not reorganize his factory, 
his methods of employment, his views, to accord with 
the change of the times, faces disaster. 

The demand and supply of labor is the industrial 
Success lies in the ability to anticipate it. 


success 


lies in manager to a 


owners of factories 


does 


barometer. 


Some Personal Recollections of the 


**American 


Machinist ”’ 


By FRED H. COLVIN 


LTHOUGH I am not quite a Methuselah, and the 

American Machinist is forty years old, it has been 

my privilege to be intimately acquainted with 
it for the greater existence. And while 
I cannot boast of having read the first issues, being in 
short trousers at their particular date, the Machinist 
began coming to our house soon after its introduction 
to the mechanical public is still coming. My 
father took the paper almost from its beginning, and 
as it was very much more general in its policy at that 
time than it is today, it contained more of interest to 


part of its 


and it 


the mechanically inclined boy. 

About five later, at the of fifteen to be 
exact, | went into the shop as an apprentice and began 
Two 


years age 
reading the magazine as a part of the business. 
years later our shop was visited by a special corre- 
spondent of the American Machinist, James F. Hobart 
who by the way, still contributes occasionally 
to its columns. Mr. Hobart looked of the 
stunts we had devised for handling various kinds of 
work, and fixtures, and 
urged me to prepare them for publication in the Amer- 
ican Machinist. He little knew what he was doing, for 
this was the beginning of the writings of various 
kinds with which I have inflicted the mechanical public 
ever since. My initial effusion appeared in the issue 
of Apr. 3, 1886, and Hobart was the guilty man. 

I soon after became acquainted with the editors and 
business managers of the paper, but not, however, until 
after the first editor, Jackson Bailey, had passed away. 
At the my introduction to the old office at 
96 Fulton the end of the American 
Machinist was being conducted by Horace B. Miller and 
Lycurgus B. Moore, while its editorial destiny was in 
the hands of F. F. Hemenway and Fred J. Miller. 
Not only an introduction, but a guide as well, was neces- 


by name 
over some 


including some special tools 


time of 


St., business 


sary to find the old office on Fulton St.; because although 
the office itself was on the corner of Fulton and Nassau 
Sts., the entrance was up a dingy pair of stairs about 
halfway down the Fulton St. side, and then through 
a still dingier hall to the one large office which held 
the whole establishment at that time. 

Both Mr. Hemenway and Mr. Miller were particularly 
kind, and at once we became friends. Mr. Hemenway 
died long years ago, but the other friendship has re- 
mained. 

Another member of the staff who has passed to his 
reward was J. G. A. Meyer, or “Prof.” Meyer, as he 
was affectionally called by all who knew him. He it 
was, who wrote an exhaustive series of articles on the 
Designing of Locomotives, Practical 
Mechanical Drawing, all of these being illustrated from 
his own drawing, he being master of this art. The 
next office of the Machinist was at 203 
Broadway, and this seemed quite palatial in comparison 
with the older one on Fulton St. Here Fred J. Miller 
became editor-in-chief, and the paper also passed out 
of the hands of the original owners and into the control 
of Max Jaegerhuber, who ran the business end for a 
short time. 

Previous to this the American Machinist had launched 
a new paper, the Locomotive Engineer, to fill the same 
field for the railway engineer, fireman, and shopman as 
the Machinist did for the men engaged in 
making machine tools and similar machinery. And in 
looking around for a man to edit this new publication 
their attention was directed to a Western contributor 
who occasionally sent railroad articles to the American 
Machinist. This man was John A. Hill, who came tc 
New York in November, 1887, to begin his work on 
the initial number of the new paper which appearec 
This was first issued from the ol 


also Lessons on 


American 


American 


in January, 1888. 
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office on Fulton St., and it was very soon after Mr. 
Hill’s coming to New York that I made the acquaintance 
of this man who was afterward to leave such a lasting 
impress on the whole conduct of technical journalism 
in the United States. 

The early history of the Locomotive Engineer, and 
the American Machinist are so closely allied that it is 
necessary to refer to both to get a bearing on the later 
developments of the American Machinist. After pub- 
lishing the Locomotive Engineer for about four years, 
it was sold to Angus Sinclair and John A. Hill, who 
immediately changed the name to Locomotive Engineer- 
ing, and although it reads like a fairy tale, it was only 
a few years after this, that Sinclair and Hill had the 
controlling interest of the parent paper. 

During these years Frederick A. Halsey, and Frank 
Richards had become associate editors of the American 
Machinist, and later came Frank A. Stanley and E. A. 
Suverkrop. The latter is the only one of the staff as 
it existed under the leadership of Fred J. Miller, who 
is now directly connected with the staff. Mr. Stanley, 
however, is still a contributor and correspondent. 

The changes which have since taken place are prob- 
ably as familiar to the majority of the readers as they 
are to me, but it is particularly interesting to look back 
and see how comparatively few changes there have been 
during the past forty years. The business end has 
changed even less than the editorial, and from 1896 
until 1916, when Mr. Hill laid down the reins, the whole 
policy of the American Machinist was in his hands; 
how well this succeeded is very clearly shown by the 
advances it has made. 

A little chronology may help to make the changes 
more clear, and the appended list will not only serve to 
show just who has controlled the destiny of the paper 
at various times, but will also refresh the memory of 
many of our older readers, who, like myself, look back 
with pleasant recollections on the acquaintances of the 
former days: 

EDITORS: 
Jackson Bailey 
F. F. Hemenway 
Fred J. Miller 
F. A. Halsey 
L. P. Alford 
J. H. Van Deventer 
Fred H. Colvin 


BUSINESS MANAGERS: 
Horace B. Miller 
Lycurgus B. Moore 
Chas. W. Bigelow 
John A. Hill 
Clarence P. Day 
N. C. Robbin 
Mason Britton 


Shop Messenger Service 
By H. M. Fitz 


So many articles on the subject of shop messenger 
service have been written (theoretical and practical) 
that it is hard to present the same old story in a new 
way. At the same time, there is no end to efficiency, 
and every day we find old ideas applied in new ways. 
When the writer was a machinist apprentice 25 years 
ago, we had shop messengers, and the first three months 
in the shop were devoted to this kind of work. One 
of the first things we were told was that in order to 
become good mechanics we would have to learn to chew 
tobacco. Most of us learned this first; and it so hap- 
pened that if a mechanic wanted anything done, the 
quicker he came across with a chew, the quicker he got 
what was required. On the other hand: “Here is a 
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chew, kid. Don’t get back with that reamer for an 
hour.” If the messenger returned in less time, some- 
thing was wrong with the reamer and it had to be 
sent back to the toolroom. The planning, if any, was 
done by the man working on the job. The messenger 
service was in effect, not always to save time, but more 
for the reason that boys were available at 50c. per day. 

But today the shop messenger service plays a very 
important part, and we wonder many times how we 


could get along without the messenger tooth in our 
system gearing. Before the messenger service was 


started in a certain plant, the toolroom and stockroom 
windows were noticeably jammed at certain times with 
mechanics, machine others. Also, the 
rough-casting department had its expensive visitors; 
the blacksmiths, who were entertained 
regularly; and the drawing room was a regular recrea- 
tion hall. All this lost time was recorded for several 
months to find out definitely what we were doing and, 
figured on a basis of 234 working hours with nearly 


operators and 


dressed tools, 


700 men, rates varying from 25c. to 60c. per hour, 
81 per cent. of the time on piecework and bonus, it 
worked out as follows: 
M H Machine-Hours 
Day I ‘ Davwork I work I 
I Bon 

Waiting for job ori ictions 46 2 23.0 27 0 19 0 115 2 
Machine it of mi ion 

for repa 75.4 49 3 8.5 37.8 261 0 
Waitir I iterial 2 0 19 4 44 0 17.1 132 5 
After draw |, waste, et 25.8 60.0 107 3 36.0 29 1 
After tox jigs, € 188 0 102 ¢ 165.0 98.0 553.6 

Total 487 4 254 3 441 8 207.9 1,391 4 

The total lost hours, 1391.4, minus items 1 and 2, 


376.2, which have little or no bearing on messenger 
service, show a balance of 1015.2. Items 3, 4 and 5, 
which are directly affected and have been practically 


eliminated, register as follows: 


Man daywork hours, 365.9 @ an average 38c. per hour $139 04 
Man contract hours, 182.0 @ an average 7Ie. per hour 129 22 
Machine contract and daywork, 467.4 @ an average 68c. per hour 317 83 


Six boys were employed, coached and trained at 20c. 
per hour as messengers. For the 234 hours their pay 
equals $280.80. This gives a balance of $305.29. Al- 
though the actual saving in hours is but 87 per cent., 
it is far greater than the figures given in money, as 
the overhead cost must be considered. They also were 
able to reduce the contract prices 10 cent. The 
saving here fluctuates according to the volume of busi- 
ness and can be figured every month accordingly. 

I wish to call particular attention to time lost by the 
day workmen compared with those working contract. 
The remaining 19 per cent. of time not covered by con- 
tract shows a loss of time over 100 per cent. greater 
than the 81 per cent. of time covered. 

The messengers work for promotion on a _ merit 
system consisting of number of trips, deportment, 
punctuality and cleanliness. At the first of each quarter 
the boy with the highest number of credits is given 
a substantial increase in wages or a contract job. This 
incentive makes the boys move faster and keeps them 
trying to do better to win promotion. Although not 
advertised, plenty of boys are available for this posi- 
tion, and boys performing other functions want to go 
back, as it were, and start as shop messenger. The 
duties of a messenger boy are both interesting and 
profitable; and instead of shopwork being a drudge, we 
are all trying to make it more interesting by turning 
the slow, long, loafing hours into a record of profits. 


per 
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Man Who Suggested It. 





1° XRY few, 
have 


rreat 


except those who 
the 
battleships 


actually seen 
land 
now being employed o1 
the Western 
form an adequate idea of 
bulk of these 
The view on the 


good 


front can 
the huge 
tanks. 
opposite page is a 
tank camou- 
hide it as 


sample of a 
flaged to 
from 





much as possible 











Col.£.D. ¥ Swinton Oneervers oF sirplsne 
scouts. Painted cloths 
may be thrown over the 

framework on the top, making it practically immune 


from airplane detection. Colonel Swinton is credited 


with being the man to first suggest the modification of 


“Down in the forest 
the song would have us believe. 
ling, crunching sound, 
And 


-a monstrosity. 


then, suddenly, out 
It did 


and then a laborious heave of 


dergrowth. 


not glide, it did 


with scrub. It crossed a ditch, by the 


and waddled forward. In its path stood a 


tree and laid its chin lovingly against 


horizontal position. In 
shellerater, 


assumed 
on, gaped an enormous 
plunged blindly, to emerge, 
A magic opening appeared in its 


subaltern and his grimy associates. 


something stirred. 


from the thinning edge there loomed a m« 
not walk. It 
shoulders. 
simple expedient of 
young 
the stem. 
the middle of 

a present from the Kaiser. 
panting and puffing, on the farther side. 


stomach, 


the A tractor to form one of the 


pobre war 


nerican caterpillar 
engines known. 

It is perhaps suggestive of the German temperament 
that they should not 
war. But they do not seem to take the initiative in me- 
The use of the caterpillar tractor was 
United States built 


have originated these engines of 


chanical matters. 


well-known as they had a number of 


machines in their maneuvers long before they started 
the war. Such machines, used earlier in the war when 
the offensive was in their hands, might have broken 
through the Allied lines. Fortunately for us the initia 
tive was on our side, and the battle of Cambrai shows 
what they can do. 


In view of the recent achievements of these machines, 
the following English Tommy’s account of his first view 
of a tank will be of interest. This is an extract from a 
book entitled ‘“‘All In It,”’ by Major Hay Beith, 


is published by permission of the Houghton Mifflin Co. 


lan and 


But it was not the note of a bird, as 


From the depths of the wood opposite came a crack 


as of some prehistoric beast forcing its way through tropical un- 


mster 
It lurched, with 


ts way over a low bank matted 


wallowed. now 


It fumbled i 
rolling the ditch out flat, 
arrived at the 


tree. The monster 


The tree leaned back, crackled, and 


the clearing, twenty yards farther 
Into this the creature 
Then it stopped. 


from which emerged, grinning, a British 


“And that was our friend’s first encounter with a ‘Tank.’ The secret—unlike 
most secrets in this publicity-ridden war—had been faithfully kept; so far the Hush! 
Hush! Brigade had been little more than a legend even to the men high up. Certainly) 
the omniscient Hun received the surprise of his life when, in the early mist of a Sep- 
tember morning some weeks later, a line of these selfsame tanks burst for the first 
time upon his incredulous vision, waddling grotesquely up the hill to the ridge which 


had defied the British infantry so long so bloodilv 


on the top of the enemy’s machine-guns, 


down beautiful trenches which had never been intended for 
Boche was quite plaintive about the matter. 
gines as wicked and brutal, and opposed to the recognized usages of warfare. 
(named the Creme-de-Menthe) 


vehicles 
Flers, 


one of these low-comedy 


hitherto impregnable village of 


or 


there to squat complacently down 


spout destruction from her own up and 


capture. In fact, Brother 
of such en- 
When 


the 


He described the employment 


ambled down 


with hysterical British Tommies slapping her 


on the back, he appealed to the civilized world to step in and forbid the combination 


of vulgarism and barbarity. 
“ “Let us at least fight like gentlemen,’ 
military devices 


But 


us stick to 


emission of chlorine gas. 


legitimate 


“But the ill-bred Creme-de-Menthe took no notice. 


went waddling on—toward Berlin.” 


the murder of 


Tanks—no! One 


with simple dignity. ‘Let 


and the 


Hun, 


women and children, 


said the 


must draw the line somewhere!’ 


None whatever. She simpl) 
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proceed well until a few pistons had been finish grooved, 
and then the tool would begin to cut small, so that the 
BY FREDERICK J. Topp low limit gage would not go. This, of course, ordinarily 
necessitated a new tool being ground up. After grind- 
ing quite a number of tools, it became evident that some 








Milling Jig for Pinion Shanks 


Having to square the ends of a large quantity of pin- 


ion shanks, the cost of which would not warrant an 


; . , scheme must be found to save these pieces of é-in. 
individual operation, I devised the jig shown for use heme must be I 


square tool steel. 

The idea suddenly suggested itself to peen the tools 
as they became small, instead of taking them out of 
the toolholder. By a very slight tap with a small ham- 
mer the trick was accomplished, and our trouble vanished. 
When a tool showed signs of wear, all that was neces- 
rAannoan sar} was a light tap with the hammer. In this manner 
SES gh ye ei aes {| it was possible to finish piston grooves day in and day 

out with scarcely a stop. Practically every groove was 
made a perfect fit for the piston rings, which were fin- 
ished to size on a surface grinding machine. 


with two straddle mills. 
By consulting the illustration, the fixture will be seen 
to consist of a split block reamed for the heavy part 





Marking Stellite Tools 





TARA AH A A 
| | | | | By Gustav Kopscu 
Some time ago I was confronted with the problem 
- “ be of marking stellite tool bits, such as are used in large 
~ Cc _ numbers and shapes in the rapid manufacture of shells, 
I LLIN G FOR PINION SHANKS motor housings, etc. They are always ground to the 


carefully developed, most efficient cutting angles. After 
of the shank. One-half of the block is fastened to the 
bottom plate The holes are so spaced that the pinions 
are in mesh. After the mills are run over once, the 
vise is loosened, a pinion on either end is turned, which, 
of course, turns all the rest. The slotted gage is then set 
in place over the milled surfaces, and the vise tightened 
for the second operation. 


Piston-Groove Sizing 


By WILLIAM DUNN 


Cla 


By adopting the following method for an unlimited 
number of automobile pistons to be grooved to a limit 
of plus or minus 0.0005 in., very satisfactory results 
were obtained. They were roughed out in the usual 





manner on a screw machine, leaving the grooves, four 

in number, about 0.015 narrow and the outside diameter -EVICE FOR MARKING STELLITE TOOLS 

about large, then they were passed on to an engine 

lathe and finish turned to grinding size. The next thing they become dull, the operator exchanges the dull one 

on the program was to finish the grooves to size. for a new one at the tool crib; the returned one is 
The piston was run between centers at not too hasty meanwhile reground by the tool grinder. For this 

a speed, and a square-nosed tool the exact width of the reason it is very desirable to have identifying marks 


groove was run in to the required depth. All would’ on the tools. 
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I tried all different acids for etching, but none would 
attack the stellite. Sandblasting through a previously 
filed-out piece of steel proved to be too expensive, and 
the impresions were too shallow. At last I made the 
cheap and simple device shown. 

At A is an insulated holder in the shape of a pencil, 
and it is used the same way. The carbon, an ordinary 
carbon such as in arc lights, is pointed anew once in a 
while and does good work for many hundreds of stellite 
bits. The cable at the upper end of the holder leads to 
a resistance R. The other end is connected to a piece 
of flat cold-rolled steel B, which serves as a contact 
piece for the tool bit to be marked. The outgoing ends 
of the cable are connected to an ordinary lamp socket. 
In marking the tools I find it best to dot the figures 
slightly, so as to get a continous make and break of the 
arc. 

An apprentice boy equipped with a pair of smoked 
goggles found a welcome change in the daily grind by 
marking the tools. He can do it almost as fast 
ordinary writing. The whole outfit amounts to only a 
few dollars and saves much confusion, for the toolroom, 
the tool crib and the operators. 


as 


Useful Angle Plate 
By HERBERT M. DARLING 


Nearly every toolmaker carries a small angle iron 
in his kit. It is generally too small for most jobs, but, 
of course, it is made small, with the idea that it must fit 


into a certain space in the owner’s tool chest. In a 
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USEFUL ANGLE PLATE 


great many shops, it is hard to find an accurate angle 
plate for tool or gage work, so I made one, shown in 
the accompanying sketch. It is not too large to go into 
my chest, and yet it is large enough to use in combina- 
tion with a 5-in. sine bar. 

It is made of cast iron and planed and hand scraped 
so that it is dead square every way. The 90-deg. V- 
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slot in the top adds greatly to its usefuiness. It is 
handy around the surface grinding machines. in fact, 
on a great deal of accurate grinding work I would hard- 
ly know how to get along without it. All finished sur- 
faces are provided with |-in. 20-thread tapped holes 
at intervals of { in. to facilitate the clamping of work. 
I notice that a good toolmakers have angle 
plates made of steel, hardened and ground, but I prefer 


many 


cast iron, as I find that a well-seasoned casting does 
not change shape so readily as the majority of grades 
of hardened steel. I have two other angle plates 


besides the one shown here, one being made of cast 
iron and the other of hardened steel. My experience 
has led me to prefer cast iron, not only because it is 
easier to work in the first place and retains its accuracy 
to a greater degree, but because in case of necessity it 
is easier to correct by hand scraping. 


Clamping Flat Squared Work 


By B. A. TIBBAB 

A very simple one-action clamping device for rectan- 
gular pieces is illustrated in the-accompanying sketches. 
The principle is shown clearly in Fig. 1. The work is 
located by the stop-pins and is clamped against these 
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FIGS. 1 TO 3. JIG CLAMPS FOR RECTAN AAR WORK 
pins by the screw A and the lever B. It will be readily 
seen from the illustration that by turning the clamping 
screw the work is forced against the pin )) by the screw 
and against the pins C and E by the end of the lever F. 

When the work is long, the swivel piece HW Fig. 2 
may be added to the device to insure clamping against 
both of the pins on the long edge of the work. This 
principle also works very successfully when applied to 
a plate jig for local work. In Fig. 3 is illustrated a gear 
guard with a spotted face for attaching to the machine. 
The small local jig is shown clamped to the spot X by the 
screw Y and the lever Z. The advantage of this de 
vice lies in the fact that by tightening one screw we 
secure a clamp in two directions at right angles to each 
other. 


‘ 
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Drilling Machine Made Into a Press 
By W. S. QUIMBY 

many holes varying from 

No. 20 to 

in sheet steel No. 24 gage, I considered 

Therefore, I constructed 


Having to pierce a great 


4 to ,, in. in diameter in strip brass from 


No. 14 gage and 
drilling too long an operation. 










the attachment here shown, making of the drilling 
machine a very serviceable and efficient punch press. 
I removed the pinion that engages the rack on the 
. quill and bushed the 

= [f° hole, allowing passage 

har WY for the j3-in. bolt A. 

“4 I then bent the piece 

Z of 14x 5.-in. flat iron 

; B, forming the handle 

and half the toggle. 


Two straight pieces C 


_ 
ee 
Oa 


of the same stock com- 


pleted the toggle. An- 
other piece of the same 
flat was bent into a U 
and drilled for a }-in. 


bolt at D, so that it just 
rested on the top of the 
frame when the flat 
was up against the un- 
A light tie- 
E, of round 
threaded on the 
for nuts, held a 


der side. 
rod i-in. 
iron 


ends 





section of 2-in. angle 


7 
A iron, thus supporting 
and taking the pressure 
PTT VC } CHIN WADI . mn 
eer’ ——- ate from the table. The 


INTO A PRESS 
spindle was raised to 

its limit and locked by the take-up screws F. To elim- 
stud was passed 


inate any further motion, a _ |-in. 


through the tang slot and screwed into a tapped hole 


in the head H, the tightening screws of which were 
drawn up just so the head could slide on its ways J. 

With this arrangement I secured a i-in. stroke and 
pierced ,.-in. holes in No. 20 gage brass without the 
slightest difficulty 

Designing To Simplify Work 
By M. E. DUGGAN 
Grates and strainer castings for sewer purposes are 


so designed by draftsmen be 


A square or oblong 


made round i hey are 
cause it is the conventional way 


— en . - 


tts. 

















INA AND SIMPLIFIED DESIGNS FOR THE 


PATTERN 
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grate would, in a great many instances, answer the 
purpose. 

The small bodies of sand that form the reduced 
openings at the sides must be secured with nails to 
prevent their being washed away during the process 
of pouring the casting and to insure a clean lift of 


the pattern out of the mold. The round design adds 
to the work of the patternmaker. 

Twenty strainer castings were wanted for cement- 
floor drain purposes. The design was altered as shown, 
thus simplifying the work of the patternmaker and the 


molder and insuring a good clean casting. 


Table of Angles for Dividing Circles 
and Laying Out Polygons 
By G. A. MACGREGOR 


will be found convenient for the 
It is not included in the most 


The following table 
draftsman or toolmaker. 


commonly used reference handbooks: 

er of Sid \ngle Numibe f Sick Anglk 
. ent Deg Ml r Seg nt Deg Mir 
3 120 0 27 13 20 
+ 0 0 28 12 7 
) 7 0 29 12 24 
60 0 0 12 0 
7 >| 3] 1] 37 
g 45 0 32 11 15 
) 40 0 33 10 4 
1 36 0 34 10 35 
11 32 43 35 10 17 
12 30 0 36 10 0 
13 27 4] 37 a 44 
14 25 43 38 9 28 
15 24 0 39 9 14 
lé 22 30 40 9 0 
17 21 10 41 8 47 
18 0 0 42 fa 44 
19 8 7 43 * 22 
20 x 0 44 8 i 
21 17 ~ 45 8 0 
22 l¢ 22 46 7 »0 
23 | 9 47 7 40 
24 | 0 48 7 30 
25 14 24 49 7 1 
26 3 0 7 12 


Tool for Driving Brads 
By F. C. Mason 


brads in 
hammer 


The tool illustrated herewith is for driving 
places difficult to 
The sectional view shows all parts lettered. 
slides 
spring C holds the driver up, leaving 


where it would be use a 
in the case B. The 
the opening A in 


The plunger or driver A 





vv 
D 
. Cc 
F ——— " \) 
~«< 
, on mr” ei 
WL, » 8 
ii wi 
yp", - a; 
a 
} } | \ 
the case to introduce the brad, which is attracted and 


held by the plunger point F, which is magnetized. The 
length of plunger movement is regulated in each di- 
rection by the slot G in the case B and the stop pin LE. 
This for the pattern- 


makers’ 


tool is a most convenient one 


tool box 
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Our Fortieth Birthday 

S SEEMS fitting in a national crisis, we are avoid- 

ing all display and unnecessary expenditure of time 
and money in celebrating the fortieth birthday of the 
American Machinist. We have merely invited a few 
special contributions from such of our friends as could 
spare a few moments from their work of making prod- 
ucts for the Government, or of building machinery and 
tools used in their making. We very much regret that 
a number of our old friends were unable to favor us, as 
their names seem to belong in the paper on such an 
occasion. But the business of war preparations comes 
first, and we would not interfere in any way with the 
work which is being done. Nor have we sought to 
profit in any way by this anniversary, as not a single 
special advertisement has been solicited on its account. 


The last three years have had a greater effect upon 
the machine tool industry of this country than any 
other similar period of its existence. The only period, 
which in any way approaches it, was at the time of the 
tremendous expansion of the automobile industry, which 
was by no means comparable with the effect of the pres- 
ent war. Just how great the increase in the number of 
shops building machine tools in this country may never 
be fully known, but it has been enormous, and from 
present indications, it seems likely that there will be 
a great demand for machine tools during the next few 
months. This is particularly true of large machine 
tools. 

The immediate effect of this has been to have ma- 
chine shops of various kinds turn their attention to 
lathes, milling machines and other machine tools, which 
are an entirely new product, and in many cases re- 
quire special training of their men. Another effect was 
the development of a large number of special machines, 
single-purpose machines in most cases, for the rapid 
production of shells, fuses and munitions of various 
kinds. Some of these may be, ard probably will be, 
available in our own munition work, with perhaps more 
or less modification. But after the war, it seems in- 
evitable that hundreds of thousands of dollars worth of 
machinery will necessarily be relegated to the scrap 
heap unless it is deemed wise, as a precautionary 
measure, to have it slushed and stored for possible 
emergencies, which we all hope may never arise again. 


3ut it is far too early to devote much time to what 
is to happen after the war, the most important problems 
at present being as to how it is to be won. Unless all 
signs fail, every resource of every machine shop of 
this country will be needed on some of the many kinds 
of work which must be done, and as soon as the various 
branches of the War Department are fully in motion, 
there seems little doubt as to the output of every shop 
being required in some way or other. 


Aside from the special machines already referred to, 
it is probably safe to say that the greatest development 
of the last ten years has taken place along the line of 
automatic and semi-automatic machines for various 
purposes. In many cases these have been designed and 
built for specific pieces of work, and are excellent ex- 
amples of single-purpose machines. Many of these have 
been developed for the automobile industry, and as a 
growing percentage of this is being devoted to air- 
plane and other war work, these are likely to become 
war machines. The development of these machines in- 
cludes the automatic screw machine of various sizes, and 
fully automatic bar machines have been manufactured to 
handle seven and one-half inch The semi-auto- 
matics, both horizontal and vertical, usually handle cast- 
ings or forgings, and in some instances, run into large 
The vertical semi-automatic machines are usual- 
ly designated as the “station type’’ machine, and have 
worked marvelous changes in productive time in some 
cases. These include turning and boring machines, as 
well as machines for both drilling and tapping, and have 
been developed primarily to meet the great demand for 
production in the automobile field. 


bars. 


sizes. 


The grinding machine has also been considerably de- 
veloped during the past few years, and there is an ever- 
growing use of the wide-face grinding wheel which has 
been so strenuously advocated by C. H. Norton, the 
well-known engineer in the grinding field. This is 
now being adopted to more uses than was originally 
deemed possible, and, in fact, the grinding wheel has 
gained a substantial position as a cutting tool, instead 
of a polishing device, as it was originally considered. 
Autogenous and electric welding and cutting are now 
regular machine shop processes, and are often found 
in shops so small as to make such equipment somewhat 
startling to an outside observer. 

Another noticeable change is the consideration of the 
human element to a much greater degree than ever be- 
fore. For, with the growth of the shop away from the 
older methods of the one man shop, the worker came 
to be considered as a part of the machinery in too many 
cases. This attitude is passing in turn and there is 
a gratifying improvement in this phase of shop man- 


agement. 


Our present duty is to produce enough machinery to 
turn out all of the many munitions of war which are to 
be required while the war lasts. We must turn our 
thoughts more to the present and to the future, than to 
the past. For unless the war ends in victory for our- 
selves and our allies, we shall have all too much time 
to consider a past which will be far from pleasing from 
any point of view. But we must not forget that maxi- 
mum production depends on a broad understanding of all 


the factors which enter into shop management. 
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This department is open to all new equipment of interest to shop owners. 
addressed to Editorial Department, 


should be 


Ott Valve Grinding Machine 
the the Ott 
being especially intended 


machine illustrated is product of 


Indianapolis, Ind., 


The 
Grinder Co., 
for grinding the 
other 


seats of poppet valves for engines or 


mechanisms. The wheel base may be set to 

















VALVE GRINDING MACHINE 

The table traverse 
held either 
The grind- 
the 


grind any angle from 15 to 60 deg. 
is operated by hand, 
tween centers or in a draw-in collet chuck. 


and the valves are be- 


ing wheel used has a face parallel to the axis of 


wheel and is traversed across the valve seat. 


Spot-Welding Machine 


machine 
Warren, 


Taylor S 


The illustration shows a 
placed on the market by the Taylor Welder Co., 
Ohio. Machines are being built in a number of sizes, 
the one shown being known as the type D-12-4, hav.ng 
a maximum welding capacity -in. The 
machines are built in from 3 to 50 kw., 


new spot-welding 


of two plates. 


ranging 


sizes 


Photographs and data 


“American Machinist.” 


] 


and will weld sheet metal from 30-gage up to 


In. 
ie 

These welding machines involve a principle that 
has not been previously used for commercial machines. 


plates. 


The lower horn and the upper point holder together 
with the welding electrodes themselves are split, and 
suitable insulating material placed between the parts. 
leads from the transformer are likewise 
cross where the connection is 


The secondary 
and made to 
the lower horn, causing the current to be crossed. It is 


claimed that a weld so produced has been demonstrated 


separated, 

















TAYLOR SPOT-WELDING MACHINE 
Wel gz capacity two j-in. plates depth of throat l t 
tance between copper bands and lower horn, 8 in floor space 
SX r height 70 in distance fro floor to top of lower 
velding point, 44 in maximum opening between electrodes ir 
veight, 180 b transformer 5 ki 


to be stronger and also made in a shorter space of time 
than has heretofore been possible with the old process. 

By means of the new process it is claimed to be possi- 
ble to spot-weld much heavier material than has been 
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practicable to handle heretofore. As the electrodes may 
be separated and steel pressure dies used between, two 
or more separate currents of large volume may be passed 
in bias direction through the metal, and when the metal 
has reached a welding temperature additional pressure 


may be applied with the steel dies to complete the weld; ~ 


all, without subjecting the copper electrodes to pressure 
beyond the need of a good electrical contact. In other 
words, the electrodes are used only to carry the current 
and not to sustain the heavy pressure required to force 
the plates together to complete the weld. 

Another feature is that the machine can be arranged 
to operate on multi-phase current without unbalancing 
the line. This is a very important feature as other spot- 
welding machines are required to be operated on a 
single-phase current, as when operated on a multi- 
phase current have a tendency to unbalance the line 
which is very objectionable when the generator is of 
small capacity or the line is heavily loaded. 


os - omne ‘ ; 
Demco” Drilling Machines 

The DeMooy Machine Co., Cleveland, Ohio, is 

marketing two new sizes of drilling machines known as 

the “Demco” Nos. 31 and 32. These are built in either 

the single spindle or gang types, six spindles being the 


now 

















FLOOR TYPE DRILLING MACHINE 
No. 31 machine—diameter of spindle, in.; distance from 
center of spindle to column 8 it traverse of spindle 8 in 


table 15 in width of 
multiple-spindle 


traverse of 
centers on 


traverse of feed rack, 4 in 
belt, 1 in.; distance between spindle 


machines, 6% in.; number of speeds, 5; maximum spindle speed 
12,000 r.p.m.; width of oil groove around table, 1% in capacity 
in soft material, ~ in Specifications for No. 32 machine are the 
same as above except as follows Diameter of spindle Ss M.; 
maximum spindle speed, 3500 r.p.m capacity in soft material, 
g in The weights of the various machines run from 350 to 
1100 Ib. 

maximum number furnished. It will be noticed that 


instead of mounting the drilling head on ways on the 
column, a quill is used that may be raised, lowered and 
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clamped in correct position by means of two screws. It 
is claimed that this feature insures more perfect align- 
ment of the spindle than is otherwise possible. The 
machine is provided with an automatic device for taking 
up slack in the belt. The made in 
either bench or floor types, an extra set of cone pulleys 
This gives the floor-type ma- 
A depth stop is incorporated 


any machines are 
being used on the latter. 
chine five speed changes. 
on the spindle. 


Oakley Cutter and Tool Grinding 
Machine 


The illustration shows the No. 2 cutter and tool grind- 
ing machine manufactured by the Oakley Machine Tool 
Co., Cincinnati, Ohio. This machine is very similar to 


that described on page 85 except that it is equipped 

















CUTTER AND TOOL GRINDING MACHINE WITH POWER 
FEED AND WET GRINDING ATTACHMENT 

with longitudinal power feed and with wet grinding 

attachment. The power feed is operated through the 

table feed screw instead of the customary rack and 


pinion. The table pauses slightly before reversing, in 
order to allow the wheel to grind clean at shoulders. 
There are three table speeds, these being 6, 104 and 18 
in. per minute. The stops are hinged so that the work 
may be run past the setting for measurement or for in 
spection. 


Westinghouse Drum Reverse Switch 


The Westinghouse Electric Manufacturing Co., 
East Pittsburgh, Penn., has recently placed on the mar- 
ket the drum reverse switch illustrated, which is known 
as type 810. It is intended for motors in machine- 
shops or other establishments where it is necessary to 


and 
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reverse motors of comparatively small size. The sta- 
tionary contacts are mounted on the back board, while 
the movable brackets 
clamped on the shaft but insulated from it. Good con- 
tacts are insured by phosphor-bronze springs on the 


ones are carried on cast-brass 


movable contacts, these springs being protected by cop- 

















I (FHOt SWITCH 


per shunts. Adjacent contacts are separated by asbestos 
to prevent All live parts are protected 
by a sheet-steel cover lined with asbestos and held in 
place by two ring For alternating-current 
service and for direct-current service without dynamic 
braking the switch positions are forward, off and re- 
verse. For direct current with dynamic braking the 
five switch positions are forward, drift, off and brake, 
drift 


cross-arcing. 


latches. 


and reverse. 


Helping the Foreman To Get Results 
By E. ANDREWS 

The article by A. Sawitzke, on page 195, is 

interesting to me and should be of interest to all shop 


George 
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It illustrates a thorough understanding of human 
nature, which is so necessary to securing efficiency in 


production. 

My experience as a foreman during the last 15 years 
leads me to give some of my views for good leadership 
which tends to obtaining results and is in my opinion one 
of the most important subjects to consider. This may 
also be said regarding the benefits of good foremanship 
to the youth of the present and future. 

A foreman needs to be a man of great resourceful- 
ness and foresight. Personal friendship must have no 
place in the workshop. All men should be treated alike. 
Moreover, the foreman must never be domineering, or 
manifesting a spirit and manner of knowing it all. If 
a workman offers a suggestion, it is tactful to listen; 
should the suggestion be thought beneficial, use it. It 
will make him feel interested in his work and tend to 
draw out the best that is in him, particularly if he is 
rewarded with a few extra dollars in his pay envelope. 
Furthermore, it will encourage the rest of the workmen 
to think. If the suggestion offered is not practicable, 
tell the employee in a kindly manner why it not, 
then his confidence and respect will still be retained. 

Oftentimes lack of attention to details by foremen 
is the cause of mental disturbance in workmen, which 
leads to inattention to work and methods of working, 
resulting in decreased output. Hence, the foreman’s 
attention in instructing his men, together with provid- 
ing them with modern conveniences for handIng their 
work and with perfect tools, are essentials in these days 
of complex methods of construction, to obtain best 
results. In some machine shops it is quite common to 
watch employees trying to make headway with defec- 
tive or antiquated tools, thereby clearly showing a lack 
of mechanical skill and mental judgment on the part 
of the shop foreman. It is needless to say, that business 
with such firms does not increase, but tends to decrease, 
as efficiency in production is essential to growth. The 
little things—the minor details should be closely 
watched—the big things do not need such minute at- 


is 





managers and foremen. It is timely and to the point. tention. 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 


Milling Machine, Thread Micrometer 


Newton Machine Tool Work In¢ 23rd and Vine Sts., Philad R 
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\merican Machinist Nov 
1917 \mericatr Machini 

\ new ball-bearing motor 1917 
driven grinding machine built \ e! quick-change crey 

two sizes The motor of the cutting engine lathe having a 
machine shown ha a capacity reversing clutcl in the head 
of 5 hp. and the two wheel: tock rendering t unnecessary 
measure 18 x 3 in The second to reverse belt or watch a dia 
nachine has a 7i-hp motor vhen chasing thread the ead 
ind 24 x 4-in. wheels The mo crew-nut and change geat re 
tors used are Westinghouse typ. maining engaged. Change geat 
Cs (j lards are ot ter and “are in the form ot «at cone at thie 
ean be furnished either with or front a shown \ geal 
without exhaust connectior a under 3 it n diameter are of 
desired Furnished with a push — ' tee] Furnished in either the . 
button switch for stopping and cone-head, cone-head with motor 
starting if ordered The weight attachment or geared-head ty 
of the smaller machine is 220051 
Vise, Machine Tootholders; Types X\4 and NS 

Cleveland Milling Machine Co., Cleveland, Ohio Ready Tool Co.. Bridgeport. Co 
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American Machinist No 2. 1917 
\ machine vise having a finished flange on all four edg l : 
tongue slot located an exact distance from the face of the olid America Machinist SOV 
iw to enable two or more to be used on a machine table i These yldey for « Rely d §x 4} ‘ 
mav be readily removed in case of need Weight, 50 I Solid have previously been manufactured } ‘ I 
‘ is cast hollo to prevent breakage at the corner , x x 1 ind te< ect! 
elded beneath the tool v , : 
Drilling Head, 5-Spindle Turret Press, Hydraulic Crankpin 
Spafford Tool Wor 10 Wataon-Stiltlman  Aveens 
Hoadley Place, Hartford —, 
Contr 
\merican Machir \ , . - = 
191 : 
The device is indexed to tl 7 
arious positior t re £ 2 n 
the lever hown at the front ee und 18g } 
vhen the turret may be moved ! ump . 
around either way to any po | t i gine ind tl er 
tion whether or not the machine ting’ Va ' ph » pla 
in operatior Spindles are ball . ae ‘ai7 ; sy - 
bearing, all those except the one re . : ‘ 
positior for work remaining , . ; 
idle at all time The pindles Bake . a ye , . 
at the same speed as the lired to ea I p | 
drilling-machine spindle and are ng t ea t dete , ‘ | 
central with it The device t Mhe rame y re 
iimed to enabie a considerable I ypen-heartl teel th d se > 
iving of time where tools of eing cast integra I : 
irious sizes may be used on reservo n inted at the rear 
ich piece of work The head on the ~ The pre xine whe 
built in three sizes, the largest I t wit ipacities ranging up 
having a maximum drilling ca- vv tol 
city of 2 in 


Patent Applied For 
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IRON AND STEEL _ an - LLANEOUS STEEL—T! ng quotatior 


i are trom warenouse 


The Government Schedule « 
Pig iron was set t $33 per to 
the Ameri ! ! 


New Y | Lleveland 
Nov. 30. 1917 30.1917 Nov 
>t) 00 
70 r00 
spring steel 0 8.25 
rucible anal 


1se8 new 
00 


PIG IRON 
‘gh bessemer rods 9.00 


dates i lic 
ollowing discounts are for car! lots f.o.b. Pittsb 
6. 1917 for steel pipe nd for iron pipe 
TT WELD 
Iron 
Black Ga 
33 % 


STEEL SHAPES—T! . b. are ' + one 
go tet Mea . : rr WELD. EXTRA STRONG PLAIN ENDS 
+0 » % to 1% 33 
£5 i 
+9 365 Ly 
LAP WELD. EXTRA STRONG PLAIN ENDS 
oe 50) Ly , 27 
15 B31 »% to 4 
i4 32 ly » to 6 
National Tube Co. quotes « basing 


atr 1 


heavier from 


discounts in citie named are 
BAR tRON re " I t! med ar ov Sten Yat 
ek 
butt welded 38 
lap welded 18 
igs. Class B and C rom New York 
standard sizes, 15 5% 


STEEL SHEETS 


pound from jobbers’ warehouse at the cities names METALS 


MISCELLANEOUS METALS—Present and past New 
ent ] irload ts 
One 


COLD DRAWN STEEL SHAFTING 
requiring at le t 1000 Ib. of ae 
extras) the follow da ount 


' 


00 


00 33.00 33.50 37 
50 46.00 42.00 46.4 
00 43.00 5.00 im ff 
DRILL ROD—Discount a re ; f 0 at the 
places named > 2700 41.00 34 
New Y - awe opper_ sh¢ quoted above hot rolled 16 oz., cold rolled 14 oz. and 
= ; , ‘ eT ad polished takes le. per sq.ft. extra for 20-ir widths and 
Clevela . 10 : > 
Chica ) +0 
a BRASS RODS—tThe following quotation are for large lots, 
SWEDISH (NORWAY) IRON ve g ‘ eT 1¢ t nill. 100 Ib. and over warehouse oC to be added to mill prices 
t for extra 50 to be added to warehouse price for extras 
= ir Axo Nov. 30.1917 One Year Ago 
Cle: - 26 OU Mill 2°90 00 e4° 00 
eve ‘ ‘ 1 : . . 
— - . — New Y« 10.00 £5.50 
Chicago 0 40 Cleveland 4.00 8.00 
I oils ar Chicago {7.00 $2.50 
Note Stox 
ZINC SHEETS—tThe following price } cents per pound prevail 


WELDING MATERIAL (SWEDISH) Carload lots f.0.b. mill 19.00 
per pound f.o.b. New York. i 100-lb. kk In Casks Broken Lots— 
Nov 10 One Nov. 30 One 
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No. 12 21.00@30.00 % 7 neg 12.00 ANTIMONY—Chinese and Japanese brands in cents per pound. ia 
No. 14 and - } _ . ton lots, for spot delivery. duty paid 
ae 3 ‘Iding ire Nov. 30, 1917 One 
: “ 33.00 v or 14.00 
30.00 > re d 16.00 
*Very scarce 38 00 “h : 16.00 
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There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 
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following are the 


The 
pound 


OLD METALS 
prices in cents per 
York 

One 


dealer 


ear Ago 


Coppe heavy and crucible 3 25.50 


heavy and wire 
Copper, light and bottoms 
Lead. heavy 
Lead tea 
Brass. heavy 
Brass light 
No. 1 yellow 
Zin 


Coppe 


brass tu 


The following 


ALUMINUM 
place named 


New York 


laranteed over 99 


lots) re 


No. 1 minum, ¢ 


emeiting (tor 


warehouse 


COPPER BARS from 


for ton lots and over 


Nov. 350 
410.00 
1O.00 


New York 
Chicago 


Cleveland v 


BABBITT METAL—Warehuse 


New York 

Nov. 30 On 
1917 Year Ago 
70.00 60.00 RG.00 
40.00 30.00 21.50 


Cleveland 

Nov. 30 One 
1917 Year Ago 
O00 
17.00 


Best grade 


Commercial 


SHOP SUPPLIES 


the places 1 
deducted 


From warehouse at 
following amount is 


-New York 
Nov, 30 One 
1917 Ago 
$1.00 $0! $1.40 
1.0Q F 1.20 
1.0o0o 75 


1.00 50 ao 


NUTS 
orders, the 


Nov. 30 


Hot pressed square 
Hot pressed hexagon 
Cold punched 


Cold punched 


square 


hexagon 


Semifini 


Ne “ 


price in cents per 


hed nuts sell at the following discounts 


Nov. 30 
York 0° 


follows in « 


Ou 


pound: 


- Chicago 
Nov. 30 


70.00 


25.00 @ 30.00 


amed 
from list 


—Cleveland 

One Nov 
1917 Year 
$3.00 =? oo 
3.00 ‘Ooo 
oo 1.50 


Ago 191 


7D 150 
from 


L917 One Ye 


Cleveland 0 10 
Chicago 0 


CARRIAGE BOLTS—From 
the following discounts from list are in effect 
New York 

30 

10 


MACHINE Warehouse 


‘ities 


BOLTS 


New York 
im! smaller 30 


ind longer up to 1 in. by 30 in 15° 


warehouses atthe places 


W ASHERS—-From 


amount is deducted from list price 


For wroug washers 


New York $1.00 Cleveland $3.50 


New York $5.00 Cleveland $5.50 


COPPER RIVETS AND BURS sell at the 
warehouse 
Rivets 
Nov. 30, 1917 


Cleveland. List plus 10% 
Chicago List price 
New York. 10% from list 


List price List 
List price 
10-2% % from 

list 


The following quotations are 


warehouse 


RIVETS 
orders from 
New York 
Steel and 30 % 
Tinned 30% 
*For less than keg lots the discount is 35% 


smaller 


> 


diameter by 2 in 


Button heads, 3, j, 1 in 

lows per 100 Ib 

New York 
Coneheads, 


New York 


$7.00 Cleveland $6.85 


Same sizes 


$7.10 Cleveland $6.95 


warehouses at 


discounts 


Cleveland 


One Year Ago Nov. 30 
plus 
List pric 
List price 


allowed 


Cleveland 
30% 


Cleveland 


5 
30 


in the folle 


0 0) 
40° 30 


lamed =the foll 


Chicago 


For cast-iron washers the base price per 100 Ib. is as follows 


Chicago 
following rate 


Burs 
1917 One 
10% 
” L 
10-2% 
iat 


ist pr 


for fair 


Chik 
10 


30% 10) 


Chicago 


Chicago 


purcha 


Chie 


Year 
List pric 


$5.60 
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ing MISCELLANEOUS 


SEAMLESS 


on ‘ 


DRAWN 


PLATES—W 


nm D 


One 
1917 Yea 


Ago 


»0.00 
18.00 


WIPING 
as follow 


CLOTHS 


SULPHUR 


Ago 


* 


o LINSEED Ol! 
from 


ized 


igo 
. 


WHITE AND RED LE 


er pounce 


Nov. 30 
Dry 


I 
123 DO 
l 
1 


} 


rUBING Ihe 
ot fo 


1 
( 


88 


6.04 


ind In Oil 


00 


80a 


TTL Ga 


TLL Ldn Tes 


per pound 


Chica 
00 to 14.00 
OO to 1 oo 


) 
) 


per 1000 is 


$45.00 


I 

and In Oil 
10.50 
10.75 
11.00 
12.50 
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MACHINE TOOLS 
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Hit term ‘“‘machine tools” as applied to our various lines 
mean ore than just machinery. It stands for the highest 
possible development of each type of machine. It is backed 
by a manufacturing and engineering service of broad experi- 
ence. Under the supervision of experts our various lines are 
being constantly improved, insuring all the most advanced ideas 
in design and construction. 
We are by far the largest 
manufacturers of machine 










tools in the world, and are ina 
particularly favorable position 
to furnish complete machine 
tool equipment for a general 
machine shop, railroad shop, 


shipyard or arsenal. 


Bement 
Slotters 


rom 6in. Stroke Up 


toAny Requirements 


Electric Travelling Cranes - Steam Hammers 


NILES-BEMENT-POND CO. 


GENERAL OFFICES, 111 BROADWAY,NEW YORK 




















OFFICES AND AGENCIES—Boston: 93-95 © r St Philadelphia: 405 N. 2ist St. Pittsburgh: Frick Bldg. Cleveland, O.: The Niles Tool Works ¢ 
730 Superior Ave. Hamilton, O.: The N I W orks ¢ Cincinnati: The N lool Works Co., 338 W. Fourth St. Detroit: Kerr Bldg. Chicago: 57 
W. Washington Bl St. Louis: 516 N. 7 St. Birmingham, Ala.: 2015 First A San Francisco: 16 to 18 Fremont St. London, Eng.: 25 Victoria St 
5. W. For Colorado, Utah, Wyoming and New Mexico: Hendrie & Bolthoff Manufacturing & Supply ¢ Denver. For Canada: The John Bertram & 
Sons ( Ltd., Dundas, Montreal ronto, Winnipeg and t 
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Mr. HENRY MARX 


TIS A PLEASURE to put on this page one 
who was so closely connected with that 
venerated man, Prof. John E. Sweet. 


Mr. Henry Marx was one of ‘Professor 
Sweet's boys’’—he was privileged to study three 
years under Professor Sweet, at Cornell, and 
then worked for him two years in the Straight 
Line Engine Company. 


Mr. Marx was born in Toledo, Ohio, on June 
22, 1858, attended the Public Schools of Toledo 
until 1872, and then studied four years at the 
‘‘Realgymnasium” at Karlsruhe, Germany. 


In 1876 he entered Cornell University, and 
was graduated as M.E. with the class of 1879 


\fter being graduated from Cornell he worked 
in various shops to get practical experience 
Among these were the Straight Line Engin 


Company, Gleason Tool Company, and the 
Bullock Manufacturing Company. 


In 1882 he became associated with Hill, 
Clarke & Company, as traveling salesman, and 
until 1889 was manager of their St. Louis branch 
In the meantime Mr. Marx became financially 
interested in the G. A. Gray Company, and in 
1889 moved to Cincinnati, in order to devote 
his efforts exclusively to that company as gen 
eral selling agent. In 1905 he became president 
of that company, in which office he continues. 


In addition to being President of the G. A 
Gray Company, Mr. Marx is a member of the 
\.S.M.E., Business Men’s Club, Cincinnati, 
Hvde Park Country Club, and Cincinnati 
Automobile Club 


He says that he has one hobby, and only one 
Gray Planers.”’ 
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This brief of the 
cut-and-carry type of press, together with illus- 


article gives a description 


trations of the machines and some of the work 
done. So great has been the strides forward in 
this line of machine 
that few manufacturers know just what can be 


design and construction 


done. 





EFORE going into detail regarding the cut-and- 

carry type of press it is best to explain the terms 

used, as they might be, in a way, misleading to 
those not thoroughly familiar with this line of work. 
By the cut-and-carry press we mean a press that cuts 
from the strip or coil of stock a blank or shell, and 
then arrangements carries it on through 
several more dies, each doing an operation, thus per- 
forming several operations with one stroke of the press. 
In another case, the piece may be blanked and cupped 
in one press, and these shells fed into the carry press 
and several more operations performed. 

There are so many variations of the automatic feeds, 
that to take up each would be an endless task, therefore, 
I shall only take up the more common, that are in 
themselves true types of the cut-and-carry, thus giving 
a general idea of all. They are simply a common punch 
press equipped with these special attachments, 
as the automatic gravity feed, tube feed, the automatic 
ratchet-dial feed, automatic friction-dial feed, automatic 
friction-dial and lateral feed, friction-dial and push feed 
with ejector, automatic double-roll ratchet feed, fric- 
tion-dial feed with automatic pick-off, combining several 
feeds on one press, automatic sheet carrier zigzag feed 
top and bottom press, and many others. The idea in 
To do several operations with 


by feed 


such 


all cases is the same: 











- THE - 
CUT4>° CARRY 
- TYPE - 
OF PRESS 


By G.R. Smith 











the one stroke of the press, the feed attachment carry- 
ing the work from one die to the other. The economy 
in some cases amounts to a great deal, as one ordinary 
operator can take care of three or four of these presses 
and in some cases even more than this. In floor space 
the saving is also great, as one press is doing the work 
of four or five common ones and an annealing oven, 
while the tool saving is no small item. Some of these 


presses turn out from 150 to 200 finished pieces per 
min., thus doing from 1200 to 1500 operations per 
minute. 

In the case of the double-action gang press, two 


rows of seven or eight dies in each row may be used, 
which blank, stamp and do the subsequent operations 
on a production of 500,000 pieces per day. 

It is understood that more operations 
performed on the article than the will 
without annealing, but on the other hand more opera 
tions can be done the article, drawing 
operations, than in the case of the one-die single-action 


no can be 


metal stand 


on especially 
press, as the article is carried from one die to the other 
so quick that the next operation is performed while 
the metal is still from the previous operation, 
thus an annealing between operations is not necessary 


warm 


It is a sort of self-annealing system. 

The working of the metal through several operations 
will finally reach a point when annealing must be done 
more operations can be performed, as in 


before any 


several draws and redraws, but in work of 


stampings, 


the case of 


two draws and several piercings, 


lettering, the article can in most cases be 
Fig. 1 shows 


one or 
forming or 


carried to completion without annealing. 


a true type of the cut-and-carry press, a double-ac- 
tion gang press with automatic chain feed, scrap 
separator and auxiliary skip feed. These presses are 
extensively used for the manufacture of the bottle 
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caps shown at A, Fig. 2, and pieces of brass, steel or 


tin such as B, small cartridge cases, primer caps, boxes, 


etc.; C shows a piece made of plain brass sheet stock. 
The common tin bottle cap is blanked, formed and 
completed in this press, generally from lithographed 
or decorated stock, but I have seen plain sheet stock 
run in this press and the Caps blanked, formed and 
the bottlers name or monogram stamped on the top 
in continuous operations from the sheet to the finished 
cap. The cork blank used in the inside top of these 
caps is blanked and placed in position in another press. 
The stock generally used for this class of work is a 
sheet 20x28 in. of single XI American tin plate or 


CI; XXX or better is seldom used on this class of work. 
These are trade symbols used to designate the thick- 
ness or number of the plate, thus single X 
is a black-iron sheet with one coating of tin, and XXX 
is three coatings. These symbols are read one X, three 
X. or five X, as the 


coats oft 


case mav be I and Cl represent 
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of time, 
and the press run as a single-action, single-stroke press 


arrangement can be removed in a minimum 


needed. This feed arrangement was designed to 
do such work as placing the cork blank in bottle caps, 
lining the inside of metal shells, boxes, etc., and crimp- 


when 


ing or curling over the edges to hold the linings in 
position. The shells are fed on to the dial in front 
of the press and the lining is cut from either rolled 


stock or strip, and the biank seated in position. The 
finished shell is picked from its recess on the dial feed 
and the dial thus left empty, ready to receive another 
These presses are largely used in the manufac- 
the round buttons 
time containing 


shell. 
celluloid-covered used at 
the 


While they are not 


ture of 


election pictures of candidates, 
used so 


fill 


advertising matter, etc. 
much in the manufacturing of metal 
a large need in lining and assembling work. 

The press, Fig. 4, has friction-dial feed, lateral feed, 
to take plain 


goods, 


they 


double- or single-roll feed, tube feed, etce., 














the temper, hardness and stretching ability of the stock, 


thus XI is a sheet of stock with good drawing ability 
and one coating of tin 

The sheet is placed on the automatic feed table in 
front of the press, and is automatically gripped and 
thus carried to the dies; the work and the scrap are 


The auxiliary skip 
feed is provided to take care of the possibility of cut- 

half ’ the finish of a sheet, 
allowing only full blanks to be cut. The feed attach- 
arrangement to handle sheets of 
that on the sheet 
will register accurately This feed 
be set so as to take care of just a number of 
blanks, thus if there blanks the 
the operator places the in position, trips the press 
and it blanks It can be set to take 
care of any number of blanks that can be cut 
The fitted 
dies in each row, dependent on the si: 


automatically discharged separately 


ting blank at start or 


ment is a precision 
printed matter 
the 


decorated stock so 
with dies. can 
certain 
are 15 across sheet, 
sheet 
15 times and stops 
from the 
rows of 
or eight e of the 
blank, thus 14 or 16 shells are made with the one stroke. 
5 is equipped with double- 


All this feed 


sheet. press is with two seven 


The press shown in Fig. 
roll ratchet feed, dial feed and pick-off. 





OF PRESS WORK 


roll 
redraw, the 
They also are extensively used in the manufac- 
ture of the The cartridge 
can be blanked and cupped, redrawn, hole pierced 
i the caliber, 
maker’s name, bottom with the 
aid of the which may 
be arranged as a hammer to strike a blow sufficient to 


from 


blank 


pierce 


shells, or to and 


and 


blanks, cupped cup 


stock, 


press. 


stamp before leaving 


smaller cartridge cases. 
case 
receive primer and 


etc., 


end to caps 
the 


hotton -knock-out, 


in the 
stamped on 


cam-actuated 


head the case and in the next blow die stamp the 
lettering. 
Fig. 5 shows the zigzag feed. In this arrangement 


but one or two blanks are cut at a time, either blanks, 
small shells of one draw, can covers, or armature punch- 
ings up to 4 in. in Standard sheet is 
ised and the feed is an automatic sheet carrier, which 
feeds the entire sheet into the press without any effort, 
whatever, on the part of the operator after the sheet 
is placed in position. The sheet is fed accurately, and 
decorated or lithographed sheets may be used; the scrap 
being cut off and separated from the punchings at each 
stroke and as soon as the last cut in the sheet is made, 
the plunger slide stops automatically and the sheet 


diameter. size 
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carrier returns to its initial position ready to receive 
the next sheet. One operator can take care of three 
or four presses and thus the daily wage of one man 
produces from 150,000 to 175,000 pieces per day without 
extra cost of shearing the sheet, rehandling, or 
scrap, as the sheets are used as they come from the case 


bailing 





ris oO VARTOUS ODETLS 
Fig Press wit utomati double ll fee t et. ) 
lateral feed lig Zigzag feed top-ar pre 6 
ejector Fig. 8—Automatic double-roll a! te fer 


or printing press, depending upon whether plain or 
decorated stock is the regular 
blank or armature punching, such work as shown at A 


used. Besides round 
and B in Fig. 2, is also done on the zigzag feed press. 
The shell shown at C is pierced on top in a dial feed 
press. 

Fig. 6 shows an automatic cut-and-carry gang press 
where accurate work and considerable power is required, 
producing from ribbon stock either in rolls or strips. 
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This press does eight operations, or may be worked 
for any smaller number of operations as required. It 
will turn out upwards of 200 finished pieces per min. 
requiring from 1200 to 1500 total Each 
of the dies are operated in independent subpresses, the 
top and bottom slides being operated by toggles driven 


operations. 


PRESSES 


UT-AND-CARRY 


pickot | Me vit ned ] no 


from one shaft which is controlled by a friction clutch, 


thus placing the press under constant control of the 


operator at all times. The top and bottom connections 


independently adjustable, allowing the changing 


are 
of the timing of the operations. 
finish its stroke first, and then 
This move- 


In this way the top 
or the bottom slide may 
dwell until the other finishes its operation. 
ment of the slides in relation to each other is dependent 
The stock in 


on the nature of the work being done. 
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rolls is placed on a reel at one side of the press, and 


the scrap is rolled up on the other. If stock in strips 


is being run each strip is fed separate and its scrap 
J pa i | 


ejected on the other side. 


The work shown at F’,, Fig. 2, is cut from strip brass, 
15 in. wide, and several operations—blanking, piercing 
and three formings—are done before the piece is ejected 
from the press. The piercing is done in the first dies, 
the blanking in the middle and the forming in the 
last dies. There are six operations on this piece and 
the production 200 per minute. 

A DIAL FEED PRESS 
In Fig. 7 is shown a press for handling work that 


has previously been blanked and cupped in a first oper- 


ation, and is to be redrawn, formed, stamped, etc., 
such as burner parts, covers and ferrules. The shell is 
fed on the dial feed at the right of the press which 
carries it against a gage where it is gripped and fed 
to the die, the same stroke lifts the shell from the 
die, ejects it from the press, and places another in 
position. Its production is from 75 to 100 shells per 


min. These presses may also be arranged to receive 


blanks of any shape in place of a drawn shell, or with 
the double-roll feed to blank and cup from the strip, 
and then carry to completion the piece to be made. 
The shell shown at H, Fig. 2, has been blanked and 
cupped in another press, and is then fed to this press 


for the finishing operation. After the forming is com- 
plete and the piercing is done the top is trimmed off 
on an automatic circular metal saw. The finished shell 
is shown at J. At G is another shell that has 
been redrawn and pierced on this press. It is blanked 
and cupped in a this press re- 
drawing and piercing the small end, which it also forms 


shown 


previous operation; 
in the redrawing, and pierces the hole in the side. 
Fig. 8 is an automatic double-roll feed for making 
metal tags from strip stock that have to be stamped, 
lettered or embossed, pierced and blanked to size and 
shape. While a cut-and-carry 
the word, it is not a new style, having been in use for 
soft metal 
used as a 
factor 


press in every sense of 


sometime. Its production is largely from 
stock, and while it be dismantled 
single-stroke utility press it is, 
in the cut-and-carry system. It 


tube 


ma\ and 
nevertheless, a 
also be arranged 
double-roll 
100 


may 


for dial feed, feed, side, single- or 


feeds, and has an approximate production of 80 to 
pieces per minute. 


feeds, 


One great factor in all of these automati 
aside from the saving in floor space, tools, operators 
and increased production, is the ever-present safet) 


factor. 
to the dies, 
Most of these presses are arrans 


The operator’s fingers never need to be close 


and there is little if anv cause for accident. 


ed with positive stop 


motion safety attachment for stopping the press at an) 
point of the downward stroke should anything hap 
pen, or if the stock is not fed to the desired posi 
tion. In all of these presses the attac hments may be 


removed and the presses operated as single-action, one- 


operation machines; while in the multiple-tool presses 


such as the 14-die gang press, any number of dies from 
1 to 14 The 


out arrangement are all positive, the machines being 


may be used. feeds, stripper and knock- 


full automatic and universal in every way. 
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Special V-Block for Grinding Work 


By E. D. BECKER 


To me, at least, the V-block shown is in some respects 
new. Recently in a munition-shop gageroom in Canada 


[ was called upon to grind certain gages upon all four 
sides as well as the end, at one setting of work: hence, 
elopment of this V-block. 

a sample of work required to be ground 
the and it 


the de\ 
Fig. 1 shows 


sides as well as end, also 


. 
upon all tout 











S.1 AND 2. V-BLOCK, WORK AND DETAILS 
hows the V-block assembled ready for the grinding 
operation The two 10-size 32-thread side-clamping 
screws can be seen. The ordinary clamping device 


shown the small V is of course removed when 
rolling the block while grinding the work. 

Fig. 2 shows an opening in the large V of the block 
for the yoke used. This is somewhat larger 
than the maximum-diameter yoke ring, so as to give 


The yoke is made of 


over 


opening 


a tightening movement of ! in. 


rough stock { in. wide and tapped for a }{-in. by 20- 
thread screw. The yoke clamping screw, as well as the 
side pieces, is shown in this view. The side pieces are 


made with a gib, as shown. Everything is accurately 
ground; and without going into details, it may be said 
that the aim is to have the V’s central with the sides 


of the block with or without side pieces. 


Spring Operated Punch Pilot 


By GEORGE F. KUHNE 


The blanking of some pieces of { x 14-in. cold-rolled 
sheet steel, into which a hole was also pierced, resuited 
in a split punch, due to an error of the operator in not 
The pilot used when this 

occurred was in- 


serted in the blank- 


properl) locating the stock 


nina 


ing punch as 

ANY shown in Fig. 1. 
AW , A \\\\ A, r) : 

* he yunch was 

\ \ ' then drilled as in 

. Nw FiG2 Fig. 2, which al- 


lowed the pilot to 
backward 
into the punch in 
further dam- 


move 


“His PI iTS 


the event of a miss. This eliminated any 
age to the tools, but it was necessary to reset the tools 
whenever the operator error. In Fig. 3 is 
shown how all these difficulties were overcome. When a 
miss is made, the pilot is pushed back, and on the return 
it back into position again. 


made an 


stroke the spring A forces 
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Market for Machine Tools in South 
America After the War 


By LUDWIG W. SCHMIDT 





Past experience shows that the demand for ma- 
chine tools in South America depends largely on 
the general prosperity there, and with the revival 
of business that certainly should follow this war. 
The demand for machine tools should be greatly 
increased, and under the conditions, in favor of 
American built machines. 





HE total value of machine tool equipment in all 
the machine shops of South America has been 
estimated to be about $15,000,000. Taking this 
figure as approximately correct, and allowing for a de- 
preciation of 5 per cent. a year, this would mean that 
every year South America has to buy machine tools to 


a value of $750,000 to keep up its equipment. This 
theoretical estimate for depreciation, while too low 
for Europe and approximately right for Chile and 


Argentina, is still too high as an average for all South 
America. Machine tools are supposed to have a long 
life in South American machine shops, and machine 
tools which would have gone to the scrap heap a long 
time ago in the United States are still in use. This 
does not make exactly for modernization in equipment. 
It has, however, the advantage that the country saves 
on renewal expenses, and can spend some money every 
year for additional machinery. This helps to increase 
the total equipment. The best estimate that 
made seems to show that approximately $600,000 
spent every year for the renewal of discarded machine 
tools, while about the same amount, or slightly more, 
is paid in every year for additional equipment. 

It is difficult to give an exact figure as to the yearly 
demand for machine tools to go to South America, as 
the different countries do not publish any special statis- 
tics as to imports. The only way to get at the approxi- 
mative values is to see how many machine tools have 
been shipped during each year by England, the United 


can be 


are 


States and Germany. The total obtained in this way 
is probably the nearest estimate of the yearly needs 
for machine tools by the various industries. Using 


this method the value of the machine tools imported 


by the three leading South American nations from 
1908 to 1913 is found to be as shown in the table: 
VALUE OF MACHINE TOOL IMPORTS ©} 
SOUTH AMERICAN COUNTRIES 
1908 1909 1910 191] 2 

To Argentina $297,000 $571,000 $455,000 $448,000 $410,000 $350,000 
lo Chik 73,000 89,000 115,000 142,000 156,000 000 
lo Brazil 176,000 235,000 417.000 733,000 757.000 ) 

All the remaining countries d t spend more than about $200,000 eac! 

In Argentina the high-water mark of orders was 


The real forward movement 
started in 1910, the 
Chile reached its 
continued to 


reached in the year 1909. 

in the orders Brazil 
highest point was reached in 1912. 
highest point in 1911, 
that time at a practically steady rate. The increase in 
orders for machine tools coming from Brazil during 
the vears 1910, 1911 and 1912 is practically responsible 


from and 


and order from 


the large increase in orders coming from South 
America during these years. It is not difficult to ascribe 
this forward movement to the then favorable position 
of the Brazilian rubber trade. It certainly ended very 
rapidly with the breaking of the rubber boom, followed 
by a very serious breakdown of the whole commercial 
machinery of Brazil. Unfortunately, this breakdown 
was not confined to Brazil alone. In a very short time 
it had spread over the whole South American continent, 
having, however, its main cause not in South America 
itself, but principally in the unsettled economic condi- 
tions in Europe, accompanying the Balkan and preced- 
ing the present war. 


for 


FLOW OF CAPITAL ESSENTIAL 


Since the beginning of the there has been a 
break in the regular flow of capital into South America, 
an essential for the industrial development of those mar- 
kets. Hence, the decline of orders for machine 
since the beginning of 1913. Regular financing of South 
American enterprises has a good deal to do with the 
prosperity of the machine tool business of this country. 
This close connection between the demand for machine 
tools and the general financial situation of the market 
is best explained by the fact that the railroads there are 
the best customers for machine tools. All the railroads 
have excellently equipped repair shops, where modern 
Also, of course, many 


war 


tools 


machine tools are in great need. 
other industrial enterprises have use for machine tools, 
and their prosperity depends, more or less, upon the ex- 
istence of money. The influence exerted by the 
railroads on the machine tool business of South America, 
however, appears also in another direction. 


eas) 


AMERICAN TOOLS GAIN IN FAVOR 
In former years nearly all the machine tools in use 


were of European origin. Now, the situation is chang- 


ing slowly in favor of American made machines. Of 
the $1,000,000 worth imported into South American 
markets in 1913 about 40 per cent. were of United 


States make as against 30 per cent. during the years 
191] 1912. During 1914 and 1915 only 
of European make were imported, which has improved 


is probably no coincidence 


and a few tools 
the American position. It 
that during the same period there has been an ascend 
ency in the employment of American capital in South 
American railroads, which leads to the presumption that 
American engineers have taken the control of the repair 
shops of these railroads, and have exerted their influence 
in favor of American made machine tools whenever new 
equipment has been ordered. 

Now, the war has wrought considerable changes in 
the South American market. As out 
exports from European sources have been small since 
the outbreak of the war. not 
anything, England has exported few machine tools if 
any, and the American exports have declined below their 


pointed already, 


Germany has exported 


former values. 
What will be the demand from South America after 
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the war, and how large a share of the demand will come 
to the United States? 

In estimating the size of future orders the following 


facts offer some food for thought: The high-water mark 
in the orders for metal-working machines was reached 
during the years 1911 and 1912. The best year for 
the American exports was the fiscal year 1912-1915. 
The vear 1912 was «me culmination point of a great 
industrial movement which started during the years 


autumn 
the 


tools. 


The industrial boom ended in the 
and the 1913 
industrial machines, 


1908 to 1909. 
of 1912, 


orders for 


year brought a decrease in 


including machine 
DEMAND FOLLOWS PROSPERITY 

therefore, 
South America 
F its natural 


having 
very 


machine tools, coin- 


when 


The 
cides with that period in history 
was able to make good profits on the sale of 
products. It that the while 
affected the financial situation of 
seriously, has also brought a consi 
the prices of those materials and 
America has for sale. It is, therefore, 


large demand for 


seems now war, 


South America 
derable 
products 
most likely 


increase in 
South 
that 


the general forward movement in South American ex- 
ports, which set in anew in 1908 and was cut short by 
the financial shortage in Europe and finally the war, 


will be resumed very soon, in fact, every indication points 
increase of the movement when the war is 
ended. if the general rule that the demand for ma- 
chine tools follows the general prosperity of the market 
holds true, this would mean that the end of the war will 
see at least a normal trade. Excepting American supplies 
the manufacturers have not had an opportunity to buy 
machine tools during the last two years, and on the 
base of a very low average they are now about $2,400,- 
behind their normal orders. All reports coming 
from South America speak of an increase in the activity 
of the home industries. Many of those industries have 
suffered before under foreign competition. The lack of 
foreign supplies has driven customers in their direction, 
and they have shown their ability for filling orders. 
Industry will play a bigger part in the economic life 
of South America after the war than before, which 
due course must bring larger orders for machines. 
Under these circumstances a material increase in 
orders for machine tools can be expected in the early 
future. The liking for American made machine tools 
during the years immediately before the war will con- 
tinue. It is, therefore, probably that a considerable part 
of the South American machine tool business will be 
handled by this country. How large this part will be, 
however, will depend greatly upon the enterprise of the 
American manufacturer himself, and also upon the 
willingness of our banks to step into the place of Europe 
as a money lender. In this trade will certainly 
follow the money expended in the development of South 
American industrial 


toward an 
So, 


O00 


case 


resources 


in Industry 


The Maimed Man 


By C. L. EDHOLM 
Science is restoring in part the wrecks caused by 
warfare and industrial accidents. The man who had 
lost a hand was formerly regarded as hopelessly hand 


both 


a mechanical 


manual labor, while the loss of 


active life if he was 


capped in skilled 
hands put a man out of 
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worker. Today it is possible for a man to survive such 
an injury and take his former place in a shop, so 
marvelous is the perfection of the mechanical limb. The 
illustration of a Kansas City machine shop shows Louis 
at his daily task, operating a machine with 
This man was an expert 


Rondeau 


two artificial hands and arms. 





OPERATING TURRET LATHE WITH TWO 
ARTIFICIAL HANDS 
mechanic, drawing good pay, and after losing both 


arms he was able to take the same position with equal 
pay after being equipped with the wonderfully ingeni- 
ous artificial arms and hands as shown in the accom- 
panying illustration. 


Big Saving in Freight Cars Made by 
Increase in Loads 


Fairfax Harrison, chairman of the railroads’ war 
board, authorizes the following: On 77 of the principal 
railroads of the United States a saving of 114,109 cars 
was effected in one month this year, solely by increasing 
the average loading of “less-than-carload” freight. The 
reports on which these figures are based—the latest that 
compiled—cover the months of July this 
1916. They show that the average load- 


have been 


year and July, 


ing for that class of freight during July this year was 
13,927 lb. as compared with an average of 11,619 lb. 
during the same month last year. 

The 77 railroads from which reports have been re- 


ceived were able to move the total volume of less-than- 
carload freight last July in 579,180 cars. Had the aver- 
age loading per car been at the same rate as during 
July, 1916, they would have been compelled to use 693,- 
289 cars. 

In addition to increasing transportation efficiency 
through intensive loading, the railroads are also waging 
a vigorous campaign to reduce the number of cars and 
locomotives under repair. 

The July reports show that the average number of 
freight locomotives in shop or awaiting repairs was 
122 4460 in the same month last year, a de- 
crease of cent. Freight cars under repairs in 
July numbered 135,831, which 8647 than in 
July, 1916, a decrease of 6 per 


against 
per 
was less 


cent. 
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A Fair Royalty Contract tor Employees 


By ROBERT G. 


Motor Traffic 





The writer of this article tells of a possible way 
wide-awake, may in- 
machines or 


in which a man, who is 
crease his income by improving 
methods with which he is familiar, and which 
his employer will welcome if properly presented. 





FRIEND of mine, frightened by the increasing 

cost of living, came to me not long ago and asked 

me how he could increase his income or whether 
he should look for another job. I knew he liked his 
work, so I told him that in my opinion many men 
make the mistake of their lives by quitting a good 
job, just because someone wanted them bad enough for 
a short time, to offer fifty cents, or possibly even a dol- 
lar a day more than they got. Nowadays, more than 
ever before in my experience, men should study the pos- 
sibilities of the company they are with. Forget entirely 
the fact that at present you are the chief pilot of a Jones 
& Lamson, or a Cincinnati milling machine, or a big elec- 
tric welding machine. Look away out and up. Take a lot 
of time and see what your company is going to do in the 
future. I told him that, with one or two important ex- 
ceptions, I had been an absolute failure as a prophet, 
but that one thing I felt sure of was that when this war 
is over, the world will be stripped clean of everything 
that goes to make life worth living. America will not 
only have to sell to other countries more than she ever 
has before, but she will have to provide for years the 
very machines to make their products. I suggested that 
he take some unit of production that he knew something 
about and study it thoroughly, to see if there was not 
some way in which he could lessen the cost of production. 
What would it mean to him, if he could tell Ford or 
Willys or Dodge how they could make their motors for 
a dollar less, or Goodyear or United States Rubber how 
they could pare twenty-five cents off the cost of a tire. 
Any one of them would give him anything within rea- 
son, that he might ask. 

I told him I thought the old idea that the employer 
had rights to an employee’s invention had some legal 
standing but was very dead and any one of the really 
big fellows was glad to see an employee living in a 
fine house and getting rich off the employer’s prod- 
uct, if in so doing the employee had worked for the 
interest of all concerned. In other words, the employ- 
er would rather allow the employee to patent whatever 


Engineer, 


PILKINGTON 

Chicago 

he had that was worth it, and pay him a fair royalty, 
than to have him keep it “under his hat,” and sneak 
away to try it on someone else. Give the company you 
work for the first chance at whatever you have that is 
good. Make a clear free-hand sketch of it and have 
two of your shopmates sign a statement, that should be 
written on the sketch, that you have explained it to 
them and that they understand how it works. Be sure 
that you sign it as its originator, and be doubly sure 
that you all three date your signature. It is better to 
do all the signing and dating on the same day, as it will 
be easier remembered, but this is not necessary. 


LET AN IDEA SEASON 


After you have made your sketch, you feel absolutely 
sure that it will work and revolutionize all known meth- 
ods—but it wont, not once in a thousand times. Put the 
sketch away for a little and let it “season.” A sur- 
prising number of them spoil entirely during this season- 
ing process. After you get what you think is a new 
idea, you study the state of the art harder than ever 
and learn a lot of things that you had no idea existed. 
Do not degenerate into that supreme pest of mankind, 
the professional inventor with the dirty collar. You 
do not need to be that kind. Any bright young man 
is just as apt to spring a million dollar idea as is his 
boss. 

Assume that you are working for Henry, in his big 
shop in Detroit, and that your machine does the most 
expensive single detail of the whole manufacturing 
routine. If I know Henry, and I think I do, he will 
never turn down without reward an idea that will cheap- 
en his product, if by so doing he can maintain the qual- 
itv. John and Horace feel the same way about it, too. 

Study the expensive job until you can beat it, and 
beat it as thoroughly as you can. When you feel sure 
you have it, keep your mouth shut until you and your 
witnesses have had your session. Again, I say keep 
your mouth shut. I have seen a sparrow rob a robin, 
because the robin’s head was way up in the air. Then 
after you have thoroughly seasoned your idea, take the 
sketch in hand and show it to Henry. Probably he won't 
look at it, but he may. More likely he will pass you on 
to some lower light—and right here listen carefully. 
Do not allow yourself to be passed too far down. Henry 
is square, and if he had time to settle the matter at one 
sitting you would be the gainer. But when you begin 
to pass down the line you get in among the relatives of 
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the foremen who are just as anxious as you are to get 
ahead. the and the robin, and 
peck away at the biggest fellow that will stand for it. 
The first thing the big man will ask you, very pointed- 
lv, is if you do not think the idea belongs to Henry 
Show him your witnessed sketch again. He has to ask 
you. That is what he is paid for. He does not expect you, 
at the final showdown, to allow yourself to be robbed. 
He is a good bluffer. Has to be. Try and go him one 
He will like you better for it. The big 
enjoys having something of 
Then, after the usual lot of 
tacks 


Remember sparrow 


or two better. 
ger the man, the more he 
this kind put over on him. 
good-natured bluff, he will 
and ask you what you think you ought to have. 

I went to one of my attorneys, a well known and high 
ly successful corporation lawyer, who is, withal, a Chris 
write 


come down to brass 


tian gentleman, and asked him to me what he 


thought was a perfectly square and moderate royalty 
contract, one that neither side could find fault with and 
it has stood some knocks. The contract is given at the 

It is fair to both The 
altered if desired, without 
that if | I would 
salary, and put every 
cent of the royalties into stock of the company. If your 
you royalties but not to sell 


sides. 
but 
were he, 


end of this article. 
alty 
thought. I 


roy- 
may be not 
told 


plan to get along some way on n 


rate 


my friend 


company is willing to pay 
you stock, as most but not all of them are glad to do, 
some other company mas be just as good for your pur 
The officers of a 


acts as though he 


like an employee that 
but 
really expected after a interval, to be an officer 
of the the 
skilled men in all departments of the motor car business, 


pose. company 


wanted to be modest about it, 


decent 
company himself Owing to demand for 
with which the writer is best acquainted, some of those 
started into it with 


But you; 


who are now the most prominent 


only their mouth and a thick skin as assets. 
stockholder in return 
continue to wear the 


if your company accepts you as a 
for your investment of royalties, 
It really fits as it is 


Unless your idea comprises an important sales unit in 


same size hat 


itself, the company will probably refuse to put your name 
on it, or to put you in charge of it entirely, but you have a 
right to ask some important connection with either its 
production or sale. By means of this connection, if it 
has any pronounced faults, you find them out at least 
as soon as any one else, and are ready to correct them 
by the time the demand for improvement becomes really 


serious 
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i) hat he will at once « e application to be made n the 
name f ti party of til t part for the issuance v the 
government of the beforementioned countries of such patents as 
Shall be found necessary to protect the said headlight, and shal! 
himse i ill at ey d patent office fee necessary 
to procure ich patents such patent or patents, when issued, to 
be the ind exclusive property of the party of the rst part 

ibject « to the rights exp siy given by this contract to the 
part of the econd part 

» That he vill not make inv change it constructior or 

1 f the said headlight, except on the written consent 
of the irty of the first part, covering each such change 
(c) That |! will pay to the party of the first part a royalty 
f seven and one-half per centum (7 ) of all sum eceived 
payment vy him for all headlights manufactured by him under 
thi lice ‘ t being agreed that the attorney’s fees and patent 
ffice fees connected with the obtaining of the patents above pro- 
vided for ha be paid out of the first royalties earned, and it 
being further provided that n case the val dity of the patent*® o1 
pat 1ed hereunder is attacked in court, and the party of 
the f 1 does not protect the ame the party of the second 
part ha have the right to protect said patents, and to charg 
the cost of protecting the same against the rovalties herein pro 
vided f ind it being agreed tl aid protection to be 
btained in court in the most economical manner 
(d) That he will at all times eep an accurate account 
ill sale of products manufactured under this agreement, and 
will render a full statement of the ame in writing to the part) 
f the rst " every onth, bes ng on the first day of the 
ext after the iid product ire first offered for sale suc} 
to show the total of ich products made under this 
ip to a date three day before the end of the month, and 
the 1 altie called for by such statement to be paid within ten 
(10) day ifter the date of the statement : 
(e) That he ! mark all such products manufactured by 
m under t license vith ar t ription stamped thereon as 
- 
The Doe Head } 
Patent Ap d For 
vit Licer et 
(ft) hat he will allow the party of the first part 
i part : he beforementioned royalties as the part 
! pa mii ect In ti (preferred) ym ym) to 
the cor any sucl nvestment to be made in such manner and 
it nt a ti party of the econd part ma ect 
Third rt part of the firs part shall be employed | 
party of the econd part to be full and sole charge f 
matter pertaining to the manufacture and sale of the said head 
light ubject only to the order of the officer the n any 
highest execut 1uthority, and iid party of the first part 
sha x ill of } time and attentior during business hour 
t furthering th rests of tl rt t cond part 
If i i ner if r | re I ince ot this 
green t pa f he ha LiKe in further 
impre t in said headlight et ‘ ‘ of ( 
improver then in eve ¢ ! 1 « municate ict 
mpr ent to the d p ¢ nd al ind i 
give | full informat reg ad Lime and e part ) 
tl é d part i be ent ed Ist he ame withou i ng 
ar i nal re ‘ ‘ cco t thereof Said i f he 
fir I l be « data me | gz bu ess | to 
\ I ect tl t ind shop of t part of the mynd 
pa spect t \ being done unde tl agree t ind 
to the orig I ind re d hich the state 
n to the tot ( ! llig) manuf d t ba d 
| It i f igreed by and bet ‘ part 
rT it f the ma if i | e of tl ) d \ ed 
I t gree nt d t | rof t ! I 
ec l n it the ad of t} i \ if } 
dats igT t tert and car t igre t I 
the < p party f tl first part i rt to tha 
eft o that the I i : iid to he party of } 
part, i luding tl e applied to tl st f he re ul 1 
of the itent or 7 nt and the ‘ def Ss f the i 
aga ttacl < ha f i ifte t l i 
follow gz ti da th iz I imou 
da t pa of ti f t part 
have t ght to t I nate i 1 cance ti agreement and fa 
rigt f l part the ec d part ur ! vy tl eY 
1 writ t t that ffect pon the party f the econd t 
ich notik ake ef ti ys afte tl da th d 
tl eof Aft tl ca ermination of thi igreem 
by 1 I either of the partie hereto, the patent or patent 
ibove ed ind the ght nanufacture and sell manufa 
tured good inder them sl l be the ole and exclusive propert 
of the party of the first part bject only to the right remaining 

‘ ty of the second part to s« any products already 
nanufa ed by hin tl agreement, and upon which he 
hall | paid to the of the first part the royalties here- 

¢ rovided for ; 
I IS FURTHER AGREED \ ind between the parties 
t it the party I nd ] Shall pay to the party 
of the first part, a ilary for 1} ervice n charge of the 
‘ ent ed, tl t t e for a period 
) rom the a 19 
] } } t: t fir ind sixteent v 
ther I t year under tl gree t 
i $ ind r S¢ d 
vear $ 
IN WITNESS WHEREOF ! ret i 
hand d sea the day d ve bov writter 
> i 
t i 
(Se ) 
Party d 


It would seem that in paragraph (c) of the royalty 
agreement the obligation of the party of the first part 
should be to rather 
“than if the validity of the patent be attacked,” etc. 
Non-validity might be set up as a defense, as also non- 
infringement proceedings 


bring an action for infringement 
/ 


infringement, but only after 


had been instituted.—-Editor. | 
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Foundations for Planers 


By TERRELL CROFTt 





An adequate foundation is necessary if a planer 
is to produce good work. The installation of con- 
crete foundations has become standard practice. 
The requirements for accurate planer work are 
given, and modern planer foundations and the 
method of installing planer beds on them are de- 
scribed. 





T IS essential for accurate work that an adequate 

foundation be provided under every planer. This 

statement, in general, holds not only for planers, but 
for nearly all other machine tools, particularly the larger 
ones. Often a tool is held responsible for inaccurate 
production when actually the tool itself is capable of 
doing the work, but the foundation on which it rests or 
the method adopted in setting it up is the cause of the 
difficulty. Although it does not appear to be well recog- 
nized, it is a well-established fact that foundations sup- 
porting a planer and the accuracy of leveling and align- 
ment of its bed are as important elements in the pro- 
duction of good work as are the workmanship and con- 
struction of the tool itself. Planer tables are in reality 
quite sensitive and may with relative ease be warped 
so that the close machining, of metal held on them, is 
impossible. It follows that the practice of using a 
planer table as a plane surface upon which to hammer 
things in order to straighten them, is reprehensible. 
When castings are to be placed on a planer table, they 
should never be permitted to fall on it, but should al- 
ways ‘be let down easily. 

If a planer bed is not given adequate support, it may 
warp out of shape, due to its own weight. Thereby, 
the alignment of the wavs will be affected and the 
accuracy of the product will be decreased accordingly. 
The concrete foundations, the installation of which 
is now standard practice, will, if properly designed and 
installed, eliminate the possibility of difficulties of this 
character. It is the purpose of this article to describe 
modern planer foundations and the method of install- 
ing planer beds on them. 

The requirements for accurate planer work, in so far 
as the foundations are concerned, are these: (1) A 
planer bed should bear uniformly on the foundation 
and should be adequately supported by it; (2) the bed 
must be true and be set level on the foundation and 
must have its center line located at right angles to the 
lineshaft that will drive the planer. 

Planer tables are now given the final planing before 
the machine leaves the factory. It was the general prac- 
tice several years ago to make no endeavor to plane 
the face of the table accurately, until after the tool 
had been erected finally in the position in which it was 


*Copyright, 1917, by Terrell Croft 


+The author desires to acknowledge the assistance rendered by 


Arthur Pierce, foreman of the Fulton Iron Works, of St. Louis, 
Mo., in the preparation of this article Mr Pierce has just 
returned from a trip through the machine-tool building plants in 
the East, whereby he became acquainted with the very latest 


He kindly offered 


developments in planer-foundation construction 
critically the rough 


a number of valuable suggestions and read 
draft of the manuscript 


to operate. Then the final cut was taken. Experience 
has shown that with the modern accurate manufactur- 
ing methods it is much more satisfactory and economi- 
cal to arrange to have the tool plane its own table be- 
fore it leaves the factory. It is generally quite un- 
necessary to have a modern tool plane its own table 
after it is set up in position, if the methods of level- 
ing the bed (which are described below) with leveling 
blocks or wedges are followed. In fact, if it appears 
necessary to have a planer plane its own table, it may 
be taken as an evidence of inaccurate installation. 

In installing the planer bed on its foundation the 
longitudinal center line must lie exactly at right angles 
to the lineshaft. This is the first consideration. If 
it is not satisfied, driving-belt difficulties will be en- 
countered. For the next step, the bed should be leveled 
both longitudinally and transversely. 

It is often remove the feet 
planer (assuming that the planer was provided with 
feet, as some small ones are) before installing it on 
its foundation. This is particularly true if chip, or 


desirable to from a 


Pie PrP 
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shaving pockets are provided. The wedges or leveling 
blocks used for leveling the bed should be located at 
the points from which the feet were removed. Fig. 1 
shows a small planer, from which the feet were re- 
moved, which has been mounted on a foundation. Usu- 
ally, where the feet are taken off, it is necessary to 
extend the foundation above the floor line for a distance 
equal to about the height of the feet, so that the planer 
table will sufficient the floor line 
to insure convenience in working. 

A planer bed should 
foundation. In the words of George Langen, 
manager of the Planer “The 
tion to bolting down a planer is that it forces the bed to 
settle with the foundation, no matter in what direction 
it may distort, the foundations are 
continuously changing.” If a planer has enough metal 
in it satisfactorily to perform its functions, it will not 
shift at reversal, nor can any stress that its belts will 
If anchor bolts 


lie a distance above 
down to its 
works 


never be bolted 


Cincinnati Co., objec- 


and even best of 


impose upon it raise it from the floor. 


are provided, an ignorant mechanic may endeavor to 
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draw the planer bed into alignment by turning the nuts 
on these bolts. Obviously, the only effect of such a 
procedure is to warp the bed, which will render matters 
worse, rather than better. Nor should a small planer, 
for which it may be deemed inadvisable to provide a 
foundation, be bolted to wooden floor. If it so 
bolted, a heavy weight placed on the floor near the 


a 1S 


tool may distort the floor boards and they will, by 
virtue of the bolt connection, bring down a portion 
of the planer bed with them. Distortion of the bed 
and excessive internal strains in the metal will re- 


sult. It follows that if a planer bed is bolted to its 
foundation, and this applies particularly to the very 
long beds (possibly 80 ft. long) which are now in use, 
a settling of one corner or portion of the foundation 
will result in a corresponding distortion of the bed of 
the tool. At one time it was the practice to place pins, 
possibly 


in. in diameter and extending above the sur 
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later) have been inserted under the bed at the proper 
locations. The leveling is effected by adjusting these 
wedges or blocks. It is not essential for accurate work 
that the surfaces on the top of the bed be accuratel\ 
parallel with the ways. If the top surfaces are not 
parallel with the ways, the transverse leveling may be 
effected by placing two cylinders, each of exactly the 
same diameter, in each of the V-grooves and laying 
the level across them. 

To level such a bed longitudinally, the level may be 
placed, at different locations along the length of the 
bed, in the V-grooves. However, it is the practice of 
some of the planer builders to machine the surfaces 
on the top of the bed accurately parallel with the 
ways. If this procedure has been followed, the trans- 
verse leveling can be done by laying the level across 
these surfaces and the longitudinal leveling by placing 


the level along at different locations on the surfaces. 
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prevent it being shifted during reversal or by belt pull. in leveling it longitudinally, to place the level at a 


Such provision is now seldom if ever made, because 
it is unnecessary. 

Most planer manufacturers furnish foundation plans 
for the machines that they build. These plans, as a 
rule, indicate only the general proportions of a suitable 
foundation and the locations of the planer feet or level- 
ing blocks. Ordinarily, they do not indicate the de- 
tailed construction that should followed. Some of 
the foundation plans that have been furnished by manu- 
facturers for planers appear to be unnecessarily com- 
plicated. 

In leveling the planer bed, the procedure to be fol- 
lowed will depend on whether or not the surfaces on 
the top of the bed are machined parallel to the ways, 
inasmuch as the table does not bear on any surfaces 
except those in the grooves. In any case, no attempt 
should be made to level the bed until either leveling 
leveling blocks (which will be described 


be 


wedges or 


number of different locations along its length on the 
top surface of the bed. Any adjustments that are 
necessary may be made by manipulating the wedges or 
the leveling blocks, if such are used. Accurate longi- 
tudinal leveling is not so essential for a small planer, 
particularly one that rests on only two legs, one at 
either end, because, even if the bed is not exactly 
level longitudinally, the accuracy of the work will not be 
affected appreciably, provided the bed is level trans- 
versely. 

The bed of a medium- or large-sized planer is usually 
first left a trifle high at a location under the point 
where the tool will cut. The reason for this is tha. 
the pressure of the tool and the mass of the housings 
tend to make the bed low at this location. After the 
housings have been bolted on, the final adjustments 
may be made. 

The spacing of the leveling wedges or leveling blocks 
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under a planer bed is determined by the size of the 
planer. Figs. 2 and 3 indicate the recommendations 
as to leveling-block spacings made by the Cincinnati 
Planer Co. for two of its planers. In general, the 
blocks or wedges should be located approximately 4 
ft. apart along each side of the bed. 

In setting wedges or leveling blocks they should be 
placed at the points where the wedges were set by the 
machine-tool manufacturer when the planer bed was 
finally lined up and scraped in the factory. Some 
manufacturers make a practice of marking each bed 
with an X at each point where a leveling block or 
wedge was located when the bed was scraped in the 
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planer bed. Then into this space the grout is poured 
so that it rises within the bed and supports the planer 
along its entire edge. A dam, arranged by assembling 
boards and sticks around the outside of the planer 
bed, is provided to confine the grout. After the grout 
has partly set, the surplus extending outside the lower 
edge of the bed can be cut away with a trowel. While 
this method of using wedges and grouting may be satis 
for the conditions specified above, it is not 
recommended for important work, it is, all 
things considered, uneconomical. 

A grout in which leveling wedges or blocks may be 
set consists of one part sharp sand and one part ce- 


factory 
because 
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planer it will, as suggested above, indicate the proper 
locations for the leveling blocks. If the leveling blocks 
are not placed at the points where blocks were located 
when the bed was scraped in the factory, it is obvious 
that, due to deflection, the ways will not be exactly 
level. 

Wedges grouted in a foundation top are found satis- 
factory for leveling small- and medium-sized plan- 
ers for ordinary commercial manufacturing. On the 
other hand, for accurate machine-tool work it appears 
that leveling blocks are always desirable under the 
planer bed. Figs. 1 and 4 illustrate the method of 
grouting metal wedges under a bed. While iron wedges 
are preferable, wooden ones—pieces of shingles—may 
be used in an emergency. Wedges are first placed at 
the proper locations on the foundation, and then the 
bed is mounted on them and leveled by adjusting the 
wedges. There should be a space of 2 to 1 in. 
tween the top of the foundation and the bottom of the 


be- 


then made to the consistency of thick cream by adding 
water. 

Proportions for iron wedges may be those specified 
in Fig. 5, which have proved satisfactory in prac- 
tice. The pitch of such a wedge should not be too 
great—that is, the wedge should not be too “steep”’— 
because if it is, the jar and vibration around an ordi- 
nary machine shop will often cause the wedges to slip 


on one another after the bed has been leveled. This 
shaking down may occur before the bed has been 
grouted, in which case difficulties due to inaccurate 


work will ultimately result. 

Leveling blocks for leveling planer beds are of the 
general construction suggested in Fig. 6, which shows 
the block manufactured and recommended by the Cin- 
cinnati Planer Co. The bottom face of the lower 
plate L has a relatively great area, so that it will 
provide an ample bearing surface and rest solidly on 


the grout on the top of the foundation. The upper 
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plate or wedge W provides an ample bearing under 
the planer leg or bed. The capscrew A permits rapid 
and fine adjustment. Fig. 7 indicates the method of its 
application. It will be noticed that where these blocks 
are used the planer bed does not touch the founda- 
tion, but rests entirely on the leveling-block wedges. 
There are two decided advantages which the leveling 
blocks have over the primitive method of leveling with 
(1) When the blocks are used, the planer 
bed may be easily releveled at any time, if such pro- 
cedure becomes necessary, due to the settling of part 


wedges: 


of the foundation or to any other cause, and (2) a 
planer bed may be leveled much more rapidly and 
accurately where the leveling blocks are used. As 


indicated in Figs. 2, 3 and 7, leveling blocks are, where 


the bed has no feet, located under it at suitable points. 
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Where the bed has feet, 
ranged under each foot. 


as in Fig. 8, one block is ar- 
It is evident that by operat- 


ing the adiusting screw A, Figs. 6 and 7, very fine 
gradations of level can be obtained. 
In setting leveling blocks, Fig. 7, the block is ar- 


ranged in a grout bedding in a recess, Figs. 2 and 3, 


provided for it in the top of the foundation. Blocks 
are set in the grout so that the top faces of all the 
wedges are approximately in the same plane. Then, 


after the planer bed has been set on the wedges, the 
final adjustments are made by turning the screws in 
the leveling blocks until the planer bed is level in all 
directions. Graphite is used for lubricating the faces 
of the wedge and bottom plate, which slide in contact. 

Leveling blocks 


accurate product is to be 


are almost essential where a very 

that is, for 
the building of machine tools and similar work where 
the accuracy must be within 0.001 in. per foot of length. 
Foundations may settle individually, as outlined above, 


so that leveling blocks are essential to maintain the 


manufactured 








7 THE USE OF 
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planer beds permanently in accurate adjustment. Level- 
ing blocks are almost imperative for very long planer 
beds, some of which extend for 80 ft., because a 
foundation of this length, if constructed with a reason- 
able regard for cost, can hardly be built so that it will 
not deflect or settle to extent. 

The economy of an adequate planer foundation pro- 
vided with leveling blocks is unquestioned where accu- 
rate output is imperative. It is of course somewhat 
cheaper in first cost to install a foundation of small 
volume and to use iron instead of leveling 
blocks; but if the lost time that will be involved, due 
to inability to work close to dimensions is considered, 
the investment for suitable foundation equipment will 
be found more than justified. The results of a test 
made on a planer by the Norton Grinding Co., of Wor- 


some 


wedges 
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FIG.5 





Weaade 
APPLICATION OF PLANER LEVELING BLOCK 
FIG.7 
Vi ES | I bk uUING 
cester, Mass., after the tool had been used for a year, 
give an indication of the effectiveness of adequate 


foundations. 
machine. 
bed with a 


The planer was an 18x 36-in. by 18-ft. 
It was tested with its table in place on the 
15-ft. straight-edge. Under this straight- 
edge, tissue paper could be held at any three points 
on the table, indicating that the table had maintained 
its level both longitudinally and transversely. 

Concrete is the standard material for planer foun- 
dations, because usually, all things considered, it is the 
Masonry—that 
now. 


is, brick and stone 
Another advantage of 
concrete is that it can be reinforced with steel. Masonry 
cannot be so reinforced effectively. 

Simplicity of design is desirable for the foundations, 
because a simple foundation can in most cases be made 


most economical. 


is seldom, if ever, used 


to sustain its load just as well as will a complicated one. 


Straight sides should always be used in preference to 
inclined ones, so that the cost of forms may be made a 
minimum. forms are expensive 


Bevels and miters in 
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not 
often 


and in many cases wholly unnecessary. It does 


appear to be generally recognized that it is 
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son why the foundations have been constructed in this 
manner is so that the foundation will at no point extend 
































cheaper to use a little more concrete in a foundation beyond the outline of the planer bed except at the 
than to construct a complicated form. Regular out- location where the leveling blocks are to be placed. 
lines, without offsets or recesses, should therefore be The appearance of the resulting foundation is very 
used wherever possible. Figs. 1, 2 and 8 show ex-_ satisfactory. But it hardly seems that it would earn 
amples of simple, sensible planer foundations. greater dividends than one built in accordance with 
A foundation for a small planer is shown in Fig. 1. the simpler scheme shown in Fig. 2. 
This foundation is simply a rectangular prism of con A straight-sided foundation for a long planer is 
crete reinforced with steel. Wedges instead of leveling delineated in Fig. 2. In this design, simplicity is the 
blocks are shown on the top to support the planer bed, keynote. The cost of the forms and of the foundation 
although leveling blocks are usually preferable. Where tself will be a minimum, and at the same time the 
the earth is self-sustaining, a foundation like that of structure has an attractive and business-like appearance. 
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any forms by merely filling with concrete a rectangula? 
in the earth. Where the earth not self 


is 


excavation 
is ordinaril 


sustaining and forms are necessary, it 
desirable to provide a footing, Fig. 3, upon which the 
forms can be erected, under every foundation. 

A foundation for a planer with legs is detailed in 
Fig. 8. In constructing this the hole was excavated 
and the bottom filled with a slab of concrete which 
provides the footing and which distributes the weight 
over a wide area so that settling will be a minimum. 
Then on this footing the forms were erected for the 
piers, which extended almost to the floor level. On the 


top of each pier, the leveling blocks were set in grout, 
as indicated in the diagram. 
A foundation for a medium-length planer 

asters for the leveling blocks is diagrammed in Fig. 3. 
Foundations of this type have been constructed in cer- 
tain shops. The provision of the pilasters, however, 
requires expensive formwork, the excess cost of which 
Apparently the rea- 


with pil- 


does not appear to be justified. 


have been avoided in so far as possible 
Steel often 


suggested in Fig. 9. 


effectively, as 
always be ten- 
such as those that 
defiect 


This is particularly 


reinforcing maj be used 


There n a\ some 


dency for long, narrow foundations, 


for long planer beds, to in about 


that a beam deflects. 


are necessary 


the same wa\ 


true if the soil at the middle or the ends of the foun- 
dation vields. Just as a concrete beam may be rein- 
forced with steel rods, so can one of these foundations 
be reinforced, as indicated in the diagram. With a 
heam. however, the load is always imposed from the 
top, while the ends of the beam are supported. Hence, 
the top of a beam is always in compression while the 
bottom is in tension But with a planer foundation 
either the top or the bottom may be in tension. If 
the earth under the center of the foundation settles, the 
bottom of the beam will be in tension; whereas if the 
earth at the ends of the foundation settles, the toy 
will be in tension. For these reasons it is well t 
locate reinforcing steel rods both near the top and 
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near the bottom of the foundation For reinforcing 
steel, pieces of light rails, pipe or rods—scrap mate- 


rial is entirely satisfactory—can be utilized. 


The height of the planer table above the floor is a 


thing which must be determined on the basis of the 
work that the planer is to do and the size of the 
plane: The table of a large planer should not be 
so far from the floor as that of a small one, because 
the machinist has little difficulty in seeing the top of 


any piece of work on a small planer; but on a large 


planer, where the castings being machined may be a 
number of feet high, it is the 
foundation so that the planer table will not be too far 
the floor. By following this procedure, the use 
of a step-ladder by the that 
the top of his work may in 


desirable to arrange 


from 
he may see 
avoided. No 


machinist so 


many cases be 


— aie | 
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rules that apply generally can be given. It is, however, 
usually considered good practice to locate the planer 


tah] 


ables about the distances from the floor shown in 
rig. 8 

The proper depth for planer foundations is always a 
thing which must be determined by local conditions. As 
a general rule, however, it is not necessary or desirable 
to make any planer foundation deeper than about 5 ft., 
if good solid “bottom” is found at this depth. On the 
other hand, any foundation should, unless its footing is 
extended over a relatively large area, extend down to 
The 
need not, in good soil, 
In filled ground, trouble is liable to be encountered un- 


“good bottom.” foundation for a smaller planer 


be deeper than a couple of feet. 


less the foregoing precautions are rigidly observed. 


The area of base necessary for a planer foundation 


depends upon the character of the soil. In good solid 


earth it appears that it is seldom, if ever, necessary to 


have the area of base of the foundation greater than 
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the area of the base of the planer bed. However, spread 
footings are often used merely because of the conven- 
ience in form construction which they afford. Under 
such conditions a foundation like that of Fig. 1, with 
Where it is deemed 


area of 


perfectly straight sides, will suffice. 
desirable, because of poor soil, to increase the 
base, this can usually be best accomplished by putting 
a spread footing under the foundation, as suggested in 
Fig. 2 

Shaving, or chip, pockets may be provided in plane: 
foundations, as suggested in Figs. 11, 12, 13 and 14 
Such pockets provide a into which the 
brushed from the planer table may fall and from which 
they can be shoveled without sprinkling them over the 
V-ways in the planer bed. This method of providing 
foundations applies particularly 

where the table has the stop 

holes and the bolt holes pass- 


chips 


recess 


chip pockets in planer 





= rt ng 


entirely through it, so 
as to permit the chips to fall 


through the table into the bed 





The tables of some planers 
are so designed that chips 








may pass through the upper 
part and be taken out of the 
side of the bed, in which case 





the bottom of the bed may 
rave no holes through it. 


With such construction, chip 


pockets are obviously unnec- 
essary. Where the planer 
foundation does not extend 


above the surface of the floor, 


the construction detailed in 
Figs. 11 and 12 may be 
adopted. There is a pocket 
with an inclined face unde. 
each opening in the planer 
bed. Along the side of the 
bed, extends a trough. The 
. chips drop from the pocket 


the trough A wooden 


trapdoor is provided over the 


into 


trough. At the end of each 
day’s work, the door is taken 
up and the chips that have 
accumulated are shoveled out. Such a provision will 
more than pay for itself .or two reasons. The first 
is that the ways of the planer are protected from 
the sprinkling of chips that might occur if it was 
necessary to remove the chips from the recesses in th: 


bed with a shovel. 


from the trough at 


Second, the chips can be removed 
almost when the 
planer is running, so that need not neces- 
sarily be involved. Where the planer foundation extends 
above the surface of the floor, the construction outlined 
in Figs. 13 and 14 may be used. With this construction 
there is no possibility of tools or small parts that might 
the 


any time, even 


overtime 


be lving on the floor being kicked into shavings 
trough. 

A foundation may be built without 
In such a soil it is merely necessary 
to excavate the hole of the size desired and fill it with 
concrete, as suggested in Fig. 15. If a spread footing 
is necessary, this can be made by undercutting, with a 


forms in soil that 


is self-supporting. 
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shovel, around the bottom corner of the excavation, as 
shown at ABC. Where the soil is not “stiff” enough to 
support itself, forms for the foundations are necessary. 

Methods of saving concrete in planer foundations are 
shown in Figs. 15 and 16, in both of which illustrations 
the foundation is made hollow so that the total volume 
of concrete required is very much less than would other- 
wise be necessary. In Fig. 15, old barrels, laid end to 
end, are placed in the foundation, providing the form 
for a sort of double arch. The barrels are of course 
buried and ieft in the concrete. In Fig. 16 a form that 
may remain in the concrete is erected to provide the 
hollow space or tunnel within the structure. Another 
scheme for saving concrete which may often be utilized 
effectively is to fill the interior of a foundation with 
large boulders or rocks. If such boulders are carefully 
placed, so that there is concrete between them, the re- 
sulting construction will be about as effective as if the 
foundation were of solid concrete. 

Forms for planer foundations may be constructed in 
accordance with the general plan outlined in Fig. 16. 
The hole is first excavated, and then the concrete for 
the footing MNOP is poured. On this footing the 
forms are erected. The vertical pieces may be held 
by stakes driven into the earth and by blocks B wedged 
in between them and the vertical surfaces of the exca- 
vation. The form boards are then nailed to the verti- 
cals, as shown. The form for the hollow center QRCT 
is, if such is to be used, now erected. Finally, the con- 
crete is dumped into the remaining space. 


An Expanding Mandrel 

By A. R. 

The illustrations show an expanding mandrel, which 

we have had in use for about three months, and which 
we have found to be a considerable time saver. 

Fig. 1 shows the mandrel assembled and Fig. 2 illus- 

trates the mandrel apart. A is the main shank, which 

is turned to a Morse standard taper to fit the lathe spin- 
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FIG. 1. AN EXPANDING MANDREL 

dle, and has the left-hand threads B, 12 per in. There 
are three slots C, | in. in width located on the shank A, 
and extending from its inner end through the threads B. 
These slots are milled 10 deg. taper. The counterbore 
D in the end of the shank is 1,5 in. diameter and } in. 
deep. The shank is tapped out { in. standard for 
about 4 in. in depth. The outside of the end is slightly 
underturned to permit facing the casting. Collar F is 
3 in. outside diameter, { in. thick, and is bored and 
threaded to fit the left-hand thread on the shank A. 


The three slots F are filed at a 10 deg. taper to cor- 
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in the shank. The collar E 
serves to hold the jaws G in place at their outer ends, 
and H is a collar for holding these jaws in position at 
their other ends. Jaws G are three in number, of a 
good quality of steel and hardened, and are ground 10 
deg. taper to fit the slots in the shank collar FE and collar 
H. The slots in the collar H are rounded at their inner 
ends and the jaws correspondingly shaped to fit this for- 
I is a small set collar which is secured on the 


respond with the slots C 


mation. 

















DETAILS OF EXPANDING MANDREL 


operating screw J, and which moves the jaws G. The 
screw J is } in. standard thread, about 3} in. long, with 
a } in. square end, hardened for receiving a wrench. K 
is the casting to be machined and is made from bronze 


about 3! in. outside diameter. The mandrel holds it 


for turning and threading. 


A Lathe Job on a Milling Machine 
By H. R. 


A great deal has been written about the adaptability 
of the lathe. The illustration 
what can be done on the milling machine when a lathe 
is not available. The illustration speaks so plainly that 
I think nothing need be said about the job other than 


SELBY 


accompanying shows 
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to call attention to the fact, that the work was held for 
the first operation by four setscrews, one of which A 
is shown. These screws were equally spaced A in the 
housing, and had their bearing against the outside of 
the plate B which is about 1! in. smaller in diameter 
than the work D. A lathe tool C is held in the vise. 
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Duration of Shop Tests on Tool Steels 


By A. LEWIS JENKINS 
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CCORDING to Dr. Frederick W. Taylor, the 
failure of a tool may be due to one of three 


different kinds wear, and he classified them as 
follows: 
1. Wear of the first class, which occurs when the 
cutting speed is very low and does not produce heat 
ing or softening of the tool, the wear being caused 


merely by abrasion 

2. Wear of the third class is due to the high degree 
of heat and the softening of the tool that 
high that 


occurs when 


the tool is ruined in 


the cutting speed is so 
from 1 to 3 minutes 

3. Wear of the second class is produced at a cutting 
sufficiently high to produce much, 
if any, softening of the tool until the tool 
sufficiently dulled by the abrasive action of the chip. 
When a certain degree of dullness is the fric 
tion of the chip on the tool produces sufficient heat to 
the tool to rapidly fail. Wear of 
wear of the first 
in a short 


speed which is not 
has become 
reached 


cause soften and 
the 
and third classes, and failure usually 
the third 


WOrkKInNg 


second class is a combination of 


occurs 
lass begins. 


time after wear of 


Hence, under ordinary conditions, the life 
and also the permissible cutting sveed of a steel tool 
is largely dependent upon its resistance to the wear of 


the first class, even when raised to a considerable degree 


of heat, and not to any appreciable extent upon its 
resistance to burning at speeds far in excess of those 
used under ordinary. working conditions. A test that 
causes a tool to fail by softening within 1 to 3 min 
does not give a measure of its practical wearing quali 
ties, and any test that eliminates the influences of wear 


of the first and second cia i) it be representative 


of the conditions met in ordinar peration of the ma 
chines. Tests ist be of sufficie luration to product 
failure Dy wear f the second lass wn ch Ss more a 


result of abrasion than softening such tests 


nvolve the element of time r ed by first- or 
second-class wear are consistent in that a set of un 
formly treated tools of the same iterial will last about 
fhe same length of time when subjected to the same 
tests. Results of tests on tools ruined by wear of the 
third class are inconsistent in that uniform set of 
tools will show a wide variation in the length of time 
they will run before they are ruined When tested 
at such high speeds as to cause failure in from 1 to 

in. it is not uncommon for one tool to last three 


Cincinnati 


the same set when subjected 
Taylor’s “Art of Cutting 


times as long as another of 


to the same test. To quote Dr. 


Metals,”’ 
“It is this irregularity of ruining 


paragraph 183: 

time of tools, be- 
longing to the third class, which has led us to adopt 
a trial period of 20 min. as being the shortest ruining 
is safe to draw any correct scientific 


the art of 


time from which it 


conclusions from tests in cutting metals.” 
If a made of a material 
properties, which differ 


particularly as regard resistance to friction wear when 


having physical 


those of 


tool he 
widely from steel, 
rather high degree of heat, it is quite 
would be different from that 


subjec ted to a 


probable that its behavior 


of a tool made of steel. Possibly, it might offer much 
yreater resistance to wear of the third class without 
having any great advantage over steel when subjected 
to first- or second-class wear It is easy to see that 
comparative ruining tests of short duration on such a 


material and steel would give results which would favor 
the former, though the better 
tool material when subjected to normal working condi- 


even steel might be a 


tions. 
Another important 
comparing results of tests run at slightly different speeds 


consideration in interpreting or 


is the relation between cutting speed and life of tool. 
According to Dr. Taylor this relation is expressed by the 


equation 


, 
min run at 


time it 


where ¢ is the that a tool will 
a cutting speed of v ft. and T the 
will last if the cutting speed be changed to V ft. per 
min. Suppose two tools were tested by running one at 80 
ft. per min. and it lasted 20 min., the other at 
75 ft. per min. and it lasted 30 min., and it is desired 
to know which of these tools would last the longer if 
they were run at the same speed. If run at 75 instead 


time in 


per min., 


and 


of 80 ft. per min. the first tool would last 
j ‘ SU\> a 
T al } 20| ae } A) l.6(15 bd.) PREM. 


\ 5 


if the second tool should be run at 80 instead of 75 
ft. per min. it would last only 
75 me 
(| } i. men, 
SI) 


Hence. the first tool Is probably the better one of the 


two. 
wishes to again call atten- 


In conclusion, the writer 


tion to the inadvisability of using data from quickly 

made tests, and ventures to suggest that tests of this 

nature should be conducted in such a way as procure 
luration of at least 10 minutes 


Threading Dial—Erratum 


By C. Ross LEwis 

In the seventh line of the second paragraph on page 
702 the ficure should be 30 instead of 38 as originally 
printed 
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Technical vs. Practical Tool Designers 


By DONALD 


HAVE noticed discussions in our trade journals 
of recent date relating to the toolmaker or machinist 
draftsman comparing them with technically trained 

draftsmen, and their relative efficiency, when applied 

to tool and machine design. 

Having been in charge of a number of drafting de- 
partments, and having had experience with both classes 
of men I would like to add a word of encouragement 
to the men, who perhaps have not had the opportunity, 
or the advantage of a thorough technical training, and 
yet who have devoted the greater part of their lives to 
the practical application and study of machine and 
tool work. 


TECHNICAL AND PRACTICAL TRAINING 


Let us consider their training in general. The techni- 
cal man we will assume enters school without previous 
experience with shop work or conditions. His studies 
at the best can be but little more than theoretical. The 
actual shop work that he gets, while good, is only of a 
superficial nature. The real fine points lie too deep to 
be acquired in the short space of time that he has at 
his disposal. But worst of all, in my estimation, is the 
fact that, unlike the average mechanic, he is constant- 
ly under the eye and guidance of a trained instructor. 
He is hardly given a chance to make a mistake as he 
is so closely watched and corrected, and as a result any 
element that would tend to make him more self-reliant 
is almost entirely lacking. 

On the other hand, you will find that a great many of 
our best mechanics left school very early in life, and 
probably with less than the ordinary grammar school 
education as a basis on which to start life. These men 
start at the bottom, usually at wages so small as to 
hardly board and clothe them. They start at a point 
where education counts for less than the ability to per- 
form certain kinds of manual labor. They first learned 
to do a thing well, from constantly watching their fel- 
low workers, quicker than from any instruction lav- 
ished upon them by the boss. After learning first to 
perform their work well, they next acquire speed. The 
hope of a raise being the principal inducement. Little 
by little as they acquire skill and are advanced to bet- 
ter work they begin to realize the necessity of an edu- 
cation in which they are deficient. Possibly the wish to 
express certain ideas, which requires a good knowledge 


A. BAKER 


of drawing, impels them to take up a course of instruc- 
tion. This may be done at home, or at any of the night 
schools which have been established for the purpose of 
helping this type of men. A knowledge of drawing will 
aid them in their work and soon they will be instrusted 
with 

Sooner or 


a still finer grade. 

later comes a job which will require more 
advanced mathematics than they Usually a 
problem in angles which requires a knowledge of simple 
shop trigonometry. One of their fellow shopmen will 
very likely volunteer to help them out and will take 
sufficient interest to explain to them something of the 
Once they are interested, it be- 
comes a pleasure for them to conquer the scarecrow 
with the big name that the college man gave it to keep 
them at a distance. At this stage of advancement a 
handbook becomes a necessity. This book, filled from 
cover to cover with the language of our trade, is studied, 
and assimilated, and every scrap of information applied 
to the daily work. They learn to use the public library, 
or begin to collect a library of their own. Usually both. 
The books they buy are directly related to the work in 
hand, or the next job ahead. The knowledge gained by 
reading and the theory acquired, is at once put into 
actual practice under regular working conditions. The 
underlying fine points which are impossible of expres- 
sion in writing are discovered and are added to their 
fund of practical experience, and this is what stays 
with them and counts long after books and rules are 
forgotten. 


possess. 


simple rules involved. 


THE TECHNICAL AND THE 
MAN 


TRAINING OF 
PRACTICAL 


DIFFERENCE IN 


How different from the training of the technical 
graduate is that of the practical man of whom we have 
just been speaking. The student takes up a course 
of studies of which he knows practically nothing, and 
with little idea of what part of those studies will 
prove of value to him in later life. The practical 
man, on the other hand, finds out his limitations in the 
beginning, and, through his own initiative and spirit of 
seif-reliance, puts himself to work to overcome these 
limitations. His studies are for the immediate pur- 
pose of overcoming the difficulties at hand or to meet 
any future ones. There is but little or no guess- 
work in the course that he is pursuing. Unlike the 
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student he has not had time to forget his studies before 
they could be put into actual practice and test. This 
result, to his experience, is what counts for 
rapid progress. To the old saying, “practice makes 
perfect” might be added that it makes for self-assur- 
ance; a knowledge and satisfaction in one’s own ability, 
rather than blind and half-trusting faith in the teach- 
ings of others. 

What is the result when we put men of these oppo- 
site types in competition? 

Suppose we have a change to make in our present 
shop equipment. It is necessary for them first to get 
some idea of the intended changes to be made, to make 
sketches, and get measurements of things as they are 
before they can go ahead with the work. The technical 
man goes out into the shop and makes elaborate and 
over dimensioned sketches, because to him drafting is 
more of an art than a ways and means of conveying 
definite and concise information to the working man. 

While the technical man is making his sketches, his 
mind is entirely taken up with them. He is perfectly 
satisfied to wait until he gets back into the drafting 
room where he has a felt-covered stool and a rest for his 
elbows, before he does any real designing. 

On the other hand, the practical man goes out with 
his sketch pad, looks the machine over, and nine times 
out of ten mentally has his design worked out before 
he takes a single measurement. He does not waste time 
making beautiful sketches, nor does he add a lot of 
useless dimensions to them. On the contrary he hits 
the nail on the head with one good well-directed blow, 
and thereafter the drafting board is only used as a 
means of adding assurance, and perfecting details. 


added 


TECHNICAL METHODS 


In the meantime our technical man has been think- 
ing it over, and wondering what might be the best meth- 
od. If the work is a little out of the regular line it 
is apt to daze him and then he usually busies himself 
in a handbook to keep the boss from getting wise until 
he has a chance to catch his breath. He hits upon an 
idea and he commences his drawing. If the arrangement 
happens to be at all complicated there will be many parts 
and the necessary machining operations on them will 
be a mystery to him. It will be lucky if they can be 
handled at all. He is unable to put himself in the place 
of the machine operators, and being incompetent to dis- 
tinguish between good and bad shop practice his work 
will go through the shop as a costly proposition. Usually 
this doctoring up is done by the shop foreman, and later 


comes back to the drafting room requiring costly 
changes on tracings. 
This is no more than one should expect. It is like 


trying to learn a complicated musical composition with- 
out first learning the notes and getting the fingers into 
shape by long and constant practice. 

The practical man in making his designs is seldom 
troubled with the necessity of working out tedious prob- 
lems in strength of materials. Nor does he have to make 
a guess at the proper size bolt, nut or other standard 
part to use. He has his strength of materials learned 
by heart. He has been breaking, and repairing breaks 
for a good many years. And he has been using thou- 
sands of the required bolts, nuts, etc., in the places for 
which they were best adapted. He knows there are 
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standards for all these things and he knows the why 
and wherefore. Added to this he has an intimate ac- 
quaintance with various forms of cutting tools. Clear- 
ance, and rake, and lack of clearance and rake, all have 
their meaning to him. He knows the difficulties that 
are apt to be met in the reaming of holes to an accurate 
size, and the harder problem of machine reaming taper 
holes. He understands the limits that it is possible to 
work to, and the limits that it is practical to work to, 
and while to the techincal man there might seem but 
little difference it would mean a matter of dollars and 
cents to the shop. He knows how the machine hand 
will handle a given piece, also how the man at the 
bench and the assembler will handle it; the information 
that they will require, and the points from which they 
wish to measure, ete Therefore, he adds to his drawing 
only the dimensions necessary, and the proper explana- 
tory notes where they are required. He knows when a 
thing should be ground, something of the amount it is 
apt to spring in hardening, and therefore makes proper 
allowance for it, and he also shows the clearance for 
the grinding wheel instead of the sharp corners where- 
ever possible. He does not design odd shaped pieces 
that require machining all over when plain shapes are 
sufficient. The result is that he is able to accomplish 
from two to four times more in a day’s work than the 
purely technical man, or even the technical man, who, 
after his school training, goes into the shop for four, 
five or even six years. 

Therefore, let no man, who now feels that he is tied 
to his bench or machine, imagine that his case is hope- 
less because he finds it impossible to avail himself of 
the education furnished by a first-class technical school. 
He can by a little application and the sacrifice of an 
evening or so a week, to the study of the things which 
interest him, get himself out of the rut and upon a 
road where the traveling is easier. The literature he 
will require will cost less than his membership fees in 
the I. W. W., and he will stand a much better chance of 
reaching the goal which used to be expressed by their 
slogan: “Eight hours work, eight hours play, eight 
hours sleep, and eight dollars a day.” 


Length of Belting in Coils 
By HARRY GWINNER 


To find the approximate length of a belt in a roll when 
closely coiled: Add together the diameter of the roll 
and the diameter of the center hole, both in inches. 
Divide by 2 to get the mean diameter. Multiply by the 
number of coils in the roll and by 3.1416, which will 
give the result in inches. Or divide by 12, and the 
result will be in feet. 

Example—How many feet of belting in a roll 48 in. 
in diameter with a 6-in. center hole and 60 coils? 

48 + 6 = 54; 54 — 2 = 27 

27 « 60 3.1416 50892 in., or about 424 ft. 

An abbreviation of the above method is as follows: 
Add together the diameter of the roll and the diameter 
of the center hole, both in inches; multiply by the num- 
ber of coils in the roll and by 0.131. The result will be 
the approximate length in feet, regardless of the belt 
thickness. The 0.131 is obtained by dividing 3.1416 by 
the 2 and the 12 first mentioned. 
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MANUFACTURE Of RLECIRIC MOTORS 


By C. We Starke r 

















VII. Commutators and Collectors 


N MODERN motors the commutator is no longer 

the nightmare of the operator. Many of the original 

difficulties have been fundamentally remedied. There 
is hardly a problem in electrical engineering that has 
been given so much scientific study as the complicated 
problems surrounding commutation, and the result has 
been the invention of a commutating pole motor, the 
greatest single item of progress in the electrical art in 
many years. Some eight or 
ten years ago it appeared for 
a time as though the simpler 
squirrel-cage alternating- 
current motor would, to a 
large extent, supersede the 
direct-current motor on ac- 
count of the commutator and 
brushes required for the lat- 
ter type. However, the ad- 
vent of the commutating- 
pole construction has given 
the direct-current motor a 
new lease of life, and today 
the sales of this type are far 
in excess of the sales en- 
joyed by direct-current mo- 
tors in the best years of the 
old noncommutating - pole 
type. 

The general construction 
of the commutator is well 
known and practically iden- 
tical for different makes of 
motors, so that a few words 
in explanation will be suf- 
ficient. A commutator con- 
sists of a large number of 
bars, or segments, made 
from hard-drawn copper and 
assembled with sheet mica 
between them. The bars 
and mica strips are punched 
with a V-shaped indenta- 





tion at each end and then assembled in the form of a 
ring, clamped together by a temporary clamping fixture, 
then placed between the V-shaped ends of the commu- 
tator bush and a cast-iron or steel V-ring. The bars 
are insulated from this V-ring and the bush by mica 
V-rings molded to the proper shape. The whole is then 
clamped together by means of a steel nut. Fig. 59 
shows a complete commutator and its component parts 

The best understanding of the reasons for the con- 
struction and manufacturing methods used, is gained by 
considering what troubles 
have been or are being ex- 
perienced on commutators. 
A shifting or displacing of 
bars may occur in service 
under the influence of heat- 
ing and expanding due to the 
friction of brushes and the 
carrying of current. This dif- 
ficulty is now rarely found; 
it has been overcome by the 
seasoning process and press 
ing in assembling. Fig. 60 
shows an hydraulic press 
which is used for this pur 
pose; assembling pressures 
varying between 5 and 25 
tons are used, the lower fig- 
ure applying to small com- 
mutators of approximately 5 
or 6 in. diameter with gradu- 
ally increasing pressure up 
to the higher figure for com- 
mutators of 12 to 14 in. di 
ameter. Fig. 61 illustrates 
the baking oven in which the 
commutators are baked at a 
temperature of approximate- 
ly 253 deg. F. for 2 hours. 

A second difficulty expe- 
rienced at times is high mica, 
by which is meant a condi- 
tion of uneven wear of the 
mica segments and the cop- 
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per. This is most likely to occur with a large number of 
bars and with thin bars; that is, where the percentage 
of mica to copper along the periphery of the commuta- 
tor is large. The result is to be seen in fin-pin sparks 
in service together with a blackening or burning of 
the copper. In the manufacture of commutators this 
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trouble is overcome, as it is not due to the grade or 
hardness of the brush used, by keeping the percentage 
of mica along the periphery of the commutator below 
20 per cent. The usual thickness for mica segments 
of 0.032 in. is reduced in these cases to 0.025 in. Fur- 
ther, it is essential to use mica of proper grade (amber 
mica) and to avoid variations in the hardness of the 
mica by suitable annealing if possible. Where the con- 
dition of high mica is due to the brush, a hard abra- 
sive carbon should be substituted. 

Trouble, due to unbalance which results in jumping 
of brushes and injury to the commutator is rarely met 
with on average speed motors; and for the higher 
peripheral speeds a careful static or dynamic balancing 
of the complete armature including the commutator is 
part of the manufacturing process. The principal 
source of commutator trouble on the old motors was 
(aside perhaps from an incomplete understanding of 
what actually takes place under the carbon during com- 
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repeat themselves at regular intervals. This may even- 
tually result in a burning of the copper at one point and 
then in aggravations due to poor contact. The remedy 
for this is not found in the manufacture, but in improv- 
ing the service conditions. Often a change in gear ratio, 
or even a better splice in the belt will take care of 
the trouble. However, with the perfected brush-holder 
construction used on modern motors, with comparative- 
ly many carbons of relatively small cross-section, and 
with proper brush-spring tension this difficulty also is 
largely a thing of the past. Commutator turning tools 
therefore are dropping out of use, and a small wearing 
depth of the commutator bar is used and is permissible 
The thing de- 
so-called 


on the modern commutating-pole motor. 
sired is that the commutator shall take on a 
polish or glaze of dark brown color. 

One more difficulty needs to be mentioned; it is that 
oil from the bearings will get upon the commutator. 
The action of the oil is to dissolve the bond in the mica, 
“shorts” 
tween adjacent bars, or Keeping 
oil from creeping out of a split bearing, particularly if 
it has become very fluid or even formed oil vapors, is 
a difficult matter. Air suction due to the fan action of 
revolving parts, or careless filling, aggravates the con- 
dition. For this reason solid bearings instead of the 
split type have come into general use even where quick 


to carbonize the mica, and thereby, cause be- 


so-called “pitting.” 


taking apart of the motor is very essential, as in steel 
mill or street-car motors. Not only longer life of the 
bearing is obtained, but the oil leakage may safely be 
said to be eliminated, provided of course, that all the 
other conditions of good bearing design are properly 
taken care of as described in connection with motor 
bearings and brackets. As it is not possible to keep the 
commutator free from oil, relief can be provided by 


tor ot “g- Lead 





(ormectior 





























MOLDED BAKELITE-TYPE SMALL-SIZE COLLECTOR LARGE-SIZE COLLECTOR 
OF COMMUTATOR FIG. 72 FIG. 73 
FIG. 68 
FIGS. 68, 72 AND 73 COMMUTATORS AND COLLECTOR RINGS 


mutation) the necessity of altering the brusn position 
with changing load. Where the brushes are shifted 
they are frequently shifted to a wrong position, and 
where the brush is fixed in a permanent position a 
“biting” of the copper will result, due to excessive 
currents caused by the changing load. With the com- 
mutating-pole motor all this is overcome. The brush 
remains, and is fixed by the manufacturer in a definite 
position for all loads, and for either direction of rota- 
tion. 

Some local roughness on the commutator occurs at 
times, and is the result of periodic loads due to faulty 
gears, or due to service conditions such as reciprocating 
pumps, etc., where maximum loads 


air compressor, 


rounding the corners of the bars, by proper clamping 
and sealing of the joint between mica V-ring and bars, 
and further by painting this joint and the bar-ends 
with several coatings of shellac. 

Mention must also be made of the undercutting of 
the mica between bars, a practice quite frequently em- 
ployed and at times wrongly resorted to as a panacea for 
commutator and brush troubles. In good practice under- 
cutting is used for high-speed motors and generators, 
and for cases where the percentage of mica is particu- 
larly high, and where a large number of bars is used, 
and also where a hard grade of mica (white unannealed 
mica) is used. The undercutting must be done very 
carefully or trouble is likely to occur from copper or 
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carbon dust collecting in the undercut and short cir- 
cuiting the bars. The width of the cut should be ap- 
proximately in., or equal to the thickness of the mica. 
The depth should be approximately +, inch. 

The commutator bush and V-ring are made from cast 
iron, malleable iron, or cast steel as centrifugal stresses 
may require. For smaller sizes the V-ring is preferably 
made from a drop-forging. The machining operations 
for these parts consist of boring, facing and turning 
with a threading operation and keyseating in addition 
for the commutator bush. The commutator nut is drop 
forged, the center punched out and then followed b 
boring, facing, and turning operations, and drilling of 
holes for the spanner wrench. These are all straight 
forward machining operations which need no further 
description. All parts of the commutator must be ma 
chined accurately to gages so as to be perfectly inter 
Of particular importance is the accuracy 


changeable. 
3 deg. and 30 deg 


in the V which is turned at angles of 3 
These angles have become a standard as giving the mos! 
reliable fit between and rings. These parts are 
shown in Fig. 62. In this cut A and B are mica V-rings: 
C, the bushing; D, the V-ring; FE, the nut; F, the mica 


bars 


segment, and G. is a bar. 

After assembling, shown in Fig. 63, then follow the 
baking and pressing operations previously referred to, 
and a rough turning of the commutator surface. The 
done until after the commutato1 
assembled on the shaft and the armature 
The commutator necks slotted 
This operation is 


finish turning is not 


has been 
wound completely. are 
to receive the armature connections. 
shown in Fig. 64. 

The manufacture of mica segments and mica V-rings 
is of special interest. The first step is the splitting 
of the mica as received from the mica mines, and pasting 
these splittings to bond paper with shellac, making the 
so-called mica plate. This process is well adapted for 
girl-labor. The thickness of these plates ‘s accurately 
gaged as any variation in the thickness would result 
in uneven building up of the commutator and insu,ficient 
thickness might result in electrical breakdowns. From 
this mica plate the mica segments are punched and a 


similar plate is used for hot forming of the mica 
V-rings. 
TESTING THE COMMUTATOR 
The complete commutator after rough turning is 


subjected to voltage tests. A test-voltage of 3000 volts 
alternating-current to ground, and 250 volts between 
In actual service a maximum voltage of 

The test- 
mechanical 


bars is used. 
about 20 volts between bars is not exceeded. 
ing device used is shown in The 
inspection covers accuracy in diameters, bore for shaft, 


Fig. 65. 


etc., but particular attention is paid to the axial align- 
ment of the bars; a deviation of not more than one-half 
the thickness of mica—that 
mitted. The spacing of the bars along the periphery also 
is given special inspection for uniformity. Undercutting, 
that is, on the complete 


is less than in.—is per- 


if such is specified, is done last 
armature. The shaft is held between lathe centers, and 
a circular saw of small diameter operated | 


by an indi- 
this operation as 


vidual motor is used in shown in 
Fig. 66. 
For wire-wound armatures and also for motors using 


the smaller sizes of copper ribbon for the winding, it is 


MACHINIST Vol. 47, No. 24 

possible to imbed the armature leads in slots sawed 
directly into an extension of the commutator bar. But 
where either the bars are too thin to permit a slot wide 
enough to receive the wire, or where a single turn- 
strap coil is required separate necks become necessary, 
inasmuch as extending of the bar itself to the proper 
diameter would involve excessive waste of copper. There 
have been a multitude of different types of neck con- 
structions during all the years direct-current motors 
have been manufactured, but only two really practical 
types are extant so far as industrial motors of the sizes 
under consideration (2 to 125 hp.) are concerned; 
namely, the pin-connected neck and the riveted type. 
These necks are made from tinned sheet copper and 
punched out. In Fig. 67, A is the punched blank for 
the one-piece pin-connected neck and B shows the neck 
as it appears after bending. The finished piece is then 
inserted into the slot of the bar and a pin driven into 
the hole indicated at C. Ah this is done after the com- 
mutator is built up completely, and by soldering neck 
and bars together in addition to the pin, whereupon a 
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A=Commutator Bar C = Stee/ Reinforcing Ring 
B = Cast -/ron shing D= Bakelite Composition 
E= Sp/it- Stee/ Band 

FIG 70 MOLD FOR BAKELITE WORK 


solid and satisfactory connection is obtained. The arma- 
ture leads are soldered in at the top of the neck as indi- 
cated in the illustration. In cases where the bar is too 
thin to permit this construction a neck consisting either 
of two thicknesses of sheet copper, or if necessary only 
one thickness at the point where the neck is connected to 
the bar, is riveted to the commutator segment which 
latter has been milled down so as to bring the riveted-on 
neck flush with the bar. This is shown at D. 

As the latest development in commutator construction, 
the molded bakelite type has come into prominence. 
This construction is applicable particularly to the smaller 
sizes which are manufactured in large quantities and 
where the question of repairing and centrifugal stresses 
predominant. Fig. 68 
view of a commutator of this type and Fig. 69 shows 
the tools used in this construction. Bakelite, named af- 
ter its inventor, Bakeland, is a chemical composition 
based in principle upon the chemical reaction between 
formaldehyde and carbolic acid, which when heated and 
pressed forms a substance similar to amber or hard rub- 
ber. The bakelite composition used in commutators is 
obtained by mixing this bakelite with short-fiber asbes- 


is not shows a cross-sectional 
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tos or wood flour, and then pressing the article being 
made at pressures varying between 3 and 100 tons, de- 
pending on the size of the article, and subjecting it at 
the same time to a temperature of about 300 deg. F. 
From two minutes to one hour or more is required, the 
amount of time as well as the pressure necessary to per- 
form the pressing operation depending on the size of 
the manufactured article. 

Bakelite has satisfactory insulating qualities and con- 
siderable mechanical strength. In the commutator con- 
struction under discussion the composition is pressed 
around the bars at their ends and inner periphery. A 
center bushing of cast iron is used as indicated in the 
illustration, and steel reinforcing rings are inserted in 
molding where required by speed conditions. Fig. 70 
shows a mold such as used in this manufacturing pro- 
cess. To make the action and construction of this mold 
readily understood we have indicated by the letter A 
the commutator bars, B the cast-iron center, C the rein- 
forcing rings, D the Bakelite composition. The com- 


, 
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mutator bars and mica segments are assembled sepa- 
rately and held together by a tapered split ring E 
and then inserted into the mold. The composition 
is added in powdered form and in exactly the required 
quantity. The pressing and heating is done on spe- 
cial hydraulic presses. One of the 10- and 20-ton 
electrically heated presses used in this work is shown 
in Fig. 71. While this manufacturing process re- 
quires considerable care and time in working out, as 
well as a large investment in equipment excellent results 
have been obtained on many thousands of commutators 
of this construction in actual service. With this com- 
mutator there is no danger of insulation breakdowns in 
service or of oil entering into the commutator, and the 
need of repairs is practically eliminated until the com- 
mutator is worn down completely. On the other hand, 
repairing would not be feasible short of remolding the 


commutator. Experience indicates, however, that with 
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the smaller sizes of commutator up to about 6 or 8 in. in 
diameter, repairs are seldom made in the field, but in- 
stead the old commutator is exchanged at the factory 
for a new one. 

Closely related to the direct-current commutator are 
the collectors used on alternating-current motors of the 
wound-rotor type. Where particularly high-starting 
torque is required, as for instance in hoisting service, it 
is desired to insert resistance into the rotor circuit at 
starting. Collector rings are, therefore, required as a 
connection between the revolving element of the motor 
and the outside resistance, 3 for 3-phase and for 2-phase 
current. There are two general constructions of col- 
lectors used in industrial motors of the range of capaci- 
ties under discussion. The one, a particularly simple 
construction for the smaller sizes, 2 to about 25 hp., the 
other a more expensive and stronger construction, logi- 
cal for motors of larger capacity. In the former the col- 
lector rings are shrunk directly to a series of concentric 
micarta tubes as shown in Fig. 72. This illustration 
also shows the simple manner of connecting each ring 
to the cable leading outside. Three tubes are used; the 
inner one solid, the others with suitably spaced openings 
to receive a tinned copper strap which projects through 
the tube directly under one of the rings, and is soldered 
to the ring while the latter is being shrunk on. The 
other end of the strap is curled up to receive the out- 
going cable. There is one copper strip connected to each 
ring, and thereby an effective construction and simple 
manufacturing proposition is obtained. For the larger 
type a cast-iron bush is used which is machined all over. 
Over the outside, three micarta tubes are pressed ana 
copper straps lead through these tubes in the same man- 
ner as the smaller sizes, except that steel wire is wound 
tightly over the outer insulating tube at the place where 
the rings are to be mounted in order to secure a steel- 
to-steel shrink fit. Before shrinking the rings on, the 
wire bands are soldered and turned accurately to diam- 
} This is shown in the illustration, 


we 
fo. 


eter. construction 
Fig. 

As for the material to be used for collector rings, 
cast iron, if free from hard spots and well polished in 
machining, makes a quite satisfactory ring. Forged 
steel rings may also be used successfully and with little 
danger of burning if the current densities in the brushes 
are not too high. Both of these materials have, however, 
the disadvantage of rusting if exposed to moisture, and 
if used in very intermittent service. For this reason 
brass rings are generally used for the collector rings of 
the standard slip-ring motor. 


Appointing Agents for Belgium 
By HENRI BENEDICTUS 


The reply of Mr. Woods, page 256, to the article which 
appeared on page 140 regarding the question of agents 
in Belgium was only published in the European edition 
of the American Machinist of Sept. 22, page 2 

I will not follow Mr. Woods in his attack against th 
They will no doubt 


56. 


French dealers in machine tools. 
take this matter up, but I will strictly adhere to the 
subject of my first article, namely, What are the best 
means of appointing agents in Belgium after the war 


is over? 
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It is necessary, nowever, to state that my article was 
not meant to be personal, and I did not have in mind 
any particular firm. 

As to his statement arguing my first objection regard- 
ing the considerable overhead expenses of a firm with 
a head office and branches, this may hold good for firms 
selling staple articles, such as tobacco, sewing machines, 
cash registers, and similar articles, but I 
maintain that the sale of machine somewhat 
different and has nothing to do with what Mr. Woods 
calls a “fundamental merchandising proposition.” He 
seems to view the situation from the exceptional point 


groceries 
tools is 


of view created by the war. 

In normal times, which I have known for many years 
in Belgium, it is quite a different proposition to sell 
machine tools to selling the staple article, and this is 
so obvious that any further comment is useless. |! 
maintain that in normal times which are bound to come 
again, the dealer in machine tools who controls one mar- 
ket only and represents manufacturers directly, has 
considerably less expense than the firm with numerous 
branches in various countries, with different customs 
and languages. Many instances can be quoted to this 
effect, and in regard to Mr. Woods’ argument that in 
some cases international machine houses have quoted 
cheaper prices than individual merchants, I am sure 
that I can quote a good many instances to the contrary, 
proved by facts. 


THE STOCKS CARRIED 


In reply to the query as to whether there was any 
Belgian agent now in existence, who did not carry Ger- 
man machines as well as American before the war, | 
will say that it was better to have machines in stock 
both of American and German make, than to have none 
at all as was the case with the only American firm es- 
tablished in Belgium in pre-war days. There 
market for German machines and there was no earthly 
reason why the Belgian merchant should not have sold 
them. Even certain German machines were imported 
into the great machine tool producing country of Ameri- 
ca, and therefore one cannot blame the Belgian mer- 
chant for having sold some German-made machines in 
a country which was not a manufacturing center for 
machine tools. 


was a 


PURCHASING FOR STOCK 


The next argument brought forward is rather amus- 
ing, especially from a manufacturer’s point of view. “Is 
the small Belgian merchant sufficiently in touch with 
the business movements to know how to purchase ad- 
vantageously for stock?” Of course the small Belgian 
dealer has not the financial power to obtain, with large 
cash advances, special concessions from the manu- 
facturers. He does not want to buy “advantageously 
for stock.” He wants to do justice to the manufacturers 
he represents; he wishes to give them the maximum 
amount of trade that can be obtained in his country 
by treating both suppliers and customers fairly, and not 
forcing business by the mere strength of capital. This 
may be done by concerns dealing in staple articles, but 
the sale of machine tools should not be considered as 
the sale of groceries, and I am rather afraid that Mr. 
Woods is rather confusing the two. The old established 
American manufacturers know what happens to firms 
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who “buy advantageously for stock’; there have been 
snough examples in the European market. Any firm 
who desires to succeed in the machine tool business 
should leave speculation alone, and it does not follow 
that if during the war some speculators in machine tools 
have been successful that this is going to be the case 
in coming years. As to the question of retaining tech- 
nically trained machine tool men, I cannot see why the 
individual merchant cannot have these, the past has 
proved he can. Several Belgian firms had most capable 
trained and the international houses had 
by no means the monopoly of the best men in the trade. 
[If Mr. Woods was in the employ of his company before 
the war, he must be pretty well aware of this. 
Regarding the third point in relation to which Mr. 
Woods prophesies that after the war the most neces- 
sary factor will be the ability of financing the customers, 
I agree, but, my worthy contradictor does not seem to 
know the Belgian law. There is a law in Belgium 
which gives the machine tool dealer a mortgage on ma- 
chines sold on credit, and it is an easy matter to obtain 
bank advances on such mortgages. The bank charges 
are extremely small, as the security is perfect, and le- 
gally protected. The “native son” of sound standing, 


salesmen, 


and with sufficient capital can, therefore, take care 
of his business financially, without requiring  in- 
flated means which are only useful in exceptional 


times, as during the war, but may become a most 
serious burden when things are normal again. A very 
large capital in a merchant’s business requires large re- 
turns, hence, inflated prices to consumers. This does 
not apply to large manufacturers I agree, but it is al- 
ways the case with the middleman. 


THE CONTROLLING CAPITAL 


I would be extremely interested to know from Mr. 
Woods, the names of the biggest shops in Belgium con 
trolled before the war by French and English capital. 
I venture to remark that the most important engineer- 
ing concerns in Belgium were purely Belgian, few had 
French capital and I know, perhaps two or three with 
English capital, but they were by no means important. 
To the contrary, Belgian capital was considerably in- 
vested in agriculture, railway enterprises and manu- 
facturing schemes in the North of France, Russia, 
Spain, Argentine, China and many other countries. 

While I will not contest that the American salesman 
in machine tools is as a rule capable, I would be rather 
sorry for the American manufacturers if they were only 
able to use the service of American agents for selling 
their machines. The American manufacturer is too 
practical to make machines which would require such 
exclusive selling system, and the past has shown that 
Europe possesses enough capable men to satisfactorily 
fill the position. 

Mr. Woods believes in American machines as well as 
myself, but where I differ from his opinion is that it 
requires a little knowledge of the markets catered for, 
before tackling them, and that there is such a thing as 
psychology of people, which Mr. Woods brushes com- 
pletely aside, and I maintain that the best policy for 
any American manufacturer who desires to do business 
in Belgium after the war, is to be represented by a 
native house, on the lines indicated in my previous 
article. 
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Machine Tools in Belgium’ 


By E. 


Member of the firm of FE 


ELGIUM has never been a country which has pro- 

duced any great number of machine tools, even 

though it is one of the most industrious and 
densely populated countries on the globe. Aside from a 
few shops which produced heavy lathes for railroad 
work, which were not of a modern design, and two or 
three lathe constructors, the country was devoid of ma- 
chine tool builders. To give you an idea of the industry 
of this country, there were situated in the district of 
Liége alone 250 machine shops, including, of course, 
both large and small. 

Now, dealing with the prospects of exporting Amer- 
ican machine tools at the present time, this is not quite 
as hopeless as most of the American manufacturers 
think. While, of course, it is impossible to ship directly 
into Belgium, it does not mean that the Belgian manu- 
facturers are just being idle, but there are at the present 
moment several large live inquiries for machine tools to 
be delivered as soon as ever circumstances permit. In 
other cases certain Belgian firms are actually placing 
these orders, giving the American manufacturers where 
necessary the deposits asked for, and upon delivery of 
the machines becoming due paying fully for them and 
storing them either at the manufacturer’s plant or in 
a public warehouse in the large cities. 


GERMANS HAVE STRIPPED PLANTS 


Another point which you are probably not aware of 
is that for the first two years of the war certain fac- 
tories in Belgium were working, not at full capacity, 
but were keeping fairly busy, and were allowed by the 
German government to export their products to Holland 
and other countries. This, however, has since been dis- 
continued, as the British government would not allow 
the full value which the Belgian manufacturers received 
for their goods to be remitted to Belgium. Also the 
Germans have now stripped every plant in Belgium of 
all the machine tools they could find. 

There are absolutely no machine tools left in that 
country today, and they, therefore, must all be replaced. 
In some of the large factories the Germans have taken 
as many as 1500 tools, and in some of the medium-sized 
factories 500, and so on all the way down to the smallest 
shops in which they have only taken two or three. Some 
persons assume that the Germans will be compelled to 
give these machines back after the war, as they have 
been very carefully tagged and tabulated to show the 
various works from which they have been taken. Per- 
sonally, I think these machines will be useless after the 
war for performing any high-class precision work, as 
we all know the very intense usage which they have 
had during the war, and even the highest class of tools 
cannot stand up for any length of time against this 
rough usage unless they are properly taken care of, 
which, of course, the Germans have not had time to do. 

There will, however, be certain second-hand tools 
available in England and France after the war, and I 
would imagine that some of the best American tools 
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which are shipped just before the conclusion of peace 
will find their way to a certain extent into Belgium, 
as they will have had very little wear and will be in 
first-class shape; but the earlier machines which have 
been delivered, | do not think will be in such great de- 
mand, as they will not be in a very good condition; also 
the Belgians do not look with favor upon the purchasing 
of second-hand tools, and I am convinced they will pre 
fer to commence over again with new machines. 

The English firms, I think we shall find, will be the 
biggest competitors against the American firms in the 
exporting of their machine tools into Belgium after the 
war, as they will be very much nearer the seat of action 
at the 
rates which 


outset 
will 


and have 
freight 
America. 


a advantage over the 


high from 


great 
necessarily be 

They have also commenced to form various combina- 
tions for the sale of their tools, not only in Belgium but 
in other countries, and are prepared for a very active 
and extensive campaign for the Belgian market. After 
the war they will specialize a good deal more than they 
have done in the past, and they will, therefore, be in a 
position to compete very much more favorably than they 
have done heretofore. 

I do not think the manufacturers 
bother the American manufacturers to any extent, 
before the war they did not make a very great variety 
of machine tools, and most of these were of the cheaper 


Swedish will 


as 


class. 
PROSPECTS FOR AFTER-WAR TRADE 


There are two more items, to my mind, that enter into 
the prospects for the exporting of American tools to 
Belgium after the war; one being the question on the 
part of the American manufacturers as to whether the 
Belgian manufacturers will to pay for their 
goods, and the other on the side of the Belgian manu- 
facturers to whether the American manufacturers 
will be able to obtain anything like reasonable freight 
rates for the shipping of their goods from America to 
Belgium. 

Certain Belgian manufacturers have already put up 
the necessary cash for payment of their goods, and it 
may interest you gentlemen to know that all the gold 
which was held at the National Bank in 
been saved, as well as the gold in a good many other 
banks, and this is now deposited in the Bank of England 
in London, so that the Germans did not obtain any great 
amount of gold when they overran Belgium. This will, 
therefore, again be put in circulation, and it remains to 
be seen as to whether it is enough to make the Belgians’ 


be able 


as 


Brussels has 


credit as good as ever. 

Another point in regard to the question of finance is 
that a lot of the large Belgian firms have sister firms 
operating either in France or other countries, and they 
will no doubt help to restore their plants in Belgium. | 
know that one firm in France has already set aside the 
sum of three million francs for the reéquipment of their 
plant in Belgium. 

I learn on good authority that should credits be neces- 
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sary to the Belgian manufacturers after the war, plans 
are already afoot and likely to be consummated at any 
time by which the American bankers will give their 
correspondents in Belgium credits such as they did be- 
fore the war, and the Belgian bankers in turn will give 
certain first-class responsible Belgian firms all the credit 
they require, so that it will become practically a cash 
against bill-of-lading proposition in New York for the 
American manufacturers for these firms 

Tools of all descriptions will be in great demand after 
the war, and the Belgians will of necessity have to pur- 
chase more labor-saving machinery than they have done 
in the past, as labor will be scarce in this country as in 
all others after the war. This will include heavy rail- 
road tools. There were no less than 19 railroad shops in 
Belgium before the war which were producing locomo- 
tives for all parts of the world, and most of the tools 
required for the production of these machines were sup- 
plied by Germany. These were very costly and intricate 
tools which were not at all well received by the workmen. 
The others were supplied mostly from England; also 
some were manufactured in Belgium, but these were not 
of a very modern design. I would strongly draw your 
attention to this fact, as boring machines, axle lathes, 
slotting machines, wheel-turning lathes, etc., for this 
heavy type of work will be in very great demand. 

A certain number of new firms will naturally spring 
up in Belgium after the war for the manufacture of 
machine tools, but I do not think you need give them 
any great consideration, as they will not be in shape to 
compete very seriously for some time until they have 
their own shops equipped and working, and before this 
time comes most of the orders for the reéquipping of 
shops will have been placed. 


APPOINTING OF BELGIAN AGENTS 


Belgium, I 
Certain 


Regarding the appointing of agents in 
would like to offer one or two suggestions. 
manufacturers think of sending over their own repre- 
sentatives and being directly represented in that coun- 
try, and not using established agencies, which, of course, 
is a good idea where the volume of business is sufficient. 
I would, however, warn them not to send over, as certain 
firms have done in the past, highly trained men who 
cannot speak the French language, as Belgian manufac- 
turers have not the time to spend in receiving them and 
having their views interpreted for them by a third party. 
You cannot succeed in Belgium without being estab- 
lished there. Close coéperation will be needed between 
the American manufacturer and his agent. Fortunately 
this feeling was developed by most of the large firms 
before the war. 

other 


The best agents for Belgium, or country, 


are those who specialize and devote all their time and 


any 


energy in the country where they have the agency, just 
the same as American tool manufacturers have confined 
themselves and specialized in their branches of tools, 
which has made them so successful and enabled them 
to bring out the most efficient machines. 

There should be a very rosy future for American ma- 
chine tools in Belgium after the war. A report recently 
published states that the Belgian government estimates 
that $400,000,000 worth of tools, machinery and raw ma- 
terials have been taken out of that country by the Ger- 


mans. American tools will be looked upon with a good 
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deal of favor by the Belgians, as they will always ap- 
preciate and feel very warmly disposed toward you, not 
only on account of the very good tools you manufacture, 
but also due to the very excellent and liberal manner 
in which you have contributed to their relief and kept 
that poor nation from starving. 


Forging Ball Levers 
Bye HERMAN F. SALOMON 


I believe it will be of interest to those who have 
the problem of rapid and economical production con- 
fronting them to know how the Franklin Automobile 
Co., Syracuse, N. Y., is making two of their forgings. 
When these forgings, Fig. 1, leave the hammer and 
the sprues are cut off, they are ready to be assembled 
into their respective places, and act as moving parts, 

















THE FORGED PIECES 
vlass-smooth and to within limits of a few thousandths 
without a bit of machine work, except cutting a thread 
on the small piece. The larger piece A is a gear-shift 
lever and the small end B is of gear-tooth shape. The 
flat section C rests in a slot to keep the gear-shift lever 
turning, and the ball D moves in a two-piece 

forming a smooth ball joint. The smaller piece 


from 
socket, 
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A 
FIG. 2. SPECIAL DIE-SINKING CUTTERS 
E is a steering connection ball; four being used on 
each car. The ball acts as part of a ball joint, and 


the taper end is driven into a reamed hole where there 
can be no play. Both pieces are nickel steel. 

In the making of the dies there is nothing used but 
the ordinary die sinking equipment, horizontal milling 
machine, and the special shaped cutters shown in Fig. 
2. These cutters are made to allow for shrinkage. In 
the smaller dies there are three impressions; one for 
roughing, and two for finishing, therefore, giving the 
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production of two sets of dies in one. The only differ- 
ence between the roughing and finishing impressions 
is that the corners of the rougher are more rounded 
as shown at A, Fig. 3. 

First, the balls are sunk in each die with a ball- 
end mill. Then, in a horizontal machine, the sprues are 
milled in with a ,%,-in. end mill. On this type of die 


> 

















FIG. 4. DIES FOR GEAR SHIFT LEVER 
there is a sprue on each end of the impression, which 
serves the double purpose of allowing the surplus stock 
to escape, and also for the supporting end of the cutter 
to sink into when feeding the die up against the cutter. 
These ends of the cutters, marked A in Fig. 2, are 
centered to run on the milling machine centers. 

On the larger dies, Fig. 4, it is impossible to sink 
the balls with a ball-end mill. It will be seen by looking 
at D, Fig. 1, that the ball is not a full ball, it having 
been cut away at opposite sides next to the shanks for 
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clearance. To sink this impression it was necessary to 
make a ball cutter as shown in Fig. 2 at B, with a 
keyway in it to drive on the long cutter as shown at C. 
The ball part of the impression was first roughed out 
to make it easier on the cutter when feeding up. 

It is well to sink the impressions about 0.005 in. 
deeper than finish depth to allow for surface grinding 
after hardening. It was found that a small flexible 
shaft grinder is a very handy part of the die sinking 
equipment, to grind out places that changed in harden- 
These dies are being used in Bradley hammers of 
When the hammerman places 


ing. 
the upright helve type. 


DIES FOR STEERING CONNECTION BALLS 
the bar in the rougher, and starts the hammer he 
immediately begins turning the bar with every stroke 
of the hammer, and keeps this up until the dies come 
together. Then he places the work in the finisher, 
always turning to make it perfectly round and finally 
brings it over on the cutoff B, Fig. 3, which is shown 
set into a slot in the dies. It is fastened with a |-in. 
pin. The large dies, Fig. 4, have an impression A in 
the center for producing the flat shown on the forging. 
They have no cutoffs, it being best either to hot-saw 
them or cut them off in a press as the dies are quite 
large, being 8x8 in. on the face. It is needless to say 
there is no flash to trim off on these forgings. 


Price and the Man 
By A. SCHLEIMER 
Two concerns manufacture the same article, but the 


uses of the product of each is different. It may be a 


finished article or a part. A’s market may be such 
as to allow him a large profit, while the use to which 
B puts his product may demand close figuring. Natu- 


rally, the same operations are followed in both plants, 
but A can afford to pay better wages than B for the 
same work. 

Now, one of the important factors in manufacturing 








1048 AMERICAN 


is the cost of labor turnover. Briefly stated, turnover 
can be explained by the difference in cost of an operation 
when performed for a year by one man, and the cost 
of the same work done by 50 men, or a new man each 
week. This is an exaggerated condition, but explains 
the the this is understood, we 
realize the importance of keeping the man on the job. 

Analyzing the situation we find that, in order to do 
any work in an efficient manner, a man’s mind must be 
concentrated on that particular job, and in order to 
concentrate his mind, he must be interested in the work. 


case. Once value of 


Psychic law demands an incentive to produce interest. 
Lacking incentive, results are impossible in any line of 
endeavor. 

Webster gives the following definition of incentive: 
“Encouraging, inciting, rousing to action, spur, motive, 
influence, love of money, and the desire for promotion.” 

Just what constitutes an incentive is not always clear 
in the minds of For instance, there are those 
who consider that a light, well equipped, sanitary work- 
shop is an incentive. This is not so. Such a plant is 
congenial to the workman, and a credit to firm; but in 
reality it is nothing more or less than an investment. 
It can only be viewed in the light of an incentive when 
all other conditions are equal. The average man will 
take a job in a poorly lighted, ill-kept, unsanitary 
factory, where a high wage is an inducement, in prefer- 
ence to one in an up-to-the-minute plant, with a low 
wage scale. Of course, we know that this is not as it 
should be, but we must recognize the fact, and facts 
are what we have to contend with. 


some. 


THE REAL INCENTIVES 

The concensus of opinion of a number of executives 
is that there are only two real incentives, wages and 
promotion. But, if the increase of wage is taken out 
of promotion it will cease to be an incentive. There- 
fore, we have but one. Experience has proven this, and 
that is why the foreman receives a percentage in the 
bonus system as well as the workman. 

Some years ago, when the piece-work system was 
evolved, it looked the greatest factor 
toward solving the wage question. It was conceded to 
was possible to get. It 


was upon as 
be as near perfection as it 
proved conclusively that it was possible to advance the 
interest of the employee and the employer at one and 
the same time, a thing heretofore unat- 
tainable. Yet it was not long afterward that the bonus 
system appeared, an unqualified improvement on the 
These however, are simply systems, 


considered 


piece work plan. 
nothing more or less, and will be satisfactory, or other- 
wise, according to how they are put in operation. The 
What shall be the standard upon 
which an employee’s wage is If we pay 
him the price he asks when he applies for a job it may 
be too little, for he have mentioned than he 
really wants to work for because he wants the job. If 


real question is this: 
to be gaged? 
may less 
this is the case, he will be dissatisfied because he will al- 
have the feeling that he ought to get more. 
Again, he may ask for more than he expects to get. 
In this case he is likely to feel that, as he got his 
price, he would have received still more had he asked 
for it. This naturally leads him to think that the job 
is worth more than he is getting. 

Another way of getting a wage is to gage it according 


ways 
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to standards used in other plants for the same class 
of work. The objection to this is that when two con- 
cerns pay the same rate the actual wage is lost sight of 
by the employee, and other conditions will influence him. 
In the other plant he will be nearer home, the other 
employees may be more congenial, the plant equipment 
may be a little better, and other things too numerous 
to mention. 

The only logical way to set a wage rate is to base 
it upcn what the profit will permit. This is simply 
an application of the law of the survival of the fittest. 
If A can afford to pay $2 for a certain piece of work, 
and B can only pay $1.75, it is proper that A should 
have the first call. B is at a disadvantage, and is work- 
ing under a handicap. The that A refuses 
to pay more than B, he is placing in his own path the 
that B is up against. If 
paid a higher wage than they can get elsewhere for the 
same work, the percentage over and above the regular 
rate will be the most profitable investment that can be 


moment 


obstacles employees can be 


made. 

No plan has been, or ever will be, devised to keep 
secret the wages in any organization. Employees know 
when they are getting more than they can get else- 
where, as well as they know when they are getting less. 
When they do get more they will be content and inter- 
ested in their work, will be tractable and use every 
means to hold their job. It will be an easy matter to 
have them observe the necessary rules and regulations, 
which will tend to lessen accidents, to increase efficiency 
and output, and go far toward making a permanent or- 
ganization by cutting down the turnover to a mini- 
mum. 

In an organization working along these lines it might 
not be apparent that other workmen are acquainted 
with conditions, but let one of your men drop out sud- 
denly and you. will be surprised how quickly you will 
be flooded with applications to fill the opening. What- 
ever plan is used, whether the piece-work, bonus or any 
other system, it should always be borne in mind that it 
is simply a means to, and not a solution of the problem. 


English Lead Screw and Metric 
Threads 
By H. C. CARD 


The following may be of use at this time to those 
who want to cut metric threads on a lathe fitted with 
an English lead screw: This method requires a com- 
pound gear of 127 and 50 teeth. With this compound 
gear in use the gearing for any metric thread may be 
figured from the rule; threads per cm. threads per 
inch; i. e., ascertain the number of threads per cm. 
to be cut and using the compound gear select gears for 
the same number of threads per inch. 

For example: To cut 0.5 mm. pitch, which is 20 
threads per cm., select the same gears as for 20 threads 
per in.; for 1 mm. pitch select the same gears as for 
10 threads per in.; and for 1.25 mm. pitch select the 


same gears as for 8 threads per in. The compound 
gear is based on the equation 2.54 cm. = 1 in. (or 1.27 
cm. .50 in.) 


The above method first came to my attention at the 
shops of the Taft-Peirce Mfg. Co., about 1908. 
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Cost of Health Supervision in the Metal Trades in 1916 
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Core Box 
A. 


BY 


We have five plants 
Four of these plants are 


Jowel Pins 


FE. HOLADAY 


situated in different 


using taper dowel-pins 


locations. 


in 


core boxes and claim that they are the best and most 


satisfactory. 


I claim that a straight dowel pin is the only correct 


pin to use for core 


perfect core. 


boxes 
I back this up for the reason that our 


and will produce 


a more 


foundry has less imperfect castings returned to them 
due to imperfect cores than any of the other plants. 
If a straight dowel pin is used, any particle of sand 
in the hole will be pushed through by the pin and the 
box allowed to close tight. If a taper dowel pin is 
used, any particle of sand left in the taper hole will 
stay there and the core will not be perfect, owing to 
the fact that the core box will not come together. This 
also applies to iron core boxes where the pin is driven 
through one-half of the core box. I also claim that it 
takes more time to equip core boxes with taper dowel 
pins, consequently, they are more expensive. 


of Roughing Tools 
Yost 


Breakage 


By CHARLES L. 

Considerable trouble had been experienced in having 
high-speed roughing tools break in two in the middle 
directly the of the toolpost. Sometimes 
they would even break when a very light cut was being 
taken. 

On first thought, I attributed the breakage to cracks 
caused by a flaw in the steel or heat treat- 
ment, but upon making a very careful examination of 
a number of these fractures I could discern no trace of 
a flaw or crack in the steel. 

I reduced this trouble to a minimum by placing under 
each tool, after it was placed in the toolpost, a piece 


under screw 


improper 


of }{-in. flat iron the width of the tool and about 6 
in. long. This, acting as a cushion, tended to overcome 
the unevenness of the bottom of the tool caused by 


redressing and treating. 

I think this iron tended to neutralize the vibratory 
effect of heavy cutting, which in turn prevented crystal 
lization of the tool. 
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An Unusual Forming Die 
By M. E. 


The Wisconsin Metal Products Co., Wis., 
make a specialty of stamped and drawn metal parts 
and among the interesting dies used is the one for form- 
ing the flutes or corrugations in the curry-comb parts 


A B ie | 


MB PARTS 


HoaG 


Racine, 

















FIG. 1 CURRY-C*% 


shown in Fig. 1. These parts are first punched out 


of sheet steel and then bent to form as shown at A. 
The corrugating is then done on the die shown in 
Fig. 2. The piece to be formed is slipped on the die 


block A and the end the stop B. 
As the punch C descends the steel block D passes over 
the outer part of the piece to be corrugated and holds 


registered against 

















FORMING 


DIE 


r UNUSUAL 
the die block A while the circular-forming 
punch F presses the metal into the die. 

An interesting feature in connection with this punch 
and die is the circular forming punch FEF, which is in 
reality a screw with Whitworth form of thread. The 
setscrews seen at each end of the punch holder permit 


it against 


the punch to be turned when found necessary on ac- 
count of wear. 
In order to take the strain off the setscrews the 


punch is backed up by a soft steel wedge set in between 
the top of the punch and the holder. 

Referring to Fig. 1, B is the central member of the 
comb after forming and corrugating. This piece is set 
and riveted to the piece C to form a four-bladed tooth- 
less curry comb. 


Annealing Hard Spots in Oxyacetylene 
Repairs 
By GEORGE H. STAUFFER 


I have read the article on page 500, in which Charles 
L. Brand disagrees with G. Handyside in the practice 
of using sulphur as an annealing agent of cast iron. 
Mr. Brand is right, when he says: “It would prove 
detrimental.” Iron will absorb, up to 0.03 per cent. 
of sulphur, under ordinary conditions. An increase of 
from 0.04 to 0.08 per cent. of sulphur would render 
fhe mass hot short; that is, make it brittle while hot, 
and thus be productive of a poor weld. 

Mr. Brand suggests buying welding rods from repu- 
table concerns and thus avoid hard spots in the rods. 
There is wisdom in this suggestion, but since welding 
rods are usually very light castings, the welder may 
run across a hard spot once in a while, in spite of the 
fact, that a reputable concern made the rod. 

The communication from Mr. Handyside, page 16, 
had for its subject, annealing the hard spot. However, 
these hard spots may be neutralized by the use of suit- 
able fluxing. I know from experience, that borax used 
as a flux produces a good weld, thoroughly annealed, 
but when the same identical rod was used without borax, 
the weld could not be filed. 


Patterns for Large Bearing Caps 


By ARTHUR H. DILL 


I was working for a large manufacturing company, 
who up to this time, had been providing lubrication for 
the large bearings, by drilling and countersinking the 
caps for the bearings. It was decided to provide oil 
pockets or wells on all of the various bearings, and 
as their product included many styles and sizes of ma- 
chines, and many sizes of bearings, it appeared to be 
somewhat of an undertaking. However, the drawings 
were all changed, and orders sent to our patternmake: 
to change the pattern to provide for an oil pocket to be 
cast integral with the caps. 
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This is the way the patternmaker went about the 
He selected the largest cap and made a pattern A 
of wood of the oil pocket. 

Then he made several molds, B, of plaster of paris and 
poured enough lead castings at one heat for the entire 
lot of patterns. The lead castings were fastened to 


job. 





the caps by brads, as shown at C; the lead bending 
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THE LEAD PATTERN AND ITS APPLICATION 


to the contour of the wood pattern very readily. When 
he wished to provide for a shorter cap he would simply 
cut out the required amount from the center and join 
the ends, as shown at C. The lead was far more durable 
than wood, to say nothing of the saving of time and 
labor, if the usual method had been followed. 


Casting a Steel Worm 

By D. S. 

In the accompanying illustrations is shown a worm 
that was used in bottom-dumping coal cars. The worms 
were steel castings, approximately 4} in. in diameter 
and 9! in. long. They were made a loose fit for a 
square steel shaft by which they were turned when 
dumping the bottom of the car. As very little power 
was required, they could be made fairly light. They 
were cast entirely in dry sand cores, the boxes being 
constructed of hard wood, metal lined. The worm pat- 


MANN 




















FIGS. 1 AND 2. ASSEMBLED AND DISASSEMBLED 
VIEWS OF WORM PATTERN 
tern was of cast iron, fitted with a babbitt nut at one 


end. The cone-shaped pieces, in the assembled view, 
Fig. 1, are prints, the core box for these being shown 
at the top in the disassembled view, Fig. 2. After being 
rammed, the worm was turned out and the box sep- 
arated, being held together with two clamping bolts. 
Locating lugs were provided on the end and center cores 
so that they could be placed accurately in relation to 
one another. 


- 
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Brake for Wire Roller 
By GEORGE F. KUHNE 


There is sometimes in the shop a demand for musi 
wire cut to lengths. As the wire 
rolls. it is annoying to the operator to be com 
pelled to readjust the wire on the roller on account of 
its jumping over the flanges after it has been fed to 
the stop. 

A good way 


various comes in 


very 


to eliminate this trouble is to attach a 
spring and stud at the side of the roller stand, as in 





POSITION OF BRAKE FOR WIRE 


ROLLER 


the sketch herewith. This creates a tension preventing 
the roller from continuing its rotary motion, except 
when the operator pulls the wire to the required stop 
and cuts it off. 


Simple Ellipsograph 


By J. A. LUCAS 


The ellipsograph here shown will save you time. 
money and curses, when you try to lay out elliptical 


templets, dies or anything of the sort. It is so simply 


made that the illustration is self-explanatory. The 
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COMPONENT PARTS AND ASSEMBLED ELLIPSOGRAPH 


pencil protector can be bought for 2c. A common pencil 
is always handy. A piece of catgut string (nonelastic), 
a ring and wheel and two setscrews complete the in- 


strument. 
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An Automatic Rivet- and Tack- 
Driving Machine 


By JAY M. DOSKER 


The illustration shows an automati 
rivet- and tack-driving which is the 
trunk manufacturing establishment of the Grand Rapids 
Mich. It drives rivets at an 


speed. With this machine an 


accompanying 
machine used in 
Trunk Co., Grand Rapids, 
extremely high rate of 
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AUTOMATIC RIVET \ND TACK-DRIVING 


workman drive over 40 
rivets per min., while an experienced operator with the 
machine keyed to the highest pitch can drive at the rate 
Additional rivet or tack 
In oper 
and 


average can operate it to 


of approximately 800 per min. 
drivers may be added to increase production. 
ation a trunk is placed in an automatic feeder A, 
an entire side finished at one operation by the drivers 
B. The trunk is firmly clamped 
machine 


in place during the 


operation of the and is not handled by the 


workman in any wavy whatsoever. 


Button-Setting Job 


By HucGo F. PUSEP 


In reference to comments by Mr. Harris on page 602, 
regarding the merits of a button-setting job described 
by me in a previous article, | wish to add a few words 
of explanation regarding the job in question. 

The disk-in-contact method Mr. Harris 
would certainly produce the results, provided the center 


described by 


disk, 6 spacing disks, and the outer ring were machined 
to the But I differ 
from Mr. Harris as regards the disk-in-contact method 
being quicker of the two, and for the following reasons: 
In order to attain the disks 
must be kept to within less than half of the error al- 
lowed on the finished rings, which in this 
than 0.0001 in. in diameter and concentricity 
of holes with the perimeter of the disks. It would be 
practically but 
ground and lapped disks for this purpose. 


required degree of accuracy. do 


accurate results various 


case would 


be less 


hardened, 
I have yet 


impossible to use anything 


to see a lathe hand who can work to so close a limit, 
und a conservative estimate of finishing these disks 
would give at least 20 hours’ work, irrespective of 


the material cost which, including the large outer ring, 


would be a large item. All this work has to be done, 
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and done absolutely right before the boring of the 
i-in. holes can be started. 

There were altogether 6 rings of the given dimensions 
required for the construction of this special machine; 
and the total time taken by the toolmaker in machining 
the center piece, affixing the buttons, and boring all 
the holes in those 6 rings was about 24 hours, which 
would leave with the disk-in-contact method about 4 
hours in which to locate, drill, bore and ream the 18 
-in. holes, a practical impossibility. 

The reason for choosing a partial disk for the center 
piece was the fact that a piece of cold rolled steel } x 
13 x4! in. found in the scrap box of the shop, 
therefore, there was no necessity of waiting until a 
suitable piece was cut off and machined to the required 
thus increasing slightiv the cost of the 
whole job. I admit that a full disk would not have any 
elements of uncertainty as to permanent accuracy of the 
center button, but we encountered no difficulties in this 
the center button tested with 
every setting of a ring on the 


was 


dimensions, 


respect ; was 
an indicator at 
faceplate of the lathe. 

For the sake of argument, let us suppose that a set 
of disks had been made; the chances are a hundred to 
one that, as this was a special job, the disks would 
never be used again or would have to be altered alto- 
gether to suit a similar job of varied dimensions. 
Another thing that has to be taken into consideration, 
namely: few small shops building special ma- 
chinery will tolerate the expense of making a set of 


morcover, 
new 


Very 


disks if the job can be done cheaper by any other 
method. 
On very close work the true setting-bar method de- 


scribed by Mr. Harris is a very uncertain way of 
locating holes accurately for the reason that unless the 
bar runs dead true in the milling machine spindle it is 
of little worth, and I have not yet seen a setting-bar 
runs dead true unless it has been ground 

This procedure would 
rings in question to a 


which really 
in the milling machine. 
bring the of boring the 
prohibitive figure. 


to size 


cost 


Kind of Work for a Trade School 
Shop 


By W. D. FORBES 


Mr. Wesley McArdie, on page 907, Vol. 46, of the 
American Machinist makes comment: on my 
article concerning trade schools. I have never met the 
gentleman, but I have met a great many who have the 
same bent of mind and the same general set of ex- 
pressions. We will take a word from Mr. McArdle, and 
class all these gentlemen as “elements.” They would 
never submit to being called teachers, but would insist 
upon being called “pedagogues.” I cannot how it 
is in the case of Mr. McArdle, he may be an exception, 
but all the others that form this element, whom I have 
personally known, never served a real apprenticeship 
trade. The only value of a discussion is to 
broaden the those who listen to it, and it 
may not be worth while on the part of the American 
Machinist to lay before its readers what I now set down, 
vet the combination chuck is the one I would buy for a 
trade school if I had money enough to buy only one, 


some 


Say 


at any 
views of 
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because I could then show the students a chuck where 
the jaws could be made independent in their move- 
ments,:or could be made to operate simultaneously. |! 
could further show that when the circular rack is out 
of mesh with the pinions on the screws that the chuck 
is just as strong and rugged as any independent chuck 
of equal weight; more than this, | could show how little 
or no strain would be put on the circular rack when in 
mesh with the pinions and work was clamped by using 
the circular rack as it was intended to be used; that 
is, to bring the jaws to the work; also, that clamping 
should be done by tightening up on each screw lightly 
several times. So much for the chuck question in 
answer to Mr. McArdle. 

Now as to not teaching how to harden a reamer, and 
to forze and harden a tool, I contend that a trade school 
should not attempt to produce a toolmaker, but a plain 
every-day machinist; and as making a reamer is the 
job of a toolmaker anyway, its hardening should not be 
attempted by a machinist’s apprentice. Another reason 
is, it is much better to buy reamers than to try to 
make them, and in order to harden them better facilities 
would have to exist than is generally found at the or- 
dinary blacksmith’s forge. The element of hardening 
can just as well be taught by hardening an inexpensive 
lathe tool as by an expensive piece of work such as a 
reamer. 

Now, the question is asked by Mr. McArdle if I want 
to turn out only plain machinists from a trade school? 
I certainly do; that is, at public expense. The majority 
of manufacturers will agree with me, I am certan, that 
what they want is machinists, not foremen or tool- 
makers. These are of course wanted, but they will be 
obtained from the ranks of the machinist, and no trade 
school in the world can turn them out any more than 
a college can turn out a bank president. 

How Mr. McArdle arrives at the idea that the ma- 
chinists’ trade is applied mathematics, as far as the 
operator is concerned, is beyond me. 

Mr. McArdle may be able to talk a great deal more 
convincingly than I, even be far more persuasive. 

I will allow that he is 100 per cent. better in both 
than I am, but I will bet him a good cigar, if he smokes, 
that I could go around to twenty-five machine 
shops in a town and raise twice as much money in one 
day to open a trade school that would turn out “plain 
machinists” only, than he could in trying to raise money 
for a trade school to turn out foremen and toolmakers, 
and if I wanted to get the money from the ladies | 
would get ten times as much money subscribed by them 
to turn out plain cooks than he could to establish a 
school to turn out “demonstrating domestic economists.” 
What the country needs is people who are ready to do 
actual work as directed, for when such work is well done 
the advance of the party is assured. The point I made, 
in the article criticized by Mr. McArdle, was that higher 
education in trade schools should not be undertaken at 
public expense (I have no objection to private funds 
being so used) and I think that manufacturers will back 
me up in my assertion that more machinists are wanted 
who can run lathes, shaping machines, and planing 
machines, and who can read drawings correctly and pro- 
duce work within reasonable time limits, than they do 
men who understand plane geometry and trigonometry 
or can figure stresses and strains. 


MACHINIST 1053 


Che Critical Speeds of Rotors Resting 

on Two Bearings 

Py WALTER RAUTENSTRAUCH 
In reply to the criticism made by Paul Hoffman to 
my article on “The Critical Speeds of Rotors Resting 
on Two Bearings,” I will first quote in full what Mr. 
Hoffman gave in abstract: “The determination of the 
critical speed requires first the determination of the 
load diagram of the shaft. This load to include the 
weight of the shaft as well as the weights of all the 
attached parts. It will found convenient to divide 
the length of the shaft into sections A, B, C,. . .Q. 
R as shown in Fig. 11, for the purpose of conveniently 
estimating the weights of the several parts of the rotor 
and distributing the load along the length of the shaft 
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axis. Some judgment must be exerc’sed in making these 
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COUPLING 
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computations in order that too much labor be 
tered into when the conditions of the problem to be con- 
sidered do not justify the expenditure of a great deal 
of time. 

“The sections A, B, C are assumed to be equivalent to 
a 3-in. shaft for the that the 
of the coupling will probably be compensated for by the 
greater stiffness. At least the unknown 
since the stiffness will depend on the accuracy of the 
fit. Furthermore, taken one 
cal speeds resulting will not be noticeably different.” 


reason additional weight 


situation is 
way or the other the criti 


My argument was made entirely with reference to 
weights, although I can readily see how one referring 
only to the last few lines might interpret these as re- 
lating to stiffness. With the assumption of a 
block of metal 7 in. in diameter, the stiffness is very 
different from that of a 3-in. shaft. The deflection 
diagram clearly shows that the greatest deflection oc- 
curs over this section and, therefore, any stiffening of 
the shaft at this place will noticeably effect the criti- 
cal speed. 

But my opinion and that of other engineers to whom 
I had submitted this very point is that this particu- 
lar form of coupling may admit of as much deflec- 
tion as the solid 3-in. shaft, and my reasons for this 
conclusion are as follows: The design of the coupling 
is shown above. To my knowledge Mr. Hoffman has 
not seen this design in this instance. It is at once evi- 
dent that this is not a “force fit,” as Mr. Hoffman sug- 
gests, nor does it parallel the instance cited by Mr. 
Hoffman in his reference to Stodola. Again, it will be 
observed that, contrary to Mr. Hoffman’s assumption, 
the moment of inertia is not constant throughout the 
length of the coupling, but is much less than he assumed 
for the major part of the length. 


solid 
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lhe gripping effect on the two shaft ends is had by 
the tightening of eight {-in. bolts. The two halves 
of the being bored with a 0.005-in. liner be- 


tween the the two 
never- 


couplings, 
halves, 
shaft ends. 
the 
bolts is probably a 


for a firm seating of 
With this provision it 
frictional contact provided by 
maximum on that 
shaft which is at right angles to the 
In the line of the split there is no 
grip of any 


provide 
halves on the 
theless ren 
tightening 


lains tnat 
the 
surface of the 
split in the coupling. 

drawing together and, 
quence. When the split is vertical, 
restraint offered is a frictional grip around the neutral 
axis and thus unfavorable to bending, but most 
longitudinal the tendency 
from this position when the split 


therefore, no conse- 


it appears that the 


resist 
resist shear or 


90 dee. 


favorable to 
to slip. At 
is horizontal, the grip is most favorable to resist bend- 
to resist longitudinal shear. Th 
internally, 
ground; 


ing, but least favorable 


moreover, is not ground nor are 
the shaft ends fitting in the 
therefore, the nature of the surface contact is uncertain. 
The bolts are not provided with locknuts, but a cotter 
ig off of the nut. 


present, I am in- 


coupling, 


coupling and, 


pin g a complete backi 
With these elements of flexibility 
clined to believe that the coupling does not afford a mnchk 
greater stiffness than the continuous shaft. I hope to 
obtain some experimental evidence in this matter, which 
[ shall be pleased to publish. 


uards against 


Pump-Rod Repair 


By J. A. LUCAS 


The shaft of a large feed pump snapped, as shown 
in Fig. 1. As we could not shut down the plant for 
repair and had no other means to feed the boilers, we 
came to the quick solution here shown. 

In order to give us room for the square pipe die to 
the broken shaft was forced 











cut the thread as shown, 
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THE PISTON-ROD REPAIR 
half into the water end, the other half into the steam 
end. A suitable coupling was screwed, on the two ends, 
and in a very short time the shaft was in commission 
again. The pump ran until a new shaft was made, this 


being installed when the plant was shut down in the 
regular course of events. 
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Turning and Boring Attachment 


SPECIAL CORRESPONDENCE 

There are many shops that are sometimes called on 
to do boring and turning jobs that are too large for 
the lathes at hand. Where not enough of 
this work to warrant the investment in a boring mill, 
the attachment shown in the accompanying illustration 
handy for these odd jobs. 
simple construction, 


there is 


will be found very 
This 


cir ular 


similar to 
Part of 


fixture is of 
nilling attachments in general use. 
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NING AND ACHMENT FOR A PLANER 


BORING 
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the table shown at A is a worm gear, and is driven by 
a worm on the end of the shaft B. This shaft is sup- 
ported at the end by the bearing C, which is 
bolted to the planer table. is obtained through 
pulley D, which is driven from the lineshaft. 

shown in the illustration is also equipped 
and F' which is manufac- 
Dubuque, Iowa. The two 
useful tool 


outer 
Power 


The planer 
with a milling attachment E 
tured by the Adams Co., of 
attachments make the 
the small shop. 


planer a very for 


Grinding Snap Gages 


By ALLEN KNAPP 


In an article appearing on page 472 entitled “Grind- 
shown using a thin 
the 
thereby grinding both faces 
the 


Gages,” a was 
spacing collar between 
mounted on a wheel arbor, 
without removing 
it as is done in some shops. 

I have found this method good, 
plain the desired g 
to the shape of a T-wheel. 
very slight amount of 
in order to the 
wheel will last for a surprisingly 
the the credit of 
wheel over the former double- 
be used in a much smaller gage. 

The loss of time caused by the reversing of the wheel, 
together with the use, made necessary 
by the subsequent truing certainly prohibits the use 
of one saucer wheel in grinding snap gages where there 
of this work to be done. 

I heartily agree with the writer of the article in 
that there is much needless waste of wheel and time 
through the careless forming and truing of wheels in 
grinding departments. 


ing Snap set-up 


two saucer wheels, whole 


of a gage wheel and reversing 


but I prefer using a 
and grade dressed 
only 


rain 

It is 
the 
cutting edges, 


wheel of 
necessary to 
the wheel 
and the 
long period. One of 
the single T-shaped 
is that it can 


remove a sides of 


secure proper 


advantages to 
Saucer type, 
wheel’s 


loss of 


is any amount 


many 
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Utilizing Discarded Geometric Chasers 
By W. F. 
The three illustrations show how discarded 
ric’’ chasers can be utilized, the chamfering tool being 
exceptionally rigid and in addition saving much time. 
The whole face can be only 
to loosen the screw and push the blade backward or 
forward until the complete cutting edge has become 
dull. 
The chaser 


HIRSCH MANN 


“Geomet- 


used, as it is necessary 


difficulty 
shops besides my own. 
Whitworth, 


holder 


was made to overcome a 


that undoubtedly exists in other 
often, 


Ver) within the past few 


years, 


1 


oe WWW 


. 
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FIG.1 
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FlGS l re HOLDER FOR CGROMETRI CHASERS | 
International and millimeter pitch threads have been 


Toolrooms have been rushed, and the makers 
of chasers have been unable to furnish their product. 
Consequently, much of this work has been 
lathes with feed-screw or chasing-bar attachments. In 
instances I found that I had the chasers in the 
but either in U.S.S. or V-thread. |! 
chasers, leaving the diameter a 
trifle large, and then the specified 
thread (but not the diameter) the 
to cut the work to the desired form of thread. 


called for. 


made on 


many 
diameter specified, 
therefore used these 
used a chaser of 


inserted in handle 


Grinding Cutters 


By A. K. SCHWARZ 


Some weeks ago a man walked up to me asking for 
a job. He claimed to be an expert tool grinder, 
I needed such a man, I hired him. Among the firms 
he named as his former employers were some large East- 
ern concerns. Whether his statement 
I do not know; he did not last long enough to make 
an investigation worth while. 

I gave him a special counterbore to grind and specified 
3 deg. clearance for the outside and 5 deg. for the end. 
I soon discovered that the fellow did not know a thing 
about clearances. Upon being asked how he ground 
tools before, he answered, “Well, we just ground them 
until they looked like they had plenty of clearance and 
let them go.” 

lt is an astonishing fact that some otherwise up-to- 


and 


was true or not 
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date shops permit such primitive methods to exist in 
their cutte They 
isfied with simply bringing the cutter or 
cutting edge, regardless of clearance, land and the num- 
ber of high teeth Disk grinding wherever 
possible is common practice, although it has been proved 


r-grinding department. seem to be sat- 


tool to a sharp 
wheel 
that the cup wheel is the proper wheel to use. Tools 
stand up much longer 

claims to have impreved the output 
correcting faulty 
I have seen expensive solid side-mill- 
lathe We 
which causes the cutter to 


ground in such manner 

Some authority 
of a milling machine 60 per cent. by 
cutter 
ing cutters 
all know 


grinding. 


ground on common mandrels. 


mandrels are taper, 


\\ 
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rool, AND CHAMFERING TOOL 


AND CENTERING 


0.010 in. 
If the 
really not 


be out of true sidewise. Let us assume that 


of steel must be removed to sharpen the cutter. 
0.005 in. true, which is 
then 0.015 in. must be 
true it up; if the cutter 
sides, or 0.030 in., it is 


this about 10 


cutter runs out of 
the 


ground 


worst case I have seen, 


order to and 
both 


Do 


away in 


has to be ground on too 
nuch 


good-bv 


ground to waste. times, then 


cutter. 


Gear cutters and formed cutters seldom receive suffi- 
cient care in grinding. A machine-tool builder of 
Cincinnati, in whose tool-grinding department I was 


nine variation 


in the 


emploved about 
0.001 in. 


vears ago, permitted a 


of only height of teeth on those types 
of cutters. 

A thorough inspection of tools that have been ground 
best prevent 
I wish to mention. 


is necessary to obtain results and would 


occurrences like the one Some time 


ago, while I was working on the bench, I obtained an 
end mill from a tool-supply room to rough out a punch. 
It was my intention to come within about 0.020 in. of 
the line, and I assumed that any cutter would be ground 
after taking a few 
I examined the end mill and 
about 13 in. of length, it 
Someone evidently had 
and obtained an- 


small at the 


good enough for the job; but cuts, 
[ found out differently. 
found it 0.025 in. taper in 
being small toward the shank. 
it ground for a special job, I thought, 
other which was 0.015 in. taper, 
end. 


end mill, 


A good deal of wrong tool grinding is also due to the 
fact that most so-called universal tool and cutter grind- 
ers make frequent changes extremely difficult. 
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Put the Drafted Mechanics Where | 


They Belong 





Hk. first consideration of ever) modern lines, we must conserve our 

problem must be its relation men even more than we do our other 

to the general good and not resources. 
its effect on any one industry. It | 
is with this in mind that we urge the :| 
sreful and anced: : Aoraet f the : 
careful and speedy consideration of the . : ’ . 3 | 
?- Our first draft, with the best of Hq 
best service which can be rendered by | 


intentions, was selective in name only. 


the thousands of mechanics who are 
in the National Army. Such consider- 


ation can result but one way. Mechan- 


But instead of omitting its errors and 
correcting them in the light of the 


experience of England and France, the 


ics in the army should be detailed to . 
“Wile; Provost Marshall’s department has 
the work for which they are best aes 
| : . clung to its first ruling. 
fitted and in which they can render the 


greatest service. 





The Ordnance division has been 


We appreciate the desire to avoid sadly handicapped by a lack of drafts- 
appreciat 1eS avoid ' 
men and has appealed to the Adjutant 


all discrimination, to be absolutely fair 


“) all: but there is nothine feir in General to detail some of the hundreds 


of draftsmen now in camp, to the very 


lbh hit LLL LLL t Titi) 











leaving to chance the service men are . ~~? 

ee oa necessary work of designing artillery 

and ammunition, but in vain; because 

of this, manufacturers, who had already 
lost good men in the draft, were re- 
The chance drawing of a number by quested to release a portion of their 
which men happen to be designated remaining staff for this work. E 
to service is not an efhcient way to E 
determine the best service they can H 
; || 
render The same condition now exists with H 
regard to mechanics for the shops at 
the army bases, somewhere in France. E 
We never pick our men for any These bases require several thousands : 
: business blindfolded, even though we of good mechanics, and efforts are E 
do not discriminate for or against any being made to secure them from the E 
lass of men. We realize that some are machine shops of the country, already : 
most valuable in one kind of work, short-handed in most cases. And at the : 
while others excel in an entirely differ- same time in the various camps there : 
: ent lin \nd. if we are to work along are thousands of good mechanics being | 
is : 
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drilled for infantry duty who, accord- 
ing to the Adjutant General, cannot 
be detailed to the work in which they 
would be of much greater value than 
they can possibly be in the trenches. 


If the Government demands that 
the various machine shops give up 
some of their men, it will be done. But 


those who feel that they have the best 
interests of the country at heart, know 
that it would be a terrible and costly 
mistake; the same kind of a mistake 
which both 
bitterly regretted when it was too late. 


Iengland and France so 


The shops are already short of good 
the 


necessary 


men needed to on huge 


machine-building 


carry 
program 
the 
guns and of airplanes in large quanti- 
And 


weapons, no army can hope to succeed, 


to do our share in making of 


ties. without these and other 


no matter how large nor how well 


drilled it may be. 


Every good mechanic taken from 


the shop which is building munitions 
or machinery with which these muni- 
means a_ lessening 


tions made, 


in the output of that shop. It 


are 
takes 
away not only one man, but all the 
skill 


and experience have given him. 


training 
\nd 


this training is most difficult to replace 


knowledge and which 


at this time. 


men or 
this 


whether 


New 


women, 


workers, 


must be trained, and 


training can only be done by those who 
the With the 


great demands which are to be made on 


already know work. 
all our shops when the present program: 
gets fairly started, the necessary dilu- 
tion of skilled labor by unskilled meu 
and women will tax all our resources. 
And if the army can take away the 
men who can teach and train the new 
hands, our shops are doubly crippled 
at a most inopportune and dangerous 


moment. 


The main excuse given for holding 


these skilled mechanics is that the 


army needs just this kind of intelligent 
The 


the 


men for corporals and sergeants. 


compliment is appreciated, but 
machine-building industry can hardly 
claim a monopoly of the brains of the 
country. There are thousands of 
equally capable men in industries which 
are less essential at this time, industries 
which do not and cannot supply the 


munitions for our boys in France. 


It is not a question of exemption 
from service, either for the benefit of 
the man or the shop. We are asking 
only that such mechanics as are needed 
for military service be assigned to the 
duty in which they can be of greatest 
this is a 


service to the country; and 


consideration which has already been 


too long ignored. Immediate action 
is needed to prevent further disorgani- 
zation of industry. The machine in- 
dustry is at the service of the country 
Its only desire is to preserve its capac- 


ity to increase its capacity for service. 
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This department is open to all new equipment of interest to shop owners. Photographs and data 


Sho | be addressed to Editorial Department, “American Machinist.” 


T z 4k . oul stee I $ phos or-br > aArings ¢ is 
Woods [ niversal | oo] and ( utter- toul teel, runs in phosphor ronzé bearing ind j 
a ; ‘ equipped for two speeds. Both horizontal and vertical 
Grinding Machine swivels are incorporated in the headstock, which is pro- 
vided with a No. 12 Brown & Sharpe taper collet. An 


The Woods Engineering Co., Alliance, Ohio, has | 
internal grinding attachment is supplied, as well as a 


recently made a number of improvements on its No. 
, . ere: ic > « . .Y h: f 
universal tool and cutter-grinding machine which is ¥"!Y®! al vise and countershaft. 
illustrated. The machine is furnished either for belt 


drive as shown, or with a self-contained motor drive. “SGanyson’’?’ Hand and Bench Punches 





The “Samson” hand and bench punches are now 
being manufactured by the Machine Appliance Corp., 
351 Jay St., Brooklyn, N. Y. The illustrations show 
two punches which are applicable for machine-shop 
work. Fig. 2 shows the No. 1 hand punch which is 





nade in sizes from .'. to in. in diameter with an 
opening between the dies of in. The throat is 1 
































IND CUTTER-GRINDING MACHINE 
La el, 
10 it I £ er, 
The knee is of the box-section type and entirely en- “———— -=-- - 
circles the column, sliding on a V-key adjustable for "IG. 1. BENCH PUNCH 


wear. Both the elevating and cross-feed screws have 

micrometer dials. The saddle slides on one V- and one in. deep, and the capacity of the punch in sheet iron 
ex- or soft steel is up to 20 gage. Paper, cardboard, leather, 
posed at any position of the table. The head may be etc., up to ; in. thick may be handled. If desired, the 
swiveled through 180 deg. and is provided with a 2-in. punch may be furnished with interchangeable dies for 
The spindle is various sized holes within the limits specified 


flat-way; the bearing surfaces of which are never 


clamping nut and graduated column. 
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Fig. 2 shows the No. 3 bench punch. This is fitted 
with a compound lever and is of heavy construction, 
being adapted for sheet iron and steel up to ! in. 
thick. Punches and dies are furnished from 3. to } 
in. in diameter, the opening between them being 2 in. 

















SAMSON HAND PUNCH 


FIG. 2 


The depth of throat is 3 in. Extra dies may be fur- 
nished in sizes from ,*, to } in. in steps of ;; in. These 
may be quickly interchanged when holes of the various 
sizes are desired. 

This concern manufactures a various line hand 
punches, stamps, etc., which are made in a variety of 
styles and sizes. 


of 


Moss-Ochs Ratchet-Tap Wrench 


The ratchet-tap wrench illustrated, is now being 
marketed by the Moss-Ochs Co., 3387 East 116th St., 
Cleveland, Ohio. It is made in two sizes: No. 1, with 
a capacity of { in.; No. 2, with a capacity from | to 
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MOSS-OCHS RATCHET-TAP WRENCH 

! in. The T-handle is made sliding to permit operation 
in corners, but may be held in the center by means of 
a dog which automatically fits on a flat-milled surface 
on the handle. The ratchet adjustment for right- or 
left-hand motion is accomplished by turning the knurled 
sleeve. The chuck and ratchet are hardened to prevent 
wear, and the knurling on the chuck sleeve insures a 
firm hold for tightening or loosening. 
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“Presto”” Blueprint and Drawing 


Holder 


The National Co., 273-279 Congress St., Boston, 
Mass., is placing on the market a holder for blue- 
prints, records, charts, drawings or newspapers. Fig. 


1 shows the top strip of the binder removed for add- 
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LPERS ARI REMOVED 


FIG. 1 HOW 


ing new material. The top strip is removed by means 
of catches shown in detail in Fig. 2. The device is 
locked by pressing the lever B and released by pressing 
lever A. The hardened-steel stud C is fastened to the 
lower strip F, and the lever B is fastened to the upper 
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FIG. 2 DETAIL OF THE CATCH 


strip D. The holder may be suspended by means of 
the hooks shown at the top, and wili hold from 1 to 
60 prints or papers. it will be noticed that three 
catches are used, this feature allowing narrow prints 
to be held firmly. The holders are made in three sizes, 
30, 36 and 42 in. 


Critchley Improved Expanding 
Reamers 


The illustration shows one of the improved Critchley 

panding reamers which have recently made their ap- 
pearance on the market. These reamers are fitted 
with six adjustable blades which enables the use of 
a micrometer for setting to size. The adjustment is 
made by means of the nuts at the ends of the blades 
which slide in inclined slots. Each reamer will expand 
from 0.010 in. to 0.015 in. its maximum listed 
size, which permits considerable grinding before new 


over 
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IMPROVED EXPANDING REAMERS 


blades are necessary. The adjustment is such that a 
set of 17 reamers will ream all sizes of holes from 43 
to 4,1. in. These tools are the products of the Cutter 
& Wood Supply Co., 68-70 Pearl St., Boston, Mass. 


CRITCHLEY 
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Draper & Hall Universal Grinding 


Machine 
One of the latest universal grinding machines to 
make its appearance on the market is illustrated. It 


is the product of the Draper & Hall Co., Middletown, 
Conn. It is adapted to grinding cutters, reamers, 
counterbores, taps, end mills, arbors, gages, etc., as 
well as to internal and surface grinding. The table 
has no overhang, being supported its entire length b. 
the longitudinal slide, which in turn, rests its entire 
length upon the main column. One end of the table is 


graduated to allow settings for taper per foot, while 

















D. & H. UNIVERSAL GRINDING MACHINE 


Swing, 8 ir ongitudinal feed, 18 in d 
17 in.; cross-feed, 7 ir vertical adjustment, 7 i top of plate 
6x4 in grinds cutts con itio l2 i ter 
eter of whee 6 it veight complete 
countershaft, 700 Ib 


degrees. The spindle 


in diameter, and is 


the other end is graduated in 
is of 60-point carbon steel, 1,7, in. 
equipped with taper white bronze bearings protected 
from dust by means of felt The headstock 
is universal, and a hand-table, chuck and special milling- 
One 


washers. 


cutter grinding attachment may be attached to it. 
of the special features of the machine are the attach- 
is claimed make the machine quickly 
adaptable to various work. The standard 
equipment includes universal vise, 3-in. chuck, V-com- 
bination attachment, internal grinding attachment, 
hand-table, adjustable tooth rest, tooth-rest holder for 
spiral cutter, three dogs and two wrenches. A magnetic 
chuck can be furnished as an extra. 


ments, which it 


types of 


Moving Machinery 


By Oscar E. KOEHLER 


When it is necessary to move machinery from one 
room to another, it is of course desirable to have the 
machines running again as soon as possible. Quite fre- 
quently there is a delay, due to the fact that the drafts- 
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man overlooked an obstruction that prevented setting 
some machine as planned. Then the rest of the machine , 
layout is generally upset 

The writer had occasion not long ago to transfer a 
large number of lathes from one room to another. The 
lathes were of various makes and sizes; in fact, no two ; 
were alike. The room into which they were going con- 
tained some machinery, somewhat scattered, and sus- 
pended from the ceiling were rails with a beam trolley 
that sustained a Triplex block for lifting. To arrange 
the lathes so as not to interfere with the machinery | 
already in place and yet locate the countershafts so that 
the belts would not interfere with the trolley-rail 
hangers would have presented a difficult job to any 
draftsman. The obstructions and interferences seemed 
innumerable. To overcome the difficulty, the writer 
had a carpenter make frames or dummies of wood, as 
shown, to represent the maximum width and length of 
On a single board 





the outermost portion of each lathe. 





Py. 
fo 
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SAMPLE OF MACHINE DUMMY 


the exact length of the countershaft were marked the 
bearings B, friction pulleys P and cone in their respec- 
tive positions. A crosspiece was fastened on the frame 
at the center of the headstock-cone location. A spike 
driven through the center of the countershaft and head- 
stock cones made the countershaft, friction pulleys and 
hangers (bearings) movable to either side of the cone, 
as any particular condition might necessitate. 

When all the frames were made, each one was put on 
the floor, and location sighted for its countershaft. The 
dummies were moved around in various combinations 
until a favorable layout was established. There they 
were left until the actual machines were brought in, 
and one by one the lathes were set up and started. This 
plan worked very successfully and was much cheaper than 
having a draftsman lay out the shop plan and miniature 
machine diagrams on the drawing board. When the 
transfer of machines was completed, the frames were 
dismantled and the boards were used for boxing. 


Holder— 


Diamond-Tool 
Erratum 


In the description of the diamond-tool holder, manu- 
factured by the National Machine Co., 111-135 Shelton 
St., Hartford, Conn., on page 783, and in the Condensed 
Clipping-Index card on page 835, the size of tools held 
should be from ,; to 4j in., instead of from ,, to 4, in, 
as printed. 


“ Hartford” 
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Washington, D. C., Dec. 8, 1917—The very import- handled in addition to an increased passenger traffic 


ant question of transportation affects the machine 
shop so vitally that any information in regard to it is 
of particular interest at this time. 

In addition to the movement which on foot to 
increase the use of motor-truck transportation, particu- 
larly by urging the improvement of existing highways, 
it is interesting to note what is being done by the 
Railroads’ War Board and to see what can be accom- 
plished by complete codperation in the matter of a 
public utility such as transportation. The delays in 
securing rail shipments are not only exasperating but 
they delay the production of munitions of various 
kinds; and to the man whose form of service involves 
travel from place to place, the habitual lateness of the 
trains, particularly in and out of Washington, is caus- 
ing considerable loss of time. 

It is not fair, however, indiscriminately to condemn 
the railways, because more than ever before, they are 
earnestly striving to carry out their part of the war 
program. Duplicating trains are being eliminated from 
competing roads, trains de luxe are being withdrawn, 
and so far as possible the work of transportation is 
being handled as fully and rapidly as the equipment 
permits. 

MOVE FREIGHT WITHOUT INCREASED EQUIPMENT 

In spite of embargoes and the limitation of ship- 
ments on some classes of goods, the freight tonnage has 
increased 16 per cent. over the corresponding period of 
last year. Some idea of the increase during the past 
10 years may be had from the fact that for the six 
months ending in September the railways handled more 
freight traffic than in any entire year prior to 1907. 
In coal alone there were moved 150,000 more carloads 
of anthracite than within the same six months for 
1916, making an increase of 18 per cent. Curiously 
enough there was the same increase in the hauling of 
bituminous and lignite coals, only in this case it meant 
the hauling of 751,000 more carloads than in the same 
period of last year. 

In addition to this, a total of 116,000 carloads of 
freight have been hauled to the National Army and 
National Guard camps; there were also more than 17,009 
carloads of freight handled for the Civic Board. The 
advantages of the codperation which is now being 
secured, and which means the elimination of competi- 
tion in railway transportation, is indicated by the fact 
that all this additional haulage has been done with 
practically the same equipment and facilities as before. 

One of the most gratifying features of the whole 
situation is the way in which the troops have been 


is 


which by the way has been th largest ever known. 
Between Aug. 1 and Nov. 12, 1.200,000 soldiers were 
transported to training camps, cantonments, and points 
of embarkation. This troop movement involved the 
use of approximately 2750 special trains. This large 
passenger traffic and troop movement have complicated 
matters and increased the difficulty of the freight traffic 
which included the moving to training camps and can- 
tonments about 75,000 carloads of supplies per -nonth. 


SLEEPING CARS FOR SOLDIERS 


One interesting feature in connection with the move 
ment of troops is the fact that, with very few if an: 
exceptions, troops which had to be in transit during 
the night have been provided with either tourist or 
regular Pullman sleepers. Such a method of moving 
troops has never been employed by any other country, 
and it will be remembered that the German military 
officials pointed to our use of sleeping cars for troops 
as an evidence of our lack of military fitness. They 
are in a fair way to change their minds in a few 
months. 

On one of the long hauls 8000 men were moved from 
a training camp on the Pacific Coast to a point on 
the Eastern Coast, a distance of 3700 miles in 
than a week. This contingent traveled in 16 sections 
each consisting of 12 tourist cars and 2 baggage cars. 
In order to do this the Pullman company changed the 
supervision of the supply and movement of these cars, 
from their headquarters in Chicago to Washington. 
Here they have stationed an assistant to the superin 
tendent, with headquarters in the office of the Rail 
roads’ War Board, where he is in daily touch with the 
office of the Quartermaster General. 


less 


SECURING SLEEPING CARS 

On receipt of requests from military authorities for 
sleeping-car equipment, the latter is immediately secured 
by wire and rushed to the point needed. As a result 
of this codperation, half a million of our soldiers have 
been spared the discomforts of making long train trips 
in day coaches. It is also gratifying to note that there 
have been practically no casualties in transportation. 
The railroads have adopted an average speed of 25 
miles an hour for all troop trains, except where freight 
‘ars needed for the transportation of equipment are 
incorporated in the trains. In such case the speed is 
reduced to 20 miles per hour. 

While the machine-building irdustry has been sub- 
jected to more or less delay in transportation, it is 
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MACHINE BOLTS—Warehouse discounts in the following 
‘ities 

New York Cleveland Chicago 

% by 4 in. and smaller 30 % 0) 4:0-—10% 


Larger and longer up to 1 in. by 30 in 15% 10° 1:0—5 % 


warehouses at the places named the following 


price 


WASHERS—From 
amount is deducted from list 


For wrought-iron washers 


New York $1.00 Cleveland $3.50 Chicago $23.00 
For cast-iron washers the base price per 100 Ib. is as follows 
New York $5.00 Cleveland $5.50 Chicago $3.50 


COPPER RIVETS AND BURS sell at the following rate from 
warehouse 


— Rivets ———————,  ————_——-— Burs ————— 

Dec. 7, 1917 One Year Ago De: 1917 One Year Ago 
Cleveland. List plus 10% List price List plus 10% List price 
Chicago List price List price ast price List price 


New York. 10% from list 10-244 % from List price 10-2% % from 


list st 


RIV ETS—The following quotations are allowed for fair-sized 


orders from warehouse 
“Chicago 


New York Cleveland 
30 % 


Steel and smaller 30% 10%* 
Tinned 30 % 30 % 1O™%* 
*For less than keg lots the discount is 35% 
Button heads, 3, 7. 1 in. diameter by 2 in. to 5 ‘n. sell as fol- 
lows per 100 Ib 
New York $7.90 Cleveland ..... $6.85 Chicago $5.50 


Coneheads, same izes: 


New York $7.10 Cleveland ..... $6.95 Chicago ..... $5.60 


PEELE UEC CLLR CCC 1 VOCTTUUECYE ELTA ERDT ASAE EET 
STALS— “, ng ¢ »alers’ reha<ing — om _ 
OLD METALS—The following are the dealers’ purchasing MISCELLANEOUS 
prices in cents per pound 
—New York— Cleveland 7 1 
Deo. fo Dec. 7 One SEAMLESS DRAWN TUBING—The base price in cents per pound 
1917 Year Ago 1917 Year Ago om warehouse in 100-Ib, lots is as follows 
Copper, heavy and crucible 22.00 29.50 ” OO "8.50 New York Cleveland Chicago 
Copper, heavy and wire 21.00 238.00 "1.50 28.00 brass 38.50 t6.50 41.00 
Copper, light and bottoms 19.00 25.00 0.00 25.50 Copper £0.50 17.50 $3.00—45.00 
Lead, heavy 5.50 6.25 5.75 7.00 - 
Lead. tea £.00 5.75 4.75 5.50 For immediate stock shipment 3 s usually added The prices of 
Brass heavy 14.25 16.00 14.50 17.25 course vary with the quantity purchased For lots of less than 100 Ib 
Brass, light : 10.50 13.50 11.50 13.75 but not less than 75 Ib... the advance is 1lé for lots of less than 75 Ib 
No. 1 yellow brass turnings 14.25 17.00 13.50 15.75 but not less than 50 Ib., the advance is 24%c¢. over base (100-Ib. lots) 
Zine 75 9.00 »50 9.00 for less than 50 Ib, but not less than 25 ib x. should be added to the 
base price ind for quantities under 25 Ib, the increase above base is 10x 
ALUMINU™M—tThe following prices are from warehouse at 
places named , 
New York Cleveland TIN PLATES—Warehouse prices per box 
No. 1 aluminum, guaranteed over 90 pure, ir c ‘ - 
ingots for remelting (ton lots). per Ib 3G6—3BRe 37.00 ORC plate 14 x 20 
—New York— — Cleveland Chicago —~ 
COPPER BARS from warehouse sell as follows in cents per Nai? , — ae -~ , ne Dec. 7. _ One 
for ton lots and over 100 It ween Yea Ago A9t7 Year Ago 1917 Year Ago 
Dec. 7.1917 One Year Ago 1% ge “iy $12.00 $8.25 $12.00 $5.40 $11.75 $6.80 
New York 10.00 41.00 pigs . 4 4 12.17% oO 11.90 6.95 
Chicago 10.00 17 00 Terne plate, 20 x 28 
Cleveland 37.00 $°2.00 Base Net Coat 
Weight Weight ing 
BABBITT METAL—Warehuse prices in cents per pound es Ib 200 s..$19.00 $10.50 $18.95 $11.60 $17.90 $11.25 
, 14 8 19.30 10.80 19.25 11.90 1825 11.55 
—New York Cleveland— ——Chicago——— I C ‘0 Ss 21.30 12.80 21.75 14.15 °0.35 13.60 
Dec. 7 One Dec. 7 One Dec. 7 One I C 718 iz 21.50 12.00 1.75 13.00 19.25 11.95 
1917 Year Ago 1917 Year Ago 1917 Year Ago I C 1 15 00 13.00 ? 50 l 0 19.50 12.90 
Best grade 70.00 60.00 $6.00 51.25 70.00 0.00 l C 226 BO 7? 50 13.50 2 On 14.75 050 13.80 
Commercial 40.00 30.00 "1.50 1850 "5.00 @ 30.00 0.00 I. C ‘231 45 23.00 14.25 4 50 15.75 1 30 15.05 
I.C 236 30 23.50 15.50 5.75 16.75 OF 16.05 
3 241 35 5.00 17.00 6.75 17.75 23.25 17.15 
* 2 "46 10 , ) 1¢ P + - . 
T “ rf roo S00 19.00 > 
SHOP SUPPLIES : = 
NUTS—From warehouse at the places named, on fair-sized COTTON WASTE The f : 
3 rs 4 ¢ oOlloy iz prices are ince Ss r 
orders, the following amount is deducted from list ial 8 are in cents per pound 
fs = _ New York 
—New York— —Cleveland- — Chicago De 7.191 My Or Y r Ag . Cl . 
B" ae * 7 T eal go eveland Chicago 
Dec. 7 One Dec. 7 One Dec. 7 One White 11.00 to 13.00 3.00 15.00 ; ° " 
1917 Year Ago 1917 Year Ago 1917 YearAgo (Colored | a’: _ 3.00 to 15.00 = 16.00 12.00 to 13.00 
: ~ ae oe ~ a nixed Oto 17.00 10.00 to 12.00 14.00 10.00 to 1°00 
Hot pressed square. . .$1.00 S050 $1.40 $°.75 $2.00 $3.00 
Hot pressed hexagon 1.00 50 1.20 > 7D "oo too 
Cold punched square 1.00 50 75 3.00 1.50 »50 . ae. 
Cold punched hexagon 1.00 50 7a 3.00 1.50 too SAL SODA sells as follows per 100 Ib 
; ; 4 Dec. 7 917 One Mon ro é eal 
Semifinished nuts sell at the following discounts from list price New Yori Is 1 J th Ag oO y Ay 
New ork $1.75 $1.75 $1.75 
Dec.7.1917 One Year Ago ae —~ jo 1.75 175 175 
evel: oa 7 
New York +0 50 Chi. aay 2.35 2.10 1.85 
Cleveland 50—10 0 10 5 00 "00 1.85 
Chicago 50° »0—10 
COKE-—The following are prices per net ton ? << 
‘ a - a = : , a } ng i ‘ at ovens, Connells- 
CARRIAGE BOLTS- From warehouses at the places named ville, and cover the past four week 
the following discounts from list are in effect 
Nov. 16 Nov. 23 Nov. 30 Dex 
oe , , Yevel “*hicag > " : : ; 
New York Cleveland Chicago Prompt furnace $6.00 $6.00 $6.00 $6.00 
% by 6 in 30% £5 % 40 2 Prompt foundry 6.00 800 800 "8 OO 
Larger and longer 10% 30% 30 ) 


WIPING CLOTHS—In Cleveland the 
as follows 


obbers’ price per 1000 is 
$45.00 13 x “OO $5.00 


In Chicago they sell at $30@33 per 1000 


FIRE CLAY—tThe following prices prevail 


Dee. 7, 1917 1 Month Ago 
Chicago 100-lb. bag $0.50 $0.50 
Cleveland 375-Ib. bag 2.50 2.00 


ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib 


Dec. 7, 1917 One Month Ago One Year Ago 
New York $4.15 to 4.30 $4.15 to 4.30 $2.25 
Cleveland £50 £50 ” 60 
Ch io too t.00 2 75 
LINSEED OIL—These prices are per gallon: 


New York — Chicago 


Dec. 7 One Dec. 7 One Dec. 7 One 

1917 Year Ago 1917 YearAgo 1917 Year Ago 
Raw in barrels $1.25 $0.96 $1.25 €1.00 $1.22 $1.02 
gal. cans 135 1.00 140 1.10 L ae 1.15 


WHITE AND RED LEAD in 500-Ib. lots sell as follows in cents 
per pound 

So — White———____. 

Dec. 7, 1917 1 Year Ago Dec. 7.1917 1 Yr. Ago 

Drv Drv 

Dry In Oil Drv In Oi! andIn Oil and In Oil 

100-Ib. kee .. , 12.25 12.50 1050 11.90 17.90 10.50 

25- and 50-Ib. kegs 1250 12.75 10.75 11.25 12.25 10.75 

12%-Ib. keg ..... 12.75 13.00 11.00 11.50 12.50 11.00 

1- to 5-Ib. cans... 14.25 1450 1250 12.50 14.50 12.50 
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| Consult the Buying Section 


when in need of machinery or supplies 








METAL WORKING 





NEW ENGLAND STATES 


Conn., Bridgeport "T \MIanufac irer 
“ound Co 785 Unio \ pla t 
build a garage on Unio Ave 

Conn., Waterbury The Ludingt Cigar- 
tte Viachine Co Pr ter ‘ spurt build 

f t oO x 121 br 1 ) 
Watert Rd 

Conn., Waterbury The Mat tu M 1 
facturing Co., East Ma st n if tu! 
of bra good hi: a irded ft 
| n } tor reintorced ‘ ’ 
Noted De f 

VMiass., Boston The S. A. W ] M hine 
Co., 27 Damre St im the et for 

ree il t aft 


Mass., Marlboro The \ 


ing Machine Co recently incorporated it 
£60,000 capita toc} ha iwarded the or 
ract for the erectior of 1 ne oI 
8 x 145-ft facto! on Hudsor st 
Mass., Middleboro The \I Motor 
Co Middleboro, i uilding x 
(=f factor) Estimated Sif 0 


Noted July 12 
N. H., Manchester—G \. Leightor 1 


cord St ha awarded ontract fo 
i l-story, 58 x 80-ft iddition to it ma- 
chine shop Estimated « t, #8000 
MIDDLE ATLANTIC STATES 

Del., Wilmington—The Pyrites Co., Ltd 
‘hristiana Ave plans to rebuild it plant 
ecentlv destroved by fire Estimated oxt 
$75,000 Noted Nov. 8 

Mda., Sparrows Point—The Maryland 
Shipbuilding Co. is having plar p ared 
for the erection of a new 1-stor } 100 
ft. brick addition to it plant 

N. J., Bloomfield \ H Bryant _ asso 
(iated with Simmon Hardware Co 17 


atterv Pl... New York City, plans to bu ld 


m 2-story, 80 x 120-ft. reinforced concrete 
actory here 

Be Gee Bloomfield The International 
‘rms and Fuse Co., Grove St. and Bloom 
field Ave... has awarded the contract for a 

tory °40 x 600-ft reinforced-co rete 
ind steel munition factory Noted Aug. 2 

NX. 4. Bloom field—( Wats: ng )—The 
Sprague Electric Work i ubsidiaryv of the 
eneral Electric Co ha had plat pre- 
pared for the erection of a new 1-story, 50 

100-ft. addition to it plant Estimated 
cost, $10,000 

N. 4¢., Camden—Th« Esterbrool Steel 
Pen Manufacturing “o Delaware Ave 


bas had prepared for an addition t 


its plant. 

N. J... Dunellen- 
(‘o., Dewey Park, i 
Noted July 26 

N. J., Jersey City Ww 
(‘ommunipaw Ave manufacturer « 


plans 


The Hall Printing Pres 


the m: 


Ame & Co $17? 
rf rail 


road spikes, bolts, ete, is having plan 
prepared for a 3-story, 50x 125-ft. addition 
to its plant on Communipaw Avé and 
Voodward St Estimated cost, $10,000 


National Lock Wash- 
plans to build an 
shop 


Newark—The 
Johnson St., 
its machine 


N. d., 
er Co., 65 
iddition to 


a. Storage 


its 


Edison 


West Orange—The 
creased 


Battery Co., Valley Rd., has ir 
eapital stock from 
ind plans to build an addition to its 


$3,500,000 to $5.00 00 
plant. 


























N. J.. Wharton rhe Wharton Stee Co 

0 to $1 'and pla l an ad- 
dition t t \ddre a Raplogle 
Noted J 

N. Y., Buffalo Bu Unio Fur- 
ice Co ldambui St i » b ia 

‘ g € 1 hilo rp oO vorks 

oO Katherine S I i i | >1 U0 

N. Y¥., Buffalo—The ¢ Y e Manu- 

turing Co., 1392 Niagara St., is building 
in additio to it ine-repall p 

N. Y¥., Linden MacGover & In 
114 siberty St New York City 0 
receive vid for t erectio of ¢ machine 
hop Fletcher-Thompson, Inc., 1089 Broad 
St Bridgeport, Co Eng! 


Manu- 


N. Y¥., Lockport The Simmond 


facturing Co manufacturer of LW and 
machine Knive ha iwarded the contract 
ro! a l-story adadaito to it factory or 
Oo » St Noted Nov. 29 

Me = New York (Borough of Bronx) 

The Ga rine and Power Co Harlem 
River a h S plans to build a 1- 
tory ‘ machine hop 





(Borough of Bronx) 
build a garage 
Mary St 


N. ¥., New 
od epi 
East 144th St. near St. 


York 
| piar to 


_ 2 New York (Borough of Bronx)— 


P. Weinstein & Sor 1397 Stebbi: Ave., 
having plar prepared by I. Margar Arch., 


4-story, 100 x 100- 


their garage 


372 East 149th St fora 
ft. addition to 


N. ¥.. New York—(Borougch of Brook 


Ivn) P Abbott Constr. Co 180 Mon- 
tague St ha had plar prepared by 
S. Millman & Sons, Arch., 1780 Pitkin Ave 
for a i1-story, 131 x 152-ft. garage Esti- 
mated cost $85,000 

. ¥Y. New YVork—( Boroug! if Brook 
Ivn) The American Machine and Foundry 
Co 56th St. and 2nd Ave manufacturer 
of machinery ha awarded the contract 
for the erection of a new 5 tor 100 x 
185 ft. factory on 55th St Estimated cost 


Noted June 21 


$°50.000 


N. ¥.. New York (Borough of Brooklyn) 
I. § ; of 
bu 


S. Bushey & Sor foot Court St 
hip Ider plat to build a 1-storv, 35x 
7 ‘linton St 


-ft 1ddition to their shop on ¢ 


ms © New York—(Borough of Brook- 
lvn) \ > Hoff 720 = 4tl Ave has had 
plans prepared by Cantor & Dorfman 
Archs 73 Fulton St., for a l-story, 25 x 
i6-ft. garage Estimated cost $25,000 

~~ @ New York—(Borough of Brool 
lyn) F Jiancario 1470 67th St has had 
plans prepared by F. Savignano Arc! 
6005 14th Ave for a 1-stor 7 x 100-ft 
garage Estimated cost, $35,000 


N. ¥.. New York (Borough of Brooklyn) 


Kahn Bros 785 Humboldt St., manufac- 
turer of metals, are building a 1-story, 145 
x 240-ft. addition to their plant Estimated 
cost $18,000 Noted Aug 30 


N. Y¥., New York (Borough of Brook- 
lyn)—Fire recently destroyed 6 building 
of the Morse Dry Dock and Repair Co 
along South Brooklyn water front, from 
55th to 60th Sts $500,000 Noted 
Aug. 9 


Loss 


(Borough of Brooklyn) 
Son Inc., operating a 
2nd Ave., will increase 
from $30.000 to $190.- 
be used for extensions 


N. ¥., New York- 
—T Paulson & 
brass foundry at 97 
their capital stock 
000; the proceeds to 
and improvements 


















New York (Borough of Brook- 


lyn)—The Russ Fraser Co., 128 Wythe 
Ave manufacturer of insulated wire, has 
increased its capital tock from $60,000 to 


FRO 000 ur to build an addition to 


and p 
it pliant 


N. Y¥., New York—(Borough of Brook 
lvn)—The Williams Cable Excelsior Wire 
Manufacturing Co 88 \i lie St., ha 
awarded the contract for a I-storyv, 50 x 
125-ft idditior o it tactorv Estimated 

000 Noted Nov 4 


cost, $15 


N. ¥ New York (Borough of Manhat 


tan)—The W. Cramp Ship and Engine 
Building Co., Beach and Ball St.. Philadel 
phia, has purchased the plant of the De La 
Vergne Machine Co foot East 138th St 
and plat to equip same to build engines 
to be installed in the ships now being con- 
structed at it wn vards 


N. Y¥., New YVork——(Borough of Manhat- 


tan) oe L. Machine and Tool Co., 180 
Lafayette St has inereased ji capital 
stock to $10,000 and plans to build an ad- 


dition to its plant 


N. ¥., New Vork (Borough of Manhat 


tan) R. K. Garage Co 712 East s6th 
St having 1 prepared by C. Schaefer 
JP. rch., 529 Courtland St for a 2-story, 





90 x 99 ft. garage Estimated cost, $20,000 
Manhat 
Ave 
for a 


N. ¥.,. New York 
tan)—H. A. Staples, Engr., 103 Park 
is in the market for 5 3-ton cranes 
foundry 


(Borough of 


brass 


N. Y¥., New 
tan)—Sussman 
167th St... having 


York—(Borough of Manhat- 

Holding Corp $48 East 
plans prepared by 
Schaefer, Jr., Arch... 529 Courtland St., for 
a 2-story, 98 x 108-ft. garage Estimated 
cost, $30,000 B. Sussman, Pres 


N. Y., New York—(Borough of Queens) 


The Astoria Light. Heat and Power Co 
130 Bast 15th St., New York City, has had 
plans prepared for a 1- and 4-story, 101 x 


1 


Winthrop Ave 
cost, $25,000 


15 ft. grinding 
and Barclay St 
W E 


plant at 
Estimated 
Bradle Pre 

N. ¥.. New York—(Borough of Queens) 
—The Bayles Shipyard Inc., Port Jeffer 
son, is in the market for about a dozen 
machines for its plate and angle shop. 


of Queens) 
East 
manufacturer of 
Myr 
and 


N. ¥.. New Vork (Dorough 

The Commercial Research Co., 18 
4ist St.. New York City 
platinum goods, has acquired site on 
tle Ave., Flushing, and plans to extend 
improve its plant. 


(Borough of Queens) 
Works, 45 Mills St 
prepared by M J 


he Hunoff Machine 


N. ¥.. New York 
Ti 
Ast having plans 


oria, is 


Harrison, Arch World Bldg New York 
City, for a 1-story 19 x 50 ft. machine 
shop at 53 Mills St Estimated cost, 


$25,000 


Crucible Steel Co 
Ave., has had 
erection of 2 ad- 
Ave. Noted 


The 
Magnolia 
the 
Emerson 


N. Y¥., Syracuse 
of America 104 
plans prepared for 
ditions to its plant on 
Oct. 11 

N. Y¥., Utiea—The Bossert Co., Hickory 


St., manufacturer of stamped metal goods, 
electrical switch boxes, etec., plans to build 
a i-story, 40 x 70-ft. addition to its fac- 


tory 


N. Y¥., Utiea—The Utica Steam Engineer- 
ing and Boiler Works, 726 Whitesboro St., 
has had plans prepared by C. Kiehm, Arch., 
Gardner Bldg., for 1-story, 46 x 96-ft. fac- 
tory Estimated cost, $88,500 





















December 13, 1917 





Penn., Birdsboro — The Birdsboro Stee 
Foundry and Machine Co., Furnace St. and 
Pennsylvania R.R., plans to build a l-story, 


ron foundry. J. Klink, Purch. Agt 


Penn., Erie—The American Sterilizer Co., 





12th St., manufacturer of scientific instru- 

ments, ha had plans prepared for a l- 

tory, 50x 70-ft. addition to its plant Dy 
timated cost S10.000 

Penn., Erie—The General Electri« c 
Kast Lake Rd., is building a 2-story, 0X 
R00-ft machine shop istimated cost 
$750,000 Noted June 21 

Penn., Harrisburg—T he Harrisbure 
Manufacturing and Boiler Co I%th and 
Derry St has received a $1,000,000 con 
tract from the Federal Government and 
plans to build an addition to its gun-car 
riage factory 

Penn., Kutztown—The Kutztown Fou 
dry and Machine Co. plans to build an ad- 
dition to its foundry 

Penn., Miflinburg—The Automobile Body 
Works ha awarded the contract for the 
erection of a new 4-story, 60 x 300-ft. brick 
factory 

Penn., Norristown W L Browning 
Wayne ha purchased the machine Oo 
of Lowne & Butler, Washington St Nor 
ristown, and plans to build an additon to 

ame 

Penn., Palmerton—The New Jersey Zin 
Co., 55 Wall St New York City, is building 
, “storys 60 x 100-ff laboratory Esti- 
mated cost S700 000 Noted June 21 

Penn., Philadelphia—The Baldwin Loco- 
motive Works, 500 North Broad St., is in 
the market for about 400 lathe 

Penn., Philadelphia—M. L. Bayard & Co 
Pennsylvania Blidg., plans to build an addi- 
tion to it machine shop at 20th St. and 
Indiana Ave Estimated cost, $5000 

Penn., Philadelphia—The Camden Aut 
Radiator Co., 507 Areh St plans to build 
a 2-story, 20 x 45-ft. addition to its plant 

Penn., VPhiladelphia—T he Espen Lucas 
Machine Co. has awarded the contract for 
a 1-story 15 x 180-ft machine shop at 
Front and Girard Ave 

Penm, Philadelphia The Ford Motor 
Truck Co., plans to alter and improve it 
machine shop at 2730 North Broad St. Es- 
timated cost, $7000 

Penn., Philadelphia—The National Gal 
vanizing Co. plans to build a 51x 110-ft 
factory at 1609-13 North Front St. 

Penn., Philadelphia—The T Steel and 
Iron Co., 51st and Gray Sts., plans to build 
an addition to its machine shop on On- 
tario and 23rd St Noted Oct. 18 

Penn., Philadeltphia—The Wright Roller 
Bearing Co., of Spring City. has taken over 
the plant of the Lubin Moving Picture 
Manufacturing Co., 20th and Indiana Aves., 
and will equip same for its own use The 
company is in the market for a vertical sur- 


face grinder of Pratt & Whitney or Blanch- 
ard types CC. E. Robson, factory mgr 


The Heppenstall 
awarded the con- 
the erection of a new 1-storv 

reinforced-concrete machine 
erected at 47th and Hatfield 
Noted Sept. 13 


Pittsburgh 
Knife Co. has 


Penn., 
Forge and 
tract for 
130 x 408-ft 
to be 


$40,000 





Shop, St 


About 


SOUTHERN STATES 


Ala., Attalla—The Tubular Bucket 
facturing Co. has awarded the contract 
a 60x 220-ft. can-manufacturing plant 


Manu- 
for 


the 
St., 





Ala., Mobile J. J. MeMahon, of 
Powers Printing Co., 58 North Water 
plans to build a printing plant. 

The Co., 
Iron 


Land 
Tennessee Coal, 
& M. Bidg., Birming- 
shipbuilding plant on 
and Chickasawbogue 


Ala., Mobile Tennessee 
a subsidiary the 
and Railroad Co., B 
ham, is building a 
the Mobile River 
Noted Aug. 16 

F Ship- 
incor- 


Fla., Fernandina—The ernandina 
building and Dry Dock Co., recently 
porated by J. J. Maxwell and J. A. Ryan, 
510 Liberty Bldg., Philadelphia, has ac- 
quired a 30-acre site and plans to build a 
plant here 








AMERICAN 





N. €., Wilmington—The Atlantic Coast 
Line R.R. has awarded the contract for 
rebuilding it engine-repalr hop 

Ss. C., Mt. Pleasant—The Southern Ship- 
building Co ized by New York capi 
talists, ha $ 0.000 worth of bond 
and plans to i facto to ‘ facture 
steel ships 

Va., Martinsville—B. F. & R. P. Gravely 
nanutfacture! ot t ilator pit plar to 
rebuild portior of t slant recent de 
troyed by fire 

Va., W ytheville R x Johnso f 
Wytheville i in the market for a 
equipment including 300-hp. boiler 6-ft 
band sawmill, 5 mall locomotives lo 
trucks, planer, flooring machine, molder, re- 
aw, ripsaw wing cut off, lumber truc 

5-hp engine ind an engine for driving 
planing-mill machinery, all in good condi 
tion. 

W. Va., Charleston—The Powhatan Bra 
ind Iron Worl has had plat prepared 
for a l-stor ddition to its foundry A. B 
Mullett & Co { on Trust Bldg Wash- 
ington a. \reh 

vw. Va., Huntington—The Huntington 
Steel Products Co. is having plar prepared 
for an addition to its plant T. W. Harvey 
and P Harvey ire members of the con 
pany 

MIDDLE WEST STATES 

Til., Chicago Th Hotp t Electr 
Heating Co. plar to build a ne plant 
IKistimated cost S750 000 | rR chard ) 
Mer 

il., Chiecago—G P Nichol & Bro 
manufacturer of railroad machinery, plar 
to build a 1-story 124 x 300-ft. factory on 
Fulton and Leavitt St Estimated cost 


$11,500 


Hl., Chicago—Fire recently destroyed the 








plant of Stone & Co., 1658-66 Ogden 
Ave manufacturer of automobile bodie 
Lo $250,000 

Hl., Chieago—The Union Special Machine 
Co., 300 West Kinzie St has awarded the 
contract for an 8&-story 100 x 100-ft con- 
crete factory on West Kinzie and Franklin 
Sts Estimated cost $125,000 Noted 
Oct 11 

Il., La Grange—The Vierling Steel Works, 
313-23 West 23rd St ha iwarded the 
contract for a -story 50 x 116-ft. addition 
to its pattern and blacksmith shops ts- 
timated cost, $20,000 

Ill., Monmouth—Fire recently destroyed 
t he 4-story factory of the Maple Cit¥ 
Acetylene and Electric Manufacturing Co 





Lo $200,000 

il, Peoria—Th« Keystone Steel and 
Wire Co. ji building a 2-story 120 x 150- 
Tt addition to t piant Estimated cost 
$35 .000 Noted June 14 

Hl... Springfield—tThe Illinois Watch Co 
%th and North Grand Ave., plans to build a 
t-story 10 x 146-ft. factory on 9$th St 

ind., Anderson—The Remy Electric Co 
is having plans prepared by Schenck & 
Williams, Archs Arcade Bldg Davtor 
Ohio, for two 4-stor,s 50 x 300 ind 60 x 
312-ft. factori« \ Atwood, Genl. Mgr 

Ind., La Fayette Ros Geat ind Tool 
Works, has awarded the contract for ‘ 
l-story, 138 x 173-ft iddition to its fa 
tory Estimated cost, $10,000 

Ind., Richmond—The Pennsylvania Lines 
West of Pittsburgh, will soon award the 
contract for a machine hop H Fotz, 456 
Lemeke Annex, Indianapolis, Arch 

Ind., Rochester—The Rochesté« Bridge 
(o. plans to enlarge its plant and tall 
new machinery A. L. Denniston, Pre 


~The 


Refining 


Great Western 
Co plans to build a 


Whiting 
and 


Ind., 
Smelting 





machine-shop addition to its plant 

Mich., Carrolton The Saginaw Ship- 
building Co. plans to increase its capital 
stock from 50.000 to $500,000 and will 
build additions to its plant 

Mich., Detroit—The Aluminum Castings 
Co., 1576 Joseph Campau Ave., has had 
plans prepared for a 2-story, 50 x 180-ft 
addition to its factory te Ww Brandt, 
Arch., 502 Kresge Blide., is receiving bids 

Mich., Detroit—The Continental Motors 
Co., 2935 East Jefferson Ave., plans to 
build an addition to its factory at East 
Jefferson and Bezner Aves. B. F. Tobin, 
Pres 





MACHINIST 















Mich., Grand Rapids I rannewitz 
Worl ma facturer rf ‘ ha pur- 
chased a te 1djol ng it I int or Front 
Ave N W and pla to build ar idd 
tion t ur 

Mich., Menominee— The Klectric Ma 
facturing Co. ha had plar prepared 
a fact W Tidema Mgr _t. I 
ner \rch rd and Com rcial \ 
Ca | elving bid 

Ohio, Akron a. inufacture! { 
bottle cap i ird ‘ mntract for a 
10 N ft t-l ‘ f tory to be 
ré ed ot { ( ) eal the ‘ 
ind Cir ni ( iz and St Lou 
RAR 

Ohio, Bucyrus Chie America Clay Ma 

mer ( buildi i tory, ‘100 % 

)-IT ini ? fa I I timated co 
SE ¢ ad Oct 5 

Ohio, Cincinnati—The Seaton Realty ¢ 
East 4t St plar to build a 3-story b 
ind crete garag it 1024-36 Gi r 
\ve l ! ited co e232) ny 

Ohio, Cleveland Fire recent dest! ed 
the foundry of the Bowler Foundry Co 
1692 Columbus Rd., N. W I $100,000 
J. H. Bruce, Get Mer 

Ohio, Cleveland—The Clav Engine Manu- 
facturing ¢ HS50 Ki Rd pila to 
build un litic to il 

Ohio, Cleveland The ] ) ele ric (Oo 

( impla St manufacturer of ele 
I | ma ! ind pp | in 0 
l d il 1daditlo to it piant 

Ohio, Cleveland—The Northern Fire Ap 
pliance Co Kast 152nd St ha awarded 
t! contract for a Ox LOO-ft factory 

Ohio, Cleveland J W. Smith, 1 - 
Quince \ve., plar to build a l-story 
rec hop on East Quebec Ave Estimated 
cost, SLUL000 

Ohio, Dayton—The Recording and Com- 
puting lac ne Co essex Ave has pur 
chased the new building of the Dayton 
Body Co on Chapel Rd., and is in the 
market for machinery W. I. Ohmer, Pre 
Ohio, Elyria The Elyria Machine Co 
ha awarded the contract tor a l-story, 
6 300 tt foundry ina ! achine hop kes- 
timated cost $35,000 ted rv 29 
Ohio, Euclid—The Cleveland Tractor Co 
plar to build ar ddition to its plant 
G. S. Rider & ¢ Century Bidg Cleve 
ind I v 
Ohio, Lakewood The Motor Service Co 
recently incorporated witl $150,000 has 
purchased a ite at Detroit and Newman 

Sts., and plan to build a tory garage 
and ervice plant 

Ohio, Springfield-—The Watt Dunn Air 
Pump Co ha iwarded the contract for 
t me factor 

Ohio, Toledo The Mather Spring Co., 
Castle Blvd ha awarded the contract for 
in additio to it factory EXstimated co 
S300 

Ohio, Warren—The Warren Tribune C 
la hac plan prepared for a Z-stor 
35 x 100-ft. printing plant Miller & Sor 
Dollar Banl Blidg., Arch., oon receive 
bid 

Wis Madison—The Four Lakes Ord 
nance Co., recently incorporated, ha 


awarded the contract for the erection of a 
~ 


l-story, 50x 150-ft gun factory. G. 
Steinle, Pre Noted Nov v4 

Wis., Menasha—The Menasha Wire and 
Manufacturing Co. has awarded the con 
tract for a -story, 44 x 107-ft. factory 
Noted De h 

Wis., Milwaukee—The Falk Co., foot 30th 
St., plans to build a 175 x 300-ft brick 
machine shop. 

Wis., Milwaukee—The Milwaukee Forge 


and Machine Co., 274 
chased a 
ft. forge 
shop. G. 


Lake St., has pur- 
site and plans to erect a 75 x 150- 
shop and a 65x 100-ft. machine 
P. Pillar, Pre 


Pauly, 218-220 
41 x 48-ft 


Ksti- 


Wis., Milwaukee—H. J. 
4th St., building a 2-story, 
machine-shop addition to its plant 
mated cost, $7500 Noted Dec. 6 
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“| come not to send Peace, but a Sword” 


Matthew X: 34 


mn 
DHese WORDS were spoken by the same man who said «Unto him 
that smiteth thee on the one cheek, offer also the other.” They were 
spoken as a rebuke to men who expected Peace to come without struggle 
and suffering. 
The trues dvocate of Peace the world has ever known said it is 
The t t Ad te of P th ld | k 1 it 
not so accomplished. 
\ sword, says He, will be drawn. a sword which stands for Right. 
, nl 
Its flash is a call for decision —decision so sharp «Father shall be divided 
against son, and the son against the father.” 
This vear conciousness of the decision-compelling sword drawn for the 
; | : 
Right, must be as much a part of the Christmas message as «Peace on 
earth, good will to men”——being the means to that end. 
The sword must cleave: immediate ease. and future security: personal 
Jot 
profit, and the righting of wrong; short-sightedness, and rightly-directed 


deeds: 
“Likewise the laws of looseness that hamper faith and works, 
Che perseverance-doubters, the present comfort shirks, 
And brittle intellectuals who crack beneath the strain.” 


The AUTHOR of Peace says the overthrow of wrong and the establish- 
ment of right means a fight. 

The sword of the country has been drawn. 

No industry has in it greater power to make this sword effective 
than has ours. 


That no opportunity for doing MORE THAN HIS DUTY may be ignored 
by operator, foreman, manager or owner, is the Christmas wish of the 


American Machinist.” 


4 ' mii Mii mn eT 
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The Inspection of Screw Gages for 
Munitions of War 


By H. J. BINGHAM POWELL 


M. Am. Soc. C. E., M. | 
Inspector in Charge, Department of Gages and Standard 





This is published to assist screw-gage manufac- 
turers in their work of making gages for muni- 
tions of war, which have to be accurate within 
very low tolerances. The necessary accuracy can 
only be attained by the manufacturer possessing 
certain essential instruments for the inspection 
of his product, and this article describes such 


equipment, and desirable methods of inspection. 





N THIS article the terms employed for the ruling 

diameters of a screw wi'! be those adopted by the 

Engineering Standards Committee of Great Britain 
in its report entitled “Report on British Standard 
Systems for Limit Gages for Screw Threads,” and now 
used by the Gage Department of the Bureau of Stand- 
ards, Washington, D. C., as follows: “Full” (or major 
diameter; “effective” (or mean) diameter; “core” (or 
minor) diameter, corresponding respectively to the 
terms “outside,” “pitch” and “root” diameters usual 
in the United States. 

For both ring and plug-screw gages, the core diam- 
eter is the smallest diameter and the full diameter is 
the largest diameter of the screw. 

Also, on the same authority, the word “pitch” is 
employed for the distance from thread to thread. 


THE MEASUREMENT OF THE PITCH 

Until recently, the matter of the accuracy of pitch 
of screw gages has been almost entirely neglected, 
attention in the inspection of such gages being given 
only to the correctness of the ruling diameters of the 
thread—that is, *~ the core, effective and full diameters. 

The reason for this disregard of the pitch has been 
the want of an instrument which can measure it from 
thread to thread, in a rapid and exact manner, witout 
bringing into the result the “‘peisonal equation” o* the 
operator. The measurement must be made with great 
exactness, since any erro: in the pitch of a plug screw 
requires that the pitch diameter be reduced by about 
twice the amount, in order that the gag» may function 
in an identical way to a similar gage with the proper 


Ie M. I. Mie 1. E 
British Ministry of Munitior of War ir nited State 
pitch. In a ring-screw gage the pitch diameter must 
be increased in a corresponding manner. 

Within the last two years, however, the question of 
pitch has forced itself to the front because of the 
accuracy required in the screw gages used on muni 
fions work, where the allowances for incorrectness of 
workmanship of the product are very small, being a 
matter of only a few thousandths of an inch, as a 
rule—especially in fuse work. For example, a ver) 
important gage used on the British shell is that which 
checks the screw in the nose, into which the fuse is 
fixed. This is a “go” or “low” plug gage, and the 
tolerances for the accuracy of the gage are as follows: 


Tolerance 0.0003 in.| Range 


0.0006 in. | 0.0009 in. 
1.9513 in 


1.9516 in 


Normal effective diameter: 


If the error in : i ; 
Maximum effective diameter: 


the itc ) . —e 
te piten Minimum effective diameter: 1.9507 in 
hiIsl H I I 
» 9001 1 9514 9507 
} OOO2 512 1507 
} OOOS 510 50, 
) OOn4 1508 9507 
» HO04 1507 50 


Thus, for each 0.0001 in. error in the pitch of the 
plug gage, the gage maker reduces his “high” limit of 
the tolerance tor the pitch diameter by 0.0002 in.; 
and finally, if the error amounts to 0.00045 in., he 
has no tolerance left on the pitch diameter, but must 
make it to the low limit. In practice, an error in 
the pitch of more than 0.0002 in. ought not to be 
exceeded, in order to leave sufficient margin (0.0005 
in.) of tolerance for the effective diameter, to meet 
workshop requirements. 

Errors in the pitch are of two kinds: 

1. “Variable” error; that where the distance fron 
thread to thread varies in an erratic manner. This 
is generally due to distortion after hardening (through 
want of proper seasoning, to permit the molecular 
structure of the steel to come to a stable form. The 
great demand for gages during the war has prevented 
sufficient time being given to seasoning, and the dis- 
tortion that arises affects not only the pitch but also 
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the “roundness” of the screw), or to faulty adjust- 
ment of the thrust bearing of the lead screw of the 
lathe or grinding machine. This is the most com- 


mon defect in pitch found inthe United States. 

2. “Progressive,” or gradually increasing, error is 
due to a bad lead screw or else to the lap used for finish- 
ing the gage not having an ideftical pitch to that of the 
lead screw on the machine in which the gage was made. 

The latter cause of bad pitch shows the necessity of 
the the lathe or 
yrinding machine 

[In practice, both kinds of error in pitch usually occur 


variable error is the resultant, 


making both lap and gage on same 


in combination; thus a 
the 
creased in places by 
sign 
maximun 


since positive progressive error is reduced or in 
variable errors of the opposite or 
Same 


The 


thread, or 


thread and 
the ruling 
reduction to be made in the 
link in the chain 


respect 


error in pitch between 


number of threads, is 
the 


effective diameter, and is the weakest 


over a 
error in determining 
which determines the fate of the gage in that 
Until recently, it was a common practice to stipulate the 
iaximum error in pitch permissible over a given length 
of thread, such as } in. or 1 in. This is a very incorrect 
manner of specifying the correctness of the pitch, since 
thereby an assumption is made that the error is of the 
whereas, as already indicated it is 


progressive type, 


isually not so. In fact, with the common form of 
variable error in pitch, cases may happen where a 
po..tive error between a thread or two is annulled a 


a similar negative error, and over 
Zero. 


little further on by 


in. or 1 in. the resultant error would measure as 


DEVICES FOR MEASURING PITCH 
There exist a number of devices to measure the pitch, 
based on the idea of measuring over a given number of 


threads. 
to Johansson blocks, are used with their ends ground to 


For example, sometimes two blocks, similar 


a triangular form of the same included angle as that 
of the screw to be checked; between these are placed 
Johansson blocks to the distance 
sponding to the number of threads over which the meas- 
The piece is then inserted into 


give correct corre- 


urement is to be made. 


the screw and the bearing of the points on the slopes 


of the screw observed under a magnifying glass; if 
the bearing is not satisfactory, the Johansson blocks 
are changed for others differing by the number of 


tenths of a thousandth of an inch considered convenient 
to give the The this 
method of measuring the pitch is the personal equation 
brought in by the watch by eye 
for the proper bearing of the points in the thread, and 
further the fact that brought 
near enough together to 
threads, because the blocks have to be of a certain mini- 
mum thickness. 

Another has 
of which is fixed and the other movable, parallel to 
connected to a long 


desired bearing. objection to 


observer having to 
the points cannot be 


measure between adjacent 


instrument two V-pointed pieces, one 
the first. The movable point is 
lever arm which moves over a scale graduated to give 
readings in thouandths of an inch. The screw is in 
gradually 
V-point, being turned on its axis, meanwhile, until both 
of the V-points bear evenly in the thread. The 
ing is observed under a magnifying glass, assisted by 


serted between centers and raised to the 


bear- 


MACHINIST Vol. 47, No. 25 


a light fixed behind the screw. This instrument does 
not give readings reliable to more than 0.0002 or 0.0003 
in., and further the pitch is measured on the fixed dis- 
tance of in. 

The Taylor gage presented to the Engineering Stand 
ards Committee by the designer is based on two fixed 
V-points at a given distance apart and is used by watch 
ing the bearing of the points in the screw. 

There are numerous other devices of a similar nature, 
which all suffer from the fundamental defects noted in 


the instruments described 


PITCH FROM THREAD TO THREAD 

There are a few machines to measure the pitch from 
thread to thread, but have the defect that the accuracy, 
of the operation depends on the care taken by the user 
Such instruments have the general form of a V-point 
attached to a bar, at right angles, in such a that 
the point can freely fall in the proper direction int: 
the screw, the latter being held in a position parallel! 
to the The attached to a 
micrometer head, and thus the V-point can be advanced 


way 


bar by centers. bar is 
along the screw until its adjustment between the slopes 
of the thread is satisfactory. as seen under a magnify 
light 


This device is certainly better than any yet described, 


ing glass, aided by a placed behind the screw 
but two sources of inaccuracy are apparent; first, there 
is no absolute certainty that the V-point is 
equally on both slopes of the 
obtain the true pitch; and secondly, the V-point may 
have a little side play, due to its not being 
attached to the connected with the 
head, and so falsify the reading of the latter. 


beariny 
thread, as it must to 

rigidly 
bar micrometer 

In England a very ingenious manner of overcoming 
these troubles has been found by Mr. Vidal and used 
in his patented pitch-measuring machine. For the V 
point is substituted a ball, so that it can bear evenly in 
the thread whatever the 
which it is fixed, and the ball is split, with a lamina 
of mica interposed to insulate the two portions. Electric 
circuits the the ball 
the screw, and will only close when the ball is touching 
the slope of the thread on both The spindle 
with the ball is connected to a longitudinal carrier of 


inclination of the spindle to 


are made between halves of and 


sides. 


a triangular truss form with a spring arranged t 
press it toward the screw, and so keep the ball in 
continual light contact with the thread. The adjust 


ment given by the spring is so delicate that the carrie? 


can be blown away from contact by the breath. The 
carrier is attached to a micrometer head. This instru 
ment has certainly overcome the defects mentioned 


as inherent to the other pitch-measuring devices de 
scribed. Also, to contact with the 
screw, the latter and the ball must be quite clean and 


obtain a perfect 
free from all grease, since otherwise the electric circuit 
close. This working 
gives a further guarantee of the 
operator of the instrument always knows that he is 
obtaining a true contact on the thread, without a filn 


will not incidental condition of 


accuracy, because 


of oil intervening. 

A very good pitch-measuring machine, Fig. 1, is used 
in England by the National Physical Laboratory, the 
Department of the British Government in charge of the 
inspection of gages. 
an article published in Engineering on Sept. 15, 


The following description is from 
1916, 
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by Sir R. T. Glazebrook, director of the laboratory: 
“The screw is mounted on centers of a stiff bed which 
carries a saddle sliding parallel to the line of centers. 
The feeler carried by the saddle takes the form of a 
small spherical ball at the end of a bent lever. The 
ball is held pressed into the threads of the screw by 
a light spring, and as the saddle is traversed along the 
ball moves to and fro, always remaining in contact 
with the screw. The ball is too large in diameter to 
reach the bottom of the thread. In its motion it slides 
down one flank of the thread until it is arrested by con- 
tact with the opposite flank, when it immediately begins 
to move up this flank; this change of motion is very 
sharply defined. By noting on the micrometer screw 
the positions of the slider at which these changes of 
motion take place, we clearly have a means of measuring 
the pitch of the screw. To effect this, a mirrer is at- 
tached to the arm carrying the small sphere and rotates 


MACHINIST 


1067 

considered for use in the gage laboratory of the Inspec 
tion Department of the British Ministry of Munitions 
of War in the United States with the view to adopting 
one of them, or possibly improving the design of one 
of the types. A machine of the design with two V 
points, one of which is connected to a lever moving over 
a scale, came into his hands. The machine originall 
carried the screw gage on a V-block, which was pushed 
against the points, along inclined ways. This manner 
of supporting the gage is clearly not satisfactory, as 
the V-block had to be raised by hand and the motion 
was not sufficiently under control to bring the screw 
gradually against the points, as is desirable, to get satis 
Also the screw was not restrained fron 
The latter was there 


raised by a 


factory results. 
horizontal movement in the block. 
fore removed and a carrier with centers, 
screw, substituted. As the instrument 
fair satisfaction in obtaining the pitch over 


vave 


modified, 
in. of 
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moves. A spot of 


backward and forward as the arm 
fight reflected from the mirror on to a 
in one direction then stops and moves after 
a time its motion is again reversed and so The 
sharp reversals caused by the point of contact of the 
sphere passing from one flank of the screw to the oppo- 
site flank are clearly defined, and by their means an 
accurate measure of the pitch is obtained.” 

By a suitable arrangement of the feeler, the pitch 
of ring-screw gages can be measured, the gages being 
fixed on a faceplate at the end of the instrument. 

An instrument of this design has been made by the 
Sureau of Standards and installed in the new laboratory 
tor testing gages. The working drawings from which 
the machine was made were lent to the Bureau by the 
National Physical Laboratory. This is an accurate in 
strument and interesting to watch working; the way 
in which the ball feeler goes down the side of the 
thread across to the other slope and then over the crest 
being very beautiful in action. 

The writer of this article has been studying the prob 
lem of measuring the pitch of the screw gages for 
some time. All the instruments described were carefully 


scale moves 
back; 


on. 


ABORA 
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thread, but for the reasons already noted, the readings 


so obtained were not of great value. 


Meanwhile, the need for a pitch machine to measure 
from thread to thread became a pressing one, especially 
for inspecting the gages being purchased in this country 
export to England, the 


very definite in the requirement of an error in the pitch 


for for which specification is 
being compensated by the limits of the pitch diameter 
being reduced. A machine was nromised from England 
to the design of the National Physical Laboratory, but 
there was great delay in sending it, owing to the pres 
sure at which all departments are working to meet the 
demands of the war. Thus the writer decided to design 
a machine of his own, which will new be described some- 
what in detail. 

The principal matter that impressed him in all the 
existing designs was the various devices for assuring 
that the V-points or ball-pointed spindle resting in the 
screw both the thread; in 
all cases this depended on inspection, electric 
reflection from a mirror on the scale. The 
that a way to design 


the bearing on the thread is to that this is 


bore equally on sides of 


visual 


contact, or 


writer believes more convenient 


arrange 
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fundamentally so, without having to rely on electrical, 
optical or other devices to prove it 

Now if a suitably sized ball is dropped into a screw. 
that ball naturally 
both slopes. If it were possible to have such a ball 


placed between guides, so its center was always over 


must assume an equal bearing on 


the axis of the screw, and then to arrange a microscope 
moved by a micrometer head or similar measuring sys 
tem, to read down on to a point the ball or else 
on to an engraved line on the flat surface of a hemis- 
phere instead of the complete ball, the solution would 


on 


be complete. 
But practically, there is no satisfactory way of know- 
ing that the engraved line on the half ball is exactly 


MACHINIST Vol. 47, No. 25 
to reduce the cost to one-half that of the original model 
and thereby bring it within the reach of the smaller 
manufacturers and users of gages. 

The machine consists of a base A, Fig. 2, 
surface plate supported at the corners by screwed legs B 
for leveling purposes. At the back of the base are 
two cast-iron brackets C with double V-ways of hard 
carry balls. On the bracket runs a 
riage E made in the form of a long narrow plate of 
suitable thickness for stiffness, and with the ends carry 
ing V-ways, corresponding to those on the brackets 


in form of a 


steel, to car- 


The carriage is pushed to and fro by a micrometer head 


G bearing round-ended spindle H screwed into 


on a 
the carriage, the spindle being maintained in contact 

















in the same vertical plane as that bisecting the thread with the micrometer spindle by a light weight / on 
G | 

| 

| 

| 

| 

IG BINGHAM POWELL PITCH MACHINE 

in the direction of the helix, and that, of course, must cords passing over hooks. The micrometer head car- 
be the condition to obtain a working instrument. ries a large aluminum disk L divided into 250 indi 


half ball is substituted a 
hall-ended spindle, that freely bears vertically, or nearly 


if for the simple ball or 


ertically, into the screw and is suitably guided along 
thread to thread, its 
a micrometer head, a satisfactory basis 
This is the prin- 
The spindle is very light, so the machine 


the axis from movement being 
measured by 
for designing the machine is found. 
ciple adopted. 
may be also used to check the pitch of casts of screw 
An apparatus in which casts can be made 
the the 


position on the machine, will be described later. 


ring gages. 
and afterward serve to carry cast in correct 
The details of the machine as made and now in use 
sritish Ministry in the 
A patent 
in the United States has been applied for, so the ma- 
chine can only be made after obtaining a license to 
manufacture. A simpler form of the instrument has 
been drawn out, which, although identical in principle 


and general arrangement, has been simplified in design 


in the gage department of the 
United States can now be briefly described. 


sions on the periphery, each spacing being in. long, 
so it is easy to read to tenths of a thousandth of an inch 
and even to a fifth of that amount, if a good micrometer 
is acquired and checked on a Pratt & 
Whitney measuring machine, the readings being cali 


its accuracy 
brated accordingly. 

On the axis of the carriage is 
which the ball-ended spindle NV 
two-fifths of its length from the ball), 
7 deg. with the vertical). 


a V-opening, against 
rests (at a point about 
in a slightly in- 
clined position (about The 
lower end of the spindle is restrained from side move 
ment by parallel guides O ground in the foot of an 
L-piece fastened to the underside of the carriage. The 
opening in the guides is only about 0.00015 in. wider 
than the diameter of the spindle; thus, although the 
latter has entire freedom of movement in the vertical 
plane containing the axis of the carriage and the screw 
gage, it has none in a plane at right angles. The spindle 
is of smaller diameter in the portion projecting above 
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the carriage and at the top can be brought to bear, 
by moving the carriage to and fro, into contact with 
a knife-edged electric contact Q carried on a small post 
R fixed into the carriage. 

The screw gage S is carried on V-blocks and held 
from longitudinal movement by a stout rubber band 
passing through hooks in the base of the machine T. 

[he blocks have ways at the sides, to slide on care- 
fully adjusted posts U’ fixed in the base of the machine, 
so that the axis of the gage, carriage and ball-ended 
spindle are always in the same vertical plane. The 
V-blocks can be slowly raised or lowered by fine screw 
motions V. It is most important that the top of the 
threads of the gage should be truly horizontal; this 
is obtained by using an electric level W in the form 
of an adjustable arm X carried on a_ post whose base 
rests on the surface plate or base of the machine. 

LEVELING OPERATIONS 

The level is brought over one end of the screw gage 
and the latter then slowly raised by screwing up the 
V-block until the arm of the level just lowers at the 
back from contact with its adjustment screw; this is 
shown by an electric circuit being broken through a 
galvanometer Y. Then the level is moved along to the 
other end of the screw, which is similarly raised to the 
proper height by the V-block at that end. The ball- 
ended spindle is afterward placed in the first thread 
of the screw, and the carriage slowly moved to the left 
or right until the top of the spindle (which swings 
about and slides through the V-support), just touches 
the knife edge, as shown by the electric circuit being 
completed through the galvanometer. The reading of 
the micrometer is noted. The spindle is raised and 
inserted into the second thread and the carriage again 
moved until electric contact with the knife edge is ob- 
tained. The difference of readings of the micrometer 
will give the pitch between the first and second threads: 
and so on, for the succeeding threads. 

The ball point and gage must be free from oil or 
dirt, to obtain an electric circuit, and thus an additional 
factor in favor of obtained, noted in 
describing Mr. Vidal’s instrument. 


accuracy is as 


RING SCREW GAGES 

To take the pitch of ring screw gages, a special ap- 
pliance has been designated in which the mold is made 
and afterward placed in the V-blocks of the machine 
and treated as a plug-screw gage. This appliance has 
centers so that it may be also used to carry the casts 
in the projection apparatus for throwing an enlarged 
(50 times) image of the thread on to a screen, to 
see that the angle of the slopes is correct and the 
rounding at the crest and root is such as is used at the 
laboratory of the British Ministry of Munitions of War 
in the United States (see Fig. 1). 

It is useless taking a cast filling up the ring, as it 
is usually spoiled in being withdrawn; and further, as 
the cast has to be unscrewed to do this, the material, 
if plastic, will take the form and pitch of the last 
thread. and so be worthless. 

Thus only a small segment of the thread should 
be molded. In the ordinary way it is a troublesome and 
messy business to do this; also, as usually obtained, 
the cast has no centers or reference axis parallel to 
the thread for setting up in a pitch or other measuring 
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machine. As the gage is made against a faceplate, the 
cast should be carried in an apparatus with its axis 
exactly at right angles to the face of the gage in order 
to be able to use it in a pitch machine. 

The apparatus, Fig. 3, is simple, and consists of a 
square base of plate steel with the 
Into the plate is screwed exactly at right 


small surfaces 


ground true. 
angles a spindle with an inclined wedged-shape slot at 
the bottom. The gage is placed on the plate and held 
against the slot of the spindle by a clamp. The sleeve 
on the spindle is brought down, so that the slot is not 

















open more than the proper length where the screw 

bears. A melted composition of 7 per cent. graphite 

FIG APPARATUS FOR TAKING TRUE CASTS OF RING 
SCREW GAGES 

and 93 per cent. sulphur is poured into the slot. When 


set, the clamp is removed and the gage carefully drawn 
A perfect 


cannot 


away from the spindle, over the base plate. 
cast of the thread remains in the spindle, and it 
fall out as the smaller opening of the wedge is 
when the spindle is placed in the pitch machine. 

The cast of the thread as taken is absolutely parallel 
to the spindle and at right angles to the baseplate and so 
for measurement. 


helow 


is in the correct condition 
PLUG-SCREW GAGES 
diameter is 


full 
sufficient 


The measuring the 
by an ordinary micrometer. This is 
machine such as described below for checking the other 
for the that the mi 
not absolutely parallel 


usual way of 


since a 
diameters is not suitable, reason 
crometer spindle 
to the face of the screw, and so give a false reading: 
whereas for the effective and core diameters, a slight 
want of squareness of the micrometer face will not ap- 


face mav be 


preciably alter the result, because the bearing is on 
a wire or triangular piece and is therefore self 
adjusting. 

However, in measuring the full diameter, care must 


be taken to see that this is done on several diameters 
at right angles to each other, to note distortion, and 
also at different points along the screw for taper. Any 
gage inaccurate beyond the permitted, be- 
cause of these defects, can be rejected, without troubling 
to proceed to the checking of the other diameters. 
Before measuring the effective diameter, the gage in- 
spector, should have before him the table of errors in 


tolerance 


the pitch from thread to thread, as measured on a 
suitable machine. It is useless to check the effective 
diameter without information about the error in the 


pitch, since the tolerance for the former must be re- 
duced by an amount equal to twice the maximum value 
of the latter (see measurement of the pitch) and once 








AMERICAN 


LO70 


the real tolerance for the effective diameter has beet 


so calculated, the inspector knows what the gage is re 
this 


The effective diameter is measured b either thread 


quired to meet in respect 


micrometers or wires or, preferably, D\ both; as any 
difference observed bv the tw nethods shows that the 
thread is of either bad form or else is staggered (in 
clined to one side alo tne axis ¢ the screw but 


these defects are better seen in a projection apparatus 


The thread micrometer should never be used alone, be 


cause it bears only on protruding points on the slopes 
of the thread Also the point of a micrometer wears 
rapidly, and it is difficult to accurately check it, the 
V-pieces supplied by makers being generally not ver 


reliable 

Even when new, thread-micrometer points are rarel 
For work the 
should be disassembled, all the pieces thoro 
the 


exact in angle laboratory micrometer 


ighly ( leaned 


in gasoline, and point carefully examined under a 


magnifying glass in a correct check piece, especially 


made for the purpose 


The writer believes that thread micrometers should 
onlv be used as a check on the results obtained by wires, 
and then only to assist in finding out the reason for 
iny peculiarity observed in the results given by the 


latter when using two sizes of wire 


THE THREAD-MICROMETER PRINCIPLE 


Screw-measuring machines have been devised where 


the thread-micrometer principle is used. One of these 


has a true surface as a base, and suspended above, a 


micrometer head with the spindle ground at the point 
for the Whitworth 


to the angle of the thread (55 deg. 


thread, 60 deg. for the International, or Metric, and 
U.S. S. thread, and 474 deg. for the British Associa 
tion thread). On the base rest little blocks, with the 
tops ground to a V-edge, of the same angle. The screw 


is seated on two of these blocks, placed as near together 
then the 

the feel being obtained by 
fro on the blocks 

The objection to this 
on the blocks 
hecause of the thickness of the blocks, 
the 
that 
inaccurate condition if 
the blocks have 
the machine and possibly, 
take. up a 
Thus, 


this machine offers no advantages over 


is possible, and micrometer point brought 


down to bear moving the 


screw to and 
that the bearing 


number of 


instrument is 


must be at a threads apart, 


and so the result 
obtained is only mean effective diameter along the 
which is an 


Also 


resting on 


screw between number of threads, 


the gage is at all tapered 
a certain amount of friction 
the base of therefore. do not 
true seating when 


although a better 


move freely enough to 


the screw is placed on them 
feel is obtained 
thread not 


in ordinary micrometer, and probably is 


even so accurate. 
measuring the effective diameter 
but 


instance, 


Che wire system of 
s the satisfactory, when properly car- 
ried out. In the first the the 
wires must be the correct sizes for the particular pitch 


onh 


most 
diameters of 


of thread being inspected, and calculated systematically 
The svstem used bv the writer is to have two diameters 
of wires for each pitch of the thread; one to give the 
wire a bearing just on the theoretical effective diameter 
and the other such that the 
just near its crest, but avoiding 
the case of the Whitworth 


of a correct screw, wire 


rests in the screw 


the rounding of the crest in 
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the true 


“best” 


thread. The wires resting on pitch diameter 


of a correct screw are known as diameter wires 


and their sizes are: 


i ) W 
| \\ ‘ 5.5. F 
1470 0 0481 
4 40 0 0412 
4 ) 0235 0) 024) 
) O7¢ 0 OTRO 
15¢ 1160 
14 1144 
These diameters are calculated from the simple 
formula: 
Best diameter of wire D 
| 
Pitel i thread : , PP? 
number of threads per nel 
Included angle of the thread | 
then 
P A 
I) 0 multiplied by secant ,, 
For the different types of threads, we thus have 
Whitworth: D 0.5637 P. 
Oe a. D 0.5774 P 
British Association: D 0.5463 P. 
The wire that bears near the crest of the thread 
is known as the “maximum” diameter wire, and for 


both the Whitworth and U.S. S. threads the size can be 
taken as 1 


pitch 


times the best diameter wire for the same 


Therefore, the maximum diameter wires for the 
several pitches will be: 
, DD ter W 
: " | [r if ee vl, I 
te: 170 0 0721 
: 0 0605 0 0618 
0 0423 0 0434 
0 0353 0 0362 
0 0264 0 0270 
- ) 0234 0 024 
40 0 9212 0 O21 
The maximum diameter (D)) wires are calculated 
from the formula: 
Whitworth: D 0.8456 P. 
U.S.S.: D 0.8661 P. 
British Association: D) 0.8195 P. 
There is not much employing wires of smaller size 


than the best diameter, as thev would get too far down 
into the thread and give no free bearing on top for the 
The thread 
with the two sizes of wire recommended, will ven 
erally the thread the 


point where the best diameter wire bears, if the screw 


micrometer micrometer, used in conjunc 


tion 


I 


show anything wrong in below 


is correct in form. 

The wires must be accurately ground to size and be 
round: also, the exact size of the wire must be taken 
i a hundred-thousandth part 
These conditions are most essential, because 


in a measuring machine to 
of an inch 
any difference in the diameter of the wire is multiplied 
bv three or more (see formula for K following), in the 
reading of the effective diameter. A convenient speci 


wires is as follows: 


fication for 
1. Each 

given; the 

not to exceed 0.00005 in. 


the 


and 


wire must be round and to diameter 


combined error in roundness diameter 
Each wire must be measured on a measuring ma- 


and the mean diameter given on 


chine to 0.00001 in 
a label attached to the wire 

8. Each wire will be 2 in. (this is an 
size. for verv large screws the length will be in pro- 


long average 
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portion). Only the center in. will be of the exact 
dimensions specified; the remaining portions of the 
wires can be blackened, and should be approximately 
0.001 in. to 0.002 in. less in diameter than the central 
portion. 

1. The wires hardened steel, 
end softened, and bored or turned over to make a loop, 
to fasten the thread of the label to. 


are to be of and one 


To use these wires a constant K must be calculated. 
Let 
dD Mean diameter of the two or three wires used. 
A included angle of the thread. 
P Pitch of the thread. 
then 


K D ( l cosecant = 


1 P 
) - cotange nt) 


Thus, for the several types of thread we have: 


Whitworth: K 3.1657D 0.9605P. 

U.S. S.: K 3.0000D — 0.8660P. 

British Association: K 3.4829D — 1.1363P. 
Given K, the micrometer reading over the wires 


minus K pitch diameter of the screw. 
In use, the diameters of the wires should be checked 
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from time to time for wear, and if necessary the con 
stant K recalculated. 

The common way to use the wires in workshops is 
to employ three in number, two in adjacent threads on 
one side of the screw and one in an intermediate posi- 
tion in the corresponding thread on the other side. The 
wires are usually held down into the screw by elastic 
bands. If the wires are sufficiently large in size not 
to bend under the pull of the bands there is no objec- 
tion, but often this is and should the wires 
bend a false reading is obtained. 

A better method is to use Johansson blocks in the 
holder provided with the set, and to arrange the distance 
between the jaws equal to the measurement over the 
wires corresponding to the correct effective diameter. 
The caliper so made is placed over the screw and the 
needles pushed into the thread; if the feel is not satis- 
factory, the distance between the blocks is varied by 
0.0001 in., until it is. But the best system of measuring 
the effective diameter is to have a special machine for 
the purpose. There are one or two types of such ma- 
chines, but none are nearly as quick and accurate in 
action as the model designed by the National Physical 
Laboratory of England, Fig. 4. The machine in ques- 
tion consists of a light carriage moving on balls in 


not so, 
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underneath. On 
which 
carries a micrometer anvil which can be clamped in 
the bracket at any position along its length, and the 
other has a fixed micrometer head. By adjusting the 
position of the anvil, the “gap” of the micrometer can 
be arranged to suit the diameter of the gage beiny 
inspected; the the reading fixed by 
Johansson blocks. 

The carriage can be moved along the platform late: 
ally to bring the micrometer opposite any thread of the 
screw; this motion is over small cylinders resting in 
V-ways in the platform and the underside of the car 
riage. Cylinders are used to permit an easy motion; 
but at the same time with sufficient friction to keep the 
carriage in any given position. The 
carried in adjustable centers in brackets on the ends 
of the platform. 


V-ways, across a platform, or base, 


each side of the carriage are brackets, one of 


zero of being 


screw gage is 


ONE WIRE BETTER 


Across the carriage is a light steel with a 
narrow groove to allow the thread of the wires to pass 

carrving the An attachment the Pratt & 
Whitney measuring machine has been made from de 
signs by the writer, the principle of the 
screw-measuring machine just described. This is shown 
in Fig. 5. With this attachment, master plug screw 
gages can be 0.0001 in. It 
is not necessary to put pressure on the wires used in 
the attachment sufficient to make the small plug of 
the measuring machine fall from the horizontal to the 
vertical position, but only just enough to make it begin 
to move. From experiments with the particular ma 
chine in the laboratory of the British Ministry, the 
difference between the jaws just touching and enough 
fall 


support, 


wires. for 


based on 


checked to a fraction of 


pressure being put on to make the plug vertical, 
is only 0.00002 in. 
With these screw-measuring instruments it is 


the 


better 
to use one wire only, at either side of screw, of 
diameters as nearly equal as possible. 

The wires are suspended in the thread, opposite one 
another, and the micrometer head screwed in, until it 
touches them. The feel is almost perfect, because of 
the frictionless movement of the carriage. 

To check the core diameter of plug-screw gages, small 
triangular pieces are employed, ground to an included 
angle of a few degrees less than that of the screw; 
the edge of the piece that bears on the thread being 
slightly rounded. These 
similar way to the wires. 
angular piece being known, the subtraction of the sum 
of the widths of the two pieces from the micrometer 
reading gives the core diameter of the screw. 

Also to check the core diameter, an ordinary microm 
eter with the spindle ground to a convenient angle and 
the sharp point removed, may be used, or an ordinar\ 
micrometer may be employed in conjunction with tri 
angular pieces, such as those described above for th 
machine. 

Once the three ruling diameters of a screw have been 
checked, in planes at right angles to each other, at 
different points along the thread, the concentricity of 
these diameters should be measured over a few places. 
This is an important proceeding if separate laps are 
used for bringing the gage to size on the core, effective 


are suspended in a 
tri 


pieces 


The width across each 
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ind full diameters respectively, since as this is thus 
done in three distinct operations, the diameters may 
not be concentric. Alterations in the structure of the 


teel after hardening would also cause the same defect 


[he same reasoning would apply to screws ground to 


size, when employing different wheels for correcting 


fhe three diameters 


The eccentricity is readily found by using one wire 
or one triangular piece, in the dian.eter-measuring 
machine previously referred to, and measuring the full 


the variation in 
diameter obtained during one revolu 


keep nye on 


diameter. Observations are made on 
reading the full 
tion of the gage, 


tricity of core and effective diameters can be similarly 


the same thread Ecce! 
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a low core diameter, so that a plain plug has to be used 


to check the latter element of the thread of tne ring 
gage. If such checks go inte the gage, the test is 
considered satisfactory. But, of course, it is not so, 
for the plug may give a yood fit if it bears on one 


diameter only, and the other diameters of the ring gage 
large, bevond the tolerance. 

Logically, if in the case of a plug-screw gage each 
checked the same procedure 
should be observed in the case of a ring-screw gage, but 


could Je 


diameter is separately, 


this is very rarely done. 

cher k 
ring-screw gage by direct measurements, but it can 
methods. For 


Of course, it is practically impossible to so 


be carried out quite easily by indirect 
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found by using the triangular piece and wire, respec 
tively, on opposite sides of the gage. 
Before the the 
the three diameters of plug-si rew gages, 
be drawn to the difficulty of obtaining the core diam- 
the where the gage is 
Also there are two other important 


leaving subject of measuremert of 


attention may 


eter correct within low limit, 
ground to size 
objections to grinding to size: 

1. The surface of the 
which bring about 


the gage in the product, and so increased wear 


always has grinding 


friction 


thread 


marks, more when using 


2. The rough surface of the thread may cause seizing 
of the gage in the product in the cases of a tight fit. 
Thus, the 
to lap threads after grinding. 
The checking of this class of gage is very littie under- 
usually The 


single screw plug of 


writer believes it is generally advisable 


stood, as at practiced. common 
method 
dimensions on the core, effective and full diameters: or 


else on the effective and full diameters only and with 


present 


is to employ a normal 


WHI ey MEASURIN¢ MACHIN] 


instance, if for a ring-screw gage the following set of 


plug checks is provided, each diameter is duly taken 
care of. The checks are: 

1. A “no go full diameter check.” This is a screw 
check of a full diameter equal to that of the ring 


screw gage, on the high limit. The angle between the 
slopes of the thread at the crest is made a couple of 
degrees than ti.e included angle of the normal 
thread. The rounding at the top of the thread is of 
sharp radius, and the core diameter that corresponding 
V-root. Suck a check can only bear on the full 
diameter. Not more than a couple of threads are ad 
visable, to minimize the effect of errors on the pitch 


less 


to a 


entering into the result. 

2 A “no go effective diameter check.” This has the 
effective diameter equal to the high limit of that ele- 
ment of the ring-screw gage. The crest of the thread 
is made flat, and the root of the thread carried down to 
a V. Two threads are enough. This check can only 


bear on the effective diameter of the screw-ring gage. 
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similat 


3. A “go effective diameter chect.’’ This is 
to (2), only the effective diameter is made to the low 
limit of the effective diameter of the screw-ring vavge 
4. A “full form go check.” This should have the 
dimensions of the low limits of the ring-screw gage on 


the full, effective and core diameters. and contain the 
same number of threads. The rounding at the crest 
and root must be correct. Such a check tests the 
three diameters on the low limit, the roundness at the 


crest and root; and also proves that che pitch is correct, 


if it screws right home into the gage. 

5. “Go.” and (6 “No go, core diameter checks.” 
These can be in the form of a double-ended plain 
plug, with the two diameters che saine as the high and 
low limits, respectively, of the core diameter of the 


ring-screw gage. 


TOLERANCE ALLOWED 


The ruling diameters of each of these checks should 
not have a greater tclerance in anv case, than 


0.0001 in. for 


L() O00] 


n. for the no go checks and the go 


hey ond 


checks. The error in the pitch should not be 
~Y.0001 in. 

With a set of checks on this system the manufac- 
turer knows at every stage of the finishing of the 
ring-screw gage how the work is proceeding, and a 


great number of spoiled gages will be avoided by their 
use. For inspection purposes, a set of checks as above 
is also desirable but 
rage can be satisfactorily inspected if only those under 
Nos. (1), (2), (3) and (4), that is: A 
no go full diameter plug, no go effective diameter plug 


not essential since a ring-screw 


are used; 
no go core diameter pluy and go full form diameter 
plug. 

The form of the thread of a 
checked by No. (4), but as an additional measure it can 
he observed by taking a cast of the thread; employing 
such an apparatus as that used with the pitch machine, 
The cast should be placed in a 
projection apparatus, so that image, enlarged 
fifty times, can be thrown on a screen and compared 
with a carefully drawn-out enlargement of the thread 
made on adjusted on the image. If 
no projection apparatus is available (but every maker 
), the cast can be com- 


ring-screw gage is 


previously described 
an exact 


cardboard and 
of screw gages should possess one 
pared with a correct screw plug under a glass 

In concluding this brief account of accurate methods 
of checking screw gages, a recapitulation of the essen- 
tial equipment may be made. This should consist of: 

1. A pitch-measuring machine to read from thread 
to thread, to at least 0.0501 in. 

2. An appliance to take casts of 
so arranged that the cast may be accurately set up in 
the pitch machine or projection apparatus. 

3. A screw-measuring machine to check the govern- 
ing diameters of a plug-screw gage with accuracy to 


gages, 


ring-screw 


0.0001 in. An equipment of best diameter and maxi- 
mum diameter wires, and triangu. r pieces for the 
same. 

4. Thread micrometers, checked for accuracy, to use 


n conjunction with the screw-measuring machine. 
5. Ordinary micrometers, to measure full diameters, 
with Johansson blocks to keep them accurate 
6. Complete sets of check plugs for the several diam- 


eters, pitch and form of thread of ring-screw gages 
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Finally the equipment would be complete with a 


projection apparatus for observing the angle between 
the slopes of the thread, and the form of the entire 
thread 
Possessing an inspection laboratory with these instru 
ments, a gage maker is in a position to produce the ver) 
ccurate screw gages employed in munitions work, and 
to meet all the requirements of the inspection depart 
nents of the several governments 
lube-Bending Device 
by A. RYDEN 
This | 11! device may help Mr. Terry on his job 
At A i Ca ron base; B, the forming block, pivoted 


on the stud C, has a groove milled around its three sides. 





the radius of the tube to be bent. A clamp block D has 
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a groove milled to correspond, but in. less in depth 


to allow for ( l mping A bloc k KF holes in position the 


mandrel £, which is made of steel, slightly rounded or 


its front edge hardened. It is to be a sliding fit 
The block B is turned by the handle H. A 


set to adjust the length of the bend 


and 
in the tube 
collar G can be 

In operating this device, open the clamp block D, slide 
the tubing into the opening between B and D, on the man 
drel #, 
block D 


block B around a half turn, it will be plainly seen that the 


against the set collar G, and tighten the clamp 


In grasping the handle H, bringing the forming 
tube is pulled oif the mandrel without kinking or injuring 
least tried this de- 
vice on various diameters of brass tubing, and it works 


the tubing in the The writer h. 


ut perfectly 
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75-mm. Anti-Aircraft Gun 


The illustration shows one of the 
late types of French 75-mm. anti- 
aircraft guns and crew in action 
somewhere in Belgiun The gradu- 
ated circular track around which the 
gun may be swung, is plainly visible. 
The post from which the wireless 
antennae are strung is also shown, 
and the operator with his receivers 
clamped to his ears may be seen in 

back of the group 
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Metal Frames and Fittings for Airplanes 


By FRED H. COLVIN 





( The plate is then welded to the tube, while the 


The construction of airplane is hecomi ] piece D iS also welded in position, as shown at EB, after 
S ue / S S ) hid pmiore 
the two ears have been bent so as to fit against the 


ofa metal-working problem than in the earlie) 
tube | 


: / the whole piece being welded together into 
days and the ways in which metal is supplanting ’ ; 

a solid whole 

wood is of general interest. 


The trunnion fits into suitable openings in the lower 
& 





- lengeron and allows the skid to turn on them when 
HE use of metal in airplane construction is in the lower end strikes the ground, under control of the 
creasing in many factories and some of the fit heavy rubber spring shown at the upper end. The skid 
tings used involve interesting problems tself is held in a yoke formed of sheet steel and spot 


In Fig. 1 may be seen a type of fuselage fitting 
that is built up from two pieces of 0.10-in. sheet steel. 
These pieces are blanked and bent in a punch press 
and then spot welded as shown in the assembly drawing. 
Another somewhat similar fitting is presented in Fig. 2 
It is also composed of two pieces bent and spot welded, 
the outline showing the fitting in position on the longer 
on with the strut in position. 

Fig. 3 illustrates another form of fuselage fitting 
which is almost universal in its use and which has sev 


443) 
4 > '- 


eral advantages. It is made from a single stamping, ‘ 


\ 


is easily bent to go around the longeron and has the 
advantage that it can readily be put in place at any y, 
point instead of having to be threaded over the longer 
on, as is the case with some fittings adopted for this 
purpose. This one has the further advantage of havins 
the turnbuckle and truss-wire connections so that the, , Nt > 2 . 
form a universal joint instead of requiring them to ' Ly . reas erares waren averes 
be bent to the exact angle as with some fittings used 7 , 
for this purpose. Fig. 3 shows how this fitting goes 
on the longeron and the way in which the clevis is held <=> 
in the fitting, so as to adjust itself to the exact angle 
of the truss wire. This, together with the connections 
on either the turnbuckle or the truss wire itself, makes welded, this voke allowing the tail skid to swing on a 
a universal joint at each fitting. pivot that connects it with the first fitting siiown. 
The tail skid, which supports the tail end of the The use of metal, however, is not confined to such 


17 


airplane in landing and when at rest on the ground, all fittings and connections as have already been 
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FIG. 1 
I SI I | \! \ LANI IT as 
Fig. 1—Built-up fuselage fitting Fig \r f ! g) Fig é fuselage ttineg 
contains an interesting piece of machine work in addi- mentioned, but is being extended to the framework oft 
tion to the skid itself. The whole assembly is illustrated the various parts. Among these is the rudder, illus 
in Fig. 4, and the construction of the hinge connection trated in Fig. 6, which also shows the reinforcements 
to the fuselage In Fig. 5. This consists primarily of 1 and B ona larger scale. This entire framework is 
a trunnion A made from a 1-in. steel tube with the built up from steel tubing, although on some of the later 


end swaged down, as shown. This fits through a plate models the long outer frame is made from a special 
B after the plate has been properly bent, as shown at U-shaped section, the exact section being designed with 
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due regard to reducing wind resistance. The three 
rudder hinges are seen in place on the rudder post, 
as well as the three braces between the post and the 
curved outer portion of the frame. 

It is particularly interesting to notice the form of 
reinforcements used. They are the result of consider- 
able study, as the question of shrinkage or contraction 
of the pieces after being subjected to the heat of the 
oxyacetylene flame is one that can only be solved by long 
experience. It will be observed that these reinforce- 
ments go through both walls of the rudder post and that 
the other end is notched so as to locate the position 
of the crossbrace. This requires very careful welding 
in order neither to burn the metal nor to cause undue 
contraction if they are heated more than is absolutl) 
necessary. 

The reinforcements are firmly welded into place at 
all points of contact and then very carefully inspected 
after cooling, to make sure that the contraction has 
not caused either cracks distortion. In the early 
days of this method, cracks were very frequently found 
in the reinforcing piece, and these cracks had to be 
welded before the frames could used. 

In many cases of this kind where the piece does not 
require heat-treating, there is a tendency to return to 
the brazing account of not requiring 
such a high heat as the welding. 


or 


be 


process on its 


THE VERTICAL STABILIZER 


of this of 
which shows how 


con 
the 


con 


Another interesting example sort 
struction is illustrated in Fig. 7, 
vertical stabilizer the tail of the 
structed. Complete details are given of the way in 
which the various tubes are slotted and bent to receive 
reinforcing 


at machine is 


the reinforcing pieces, the shape of the 
pieces themselves and the way in which the final assem 
bly worked This interesting 
owing to the use of the crossbraces at A, as shown 
the details at B. In this case both spot welding and 
oxyacetylene welding are used, the former being for 
packing the pieces together in order to hold them firmly 
in place for the final welding. 

In Fig. 8 are shown the assembly and the necessary 
details the framework for one of the elevators 
the rear of the machine. This illustration hardly 
requires explanation in view of what has gone before, but 


out. is particularly 


is 


in 


of at 


gives an extremely good idea of the construction, which 
is proving successful in machines of this type. 

Another interesting metal detail is seen in Fig. 9. 
It is the quick-release buckle, or holder, for the safety 
belt which the aviator fastens himself into his ma 
chine. There are three parts, one end of the belt being 
fastened around the lower bar A with the three pins 
projecting through it. The aviator takes his seat, puts 
the belt around him and pulls the other end, which is 
supplied with several sets of three eyelets each, over 
the three pins shown, and swings the bar B so as to 
hold the two portions of the belt firmly together. Then 
the catch C is swung over the upper end of the bar B, 
and the belt is firmly locked in place. In 
necessary or desirable to release himself quickly, he 
simply swings up the catch C, and a very slight pres 
sure instantly frees him from the confines of the belt 
and leaves him at liberty to jump, climb or swim, as 


by 


case it is 


the case may be. 
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Errors in Measuring Thread Pitch 
Diameters With Wires 


By J. HARLAND BILLINGS 


threads measured 


Why should the pitch diameter of 
by wires so often differ from measurements taken with 
pitch micrometers? 
thread gage makers and inspectors, and is the basis of 


many a heated dispute as to the relative merits of the 


This is a question often asked by 


two methods. 

With micrometers reading correctly there are four 
factors, all of which the to 
give a different result. The first and most important is 


any or may cause wires 


the size assumed for the wires themselves. Many seem 
to think that if the to 
0.0001 the resulting 
A consideration of the illustration will show 
Let the large 
and the small 


wires are known be correct to 


in. pitch diameter will have like 


accuracy 
this assumption 200 per cent. in error 
circle represent the actual size of the wire, 


circle the size assumed. If represents the difference 


in the radii then the error made in measuring the wire 


diameter was D) in. For a 60 deg. thread it will be seen 


from the right tri- 
| | | 1} | angle ABC that the 
Wieee | assumed wire has 





\ its center a distance 





yp \ ) nearer the thread 
er } 
% axis than the center 
a! j of the actual wire. 
\ B The point of contact 
, K between the mi 
crometer and the 
actual wire has to 
HOW THE: | IS advance, in order to 
ret t imilar point on the assumed wire, this 
distance /) plus the shortening of the radius 
or a total distance :D That is, the plain microm- 
eter reading, on one wire, will be in error 1! times as 


much as the measurement of the diameter of the single 


wire is in error. If the two wires on the other side of 


the thread have the same error as the single wire. the 


micrometer measurement has three times the error of 
the wire measurement For Whitworth threads the 
figure becomes 3.17. This means that wires measured 


with the con micrometer cannot be depended upon 


0.0002 in 


mon 


to give pitch diameter results closer than say 


Wherever possible wires should be measured in a pre 
cision machine such as Pratt & Whitnev or at least 
checked with Johansson blocks 

Given wires of known diameter it is still necessary té 


handle them much zs soap bubbles would be treated in 
Whereas pitch microm 
the tl 


ver\ 


order to prevent further error. 


reads, wires make 


little 


make line contacts on 


eters 
theoretical 
wedge them down into the threads sufficiently to distort 


point contacts and pressure will 


the surface at the contact points. A good way to demon- 
strate this difference is to carefully 


of 


two wires, 
ith 


measuring 


measure 
what is 
overall 


and compare the sun their diameters w 


the and 
from the 


Thread lapping 


obtained by crossing Two, 
A third factor arises 
on the sides of a lapped thread 


the only 


nature of the surface 


1S about 


kind of lapping where the cutt lines cannot 
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the 


cutting abrasive of the 
lap is always in helices concentric with the thread axis 


be crossed The motion of 
The result is furrows and ridges which will be large or 
the 


are large 


according to the size of abrasive grain but 


If the 


small 


they are always there. the reading of 


pitch diameter is considerably affected by whether the 
wires make contact on the tops of ridges or lie in the 
furrows. Hence, checking the thread angle with sets 
of wires of different size can only be done accuratel 


when the sides are quite smooth. It need only be men 
tioned that if the thread angle differs fror 


the spindl or any 


the angle o! 


pitch micrometer medium-sized 


wires will give a lower reading than the crometer 01 
that account 

This may look like a clear ase avalnst wire hut 
when there is discrepancy between the results they give 


poli vy to 
the 


faults. If 


and the pitch micrometer reading it is 
the without 
The pitch micrometer has plenty of 


poo! 


convict former first cross-questioning 
latter. 
for instance, thread gages are being measured, which are 


de- 
hort 


nearly uniform in pitch diameter, flat spots will 


velop on the sides of the spindle in a surprisingly 


time. This is particularly so where the thread angl 
is wider than the spindle angle. In any case where pitch 
micrometers are used on a number of the same sized 


gages it is good policy to check frequently on a maste) 
of the same size set apart for this purposs 
From the above considerations there Sno magic re 


quired to explain why the wires so often differ from the 


micrometer. In general the wires will be found to give 


a lower, rather than a higher reading. 


Expanding Air Chuck 


BY E. SHAFI 


The chuck shown illustration was designed to 


in the 


hold brass nuts during forming, but it will hold an 
similar work internally [t operated by compresse 
air, the cylinder being at the other end of the spindle 


sieeve tnreaded on end 


Olle 


This chuck consists of a 
to fit the spindle and bored any convenient size, in 


tnis 




























ee 
case 2 in., with a wall between having a }-in. hole to 
guide the bolt that opens Tine aws The bolt is a. 
with a ?-in. head, and it has 60-deg. taper the 
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17, 


inder side to 


fit the the A 60-deg 
taper is about right for a 6-in. air cylinder and 75 lb 


taper in jaws. 


air press 


Four 


ire. 


holes in the sleeve are tapped for headless 


crews that extend through and fit loosely in the holes 
n the jaws, to keep them from coming out or turning 
The jaws carry springs to make them close when re 
east the bolt They are easy to make 

For work smaller than the hole in the sleeve, a piece 
ft shafting the size of the hole can be cut off, faced 


one end, then inserted in the sleeve, and the sleeve 
drill the the 
are put in to jaw 


holes in jaws. One on 
hold the blank, and the 


vhole fixture is screwed on the lathe spindle. 


ised aS a jig’ to 


two screws 


The projecting end is turned or threaded the required 

e, and the hole for the bolt is bored enough larger 
than the bolt to the The 
are then numbered, taken out and sawed apart. 


allow to close. jaws 


Holes 


jaws 


ire drilled for springs, which are inserted. 

When locked, the chuck is like a solid mandrel, and 
the nut or other work can be screwed on easily. When 
the operation is completed, the air is turned off, the 


] 





off without 








jaws collapse, and the work comes stopping 
the achine 
Drill Jig for Y Connections 
By H. E. McCRAy 
In the illustration is shown a simple and very effective 
drill jig for small Y-shaped castings. These castings, 
which are made of brass, are used in considerable quan 
oe - 
a 
= LO 
—~— 
- — 
/ {II } 
| Hy 
iT ‘Til 
Hit r 
‘ll 
\\ fas \ | 
XN \ 
\ 0 
~ | | mG 
tities as soldered unions in oil pipes, gas lines, etc. The 
holes are drilled for {-in. tubing. 
The body of the jig is of steel, about 1 in. thick, 
origin: a round piece about 4 in. in diameter. The 
nr? nole ~ bored. and the p ece 18 given Six flats, as 
t is drilled from three directions 


Che knurled 
the 


milled from a round pin 


screw bushing in the top is bell mouthed 


to center 


it down into the doublk 
A side view of the V 


asting, and forces 


block is given; it has 90-deg. notches milled in 45 deg 
each wv from the center line 

The thread on the screw bushing is cut eight to the 
neh and in. in diameter. Two turns of this screw 
release the casting completely. As may be imagined, it 


operation, the rate being about 175 to 


juite rapid in 


pieces per hour per operator 
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Ball Bearings for Electric Motors 


By GEORGE ANDRUS 





This article discusses the use of ball bearings fo 


electric motors from the standpoint of the user. 
J i 
the 


opin ion of one 


ls the user is person who must be satisfied, 


fhe who has had er pe rience is of 


considerable interest. 





HE use of ball bearings on electric motors of all 


classes has been urged very diligently and aptly 
manufacturers of ball bearings, who are 
directly their But little or nothing 
has appeared in the technical press to state the case of 
the user, whose interest may not always coincide with 


by the 


interested in use. 


that of the maker. To dispel a wrong impression it 
should not be considered the purpose of this article 
to bring out the negative of the argument, that is, why) 


ball bearings should not be used on such motors. As a 
matter of fact they have been used successfully in actual 
But to attain such 
certain conditions met, a 
which, on the basis of practical experience, should be 
of interest to the user and should only be welcome t 
Also, if we gain a clea? 


service for many years. success, 


must be clear statement of 


the ball bearing manufacturer. 
conception of the actual advantages of ball bearings and 
the conditions under which gains in service may actual 
ly be secured from such advantages, we will prevent 

ball bearings and 
satisfied 


misapplication, thoughtless use of 
thereby will insure permanently 
This is the aim of the maker of ball bearings as well 
as of the maker of An enthusiastic buye) 
turned into a disillusioned user is a poor asset to the 


customers 
motors 


supplier. 


BALL-BEARING MOTORS ON MACHINE TOOLS 


The writer is personally familiar with motors 
equipped with ball bearings installed on machine tools 
some twelve years ago and these motors are still giving 
excellent service with the bearings. The 
service in this case has not been particularly severe; o1 
the other hand, the ball bearings have received practical 


ly no attention other than very infrequent cleaning and 


same set of 


refilling with grease. Ball bearings have also been used 
extensively in applications 
such as mining locomotives, 
spite of vears of experience and ot! 


electric motor 


etc. At the 


related to 
automobiles, 
same time, and in 
perfecting the product to a high degree, the fact remains 
that the old has 
perseded by ball bearings for general-purpose motors. 
We may 
more so as it 
are the reasons for 
pected in the future? 
answered by analyzing in an impartial manner and sup 
bal 


The ad 


broadly sleeve beariny not heen Su 


history. 
What 


this condition, and what may be ex 


consider this as a sort of verdict ot 


bears out individual experience 


These questions are perhaps best 


ported by facts the claims which can be made for 


bearings in electric motors as to their merits 
friction losses 


vantages as usually stated are: Reduced 


with a correspondingly higher efficiency, less attention 
required, smaller air gap possible with resulting saving 
in materiai or gain in performance, and, finally short 
ning of the length of the motor. 


the first item, reduced friction losses 


and increased efficiency, it should be 


In regard to 
remembered that 
the thing uppermost in the operator’s mind is uninter 
The point of motor efficiency is often 
The efficienc) 


rupted service. 
capitalized to excess by motor salesmen. 


of electric motors is relatively high in all cases and to 


the operator a further slight gain of a fraction of a 
per cent. in the efficiency, that is in power consumption, 
s of no importance as compared with general service- 


that a single shutdown 


Therefore, rugged 


will easily be seen 


ability It 


would offset any saving in power 


foolproof qualities of motors and their bearings 


Ness, 


are the prime requisite. In this connection, it must 


be remembered that (as stated by every ball bearing 
manufacturer) a modern ball bearing is a highly re- 
fined product, and manufacturing accuracies of a few 
ten thousandths of an inch on the ball bearing are of 


ho avall, unless a proportionate degree of care 1S given 


to correct mounting and maintenance of the bearing. 


QUESTION OF WORKMANSHIP 
As far as the erned thi 


demand presents no unsurmountable difficult) 


manutacturer is con 


motor 
nasmucl 


as accuracy and skilled workmanship required it 


many of the operations involved the manufacture o 
electric motors, although the correct machining for and 
mounting of ball bearings in the manufacture of motors 
means training of a suitable crew and special attention 
on the part of the inspectors. This is the first condition, 
neglect of which precludes iccess with ball bearings 


from the start The additional expense inherent to i) 
creased demands for accuracy and the scarcity of high 
class mechanics are, therefore, the first handicap to the 
extensive ise of ball bearings on moto ntended for 
yeneral power purposes. 

The question ¢ correct mounting and of workman 
ship becomes ore serious when we consider that the 
ter? vreneral-purpose moto} means nstallations oO! 
all kinds, mill service and farm work; even an individual 
motor it bakery or shoe repair shop. It will be ad- 
nitted that in ma nstances of this sort sufficiently 
skilled help not available to dismantle and properly 
reassemble a ball bearing motor. 

In remote installations we cannot count on mechanical 
nowledge commensurate with the highly refined prod- 
ict as a ball bearing and must be. Hammering t 
vet a pullev on or off, binding of races or retainers in 
tightening some bolts, grease containing impurities, 
any one of these and similar factors is sufficient to cause 
failure of a ball bearing. The old stvle sleeve bearing 
requires a certain amount of care, but it is vastly more 
foolproof, and its simple functions are more readily 
vrasped The principal difficulty with ball bearings, 
therefore, comes in, when motors are dismantled in the 
field Such work should be undertaken only by help 
equally skilled as the original assemblers. The writer 
has had cases where a number of motors, after suc- 
essful service of several months have given trouble 


cleaning or roughly handled in con- 
in the method of driving. It is 


skilled 


mantled for 


with a 


when dis 


nection change 


largelv in view of the difficulty in obtaining 





LOS0 


labor for proper maintenance that ball beari 
up to the present not been applied as broadly 
might be to motors for general power purpos« 
cases of trouble have been few 
ficient to turn users against the 
cause motor manutacturers ti 
which they are held respons 
may be one entirely out of th 
mantling and improper reassen 
cation. 

We have purposel\ put 
here in the first place, 
far more important, than 
the motor As for the latte 
ings have appreciably lowe 
ings. On the other hand 
bearings of up-to-date 
part of the total losses 
affect the motor efficiency on! 
sons made between motors 
bearings, and the same mo 
ings have shown the ave 
to be only a traction ot 
course, depends oOo! tne 
sleeve bearine, but in 
so small that it was at t 
tails as the felt washers use 


gripping the shaft too close! 
LUBRICATION AN 


In regard ts attention to 
brication and oil leakage, 
definite experience that attention 
long intervals is desirable, and 
ball bearings. Oil leak: 
designed solid sleeve bearings 
known on ball bearings. Hi: 
fers advantages in this 
In special cases, for 
a railroad line, far aw 
repair shop with sk 
motors in textile installa 
ed on the ceiling, the 
tention may become 
for a special motor with 
Ball bearings are inherent] 
quality of lubricant supplied 
lubricant is likely to destroy 
sleeve bearing Ss CcCapadk ( 
amount of abuse and adve! 

The air gap, that is, the 
and stationary parts 
fluence on the pert 
amount of material 
certain performances 
duce the air yap, 
practically no wear 
which would it 
ball bearil v 
ternating-current 

the gap depends 
considerations a 
ng With the 

ised on moder 


to nearly the 


Vol. 47, 


is possible eccentricities and ilrregu 
component parts, such as the rotor and 
ings, bearing brackets, et For example 
istomary on motors of approximately 5 hp 
only 0.0023 in.; a figure which cannot be 
uch even if the feature of bearing wear 
out of consideration On the other 
gs reduce the risk of damage to the 
occurs when the wear in a babbitted 
permitted to go on, until the rotor 

nd perhaps destroys the insulation 

the heat produced. This is an un 

1use with liberal bearing area and 

ear is normally very slow, and the 

given an occasional inspection, 

further reduce the liabilitv of trouble 

At the same time they do not en 

In the writer’s experience thers 

outer race of the ball bearing 

extent that the rotor struck the 
unusual, due either to softness of the 


iubrication, Dut it proves that th 


Votor BE SHORTENED? 


may be shortened b 


t to wide fluctuations 
the construction of the motor The dif 


somewhat greater on direct-current motors 
ternating-current types. For a certain line 


rd alternating-current motors the writer found 


} 
; 


on in overall leneth due to the use of 


edut 
between about 2 in. on a 2 hp 


» to 50 hp. capacity 


indoubted advantage of ball 
vhere space limitations make 

locomotives bail bear- 
ised for this reason, 
ird ships the same con 


For rveneral purpose motors it 


n the writer’s opinion, to be 

conclusions There may be 

ists on ball bearings, but the fact 

prope selected ; 0 size and 
excellent service ) , they are cor 


+ ] 


] 
( 


and carefu aintained But the 


tTnese fou cond tions may mean 


ting involves proper fits for inner 
al supports for the inner race by 
shoulders on the shaft, proper rela 
retaining housing of the 

ich housings and th 

ing escape of lubricant 


+ 


not present unsurmountable dif 


y 


anufacturer, but as stated, re 
th proportionate increase in 
notors to be repaired in the 
ich more serious, and 

nost formidable obsta 

of bell bearings for all con- 
e The manufacture of motors in 
stock, without either a definite destina 
n, is a disadvantage in this respect 


- 
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But on specific application where the service is known 
and the operator familiar with the peculiarities of ball 
bearings, there is no objection from a service standpoint 
to their use. 

The broader application of ball bearings in the gen- 
eral field of electric motors will come in proportion as 
the understanding of their requirements broadens. 
There is, therefore, a field for most useful educational 
work on the part of the ball-bearing manufacturer in 
issuing short clear-cut instructions on mounting and 
maintenance of ball bearings, giving all the manufactur- 
ing allowances and clearances recommended for a cer- 
tain class of motors, giving also the points to be watched 
in dismantling and assembling, instructions in regard 
to lubricant to be used, draining and refilling, etc. In 
the absence of such knowledge even the best ball bear- 
ing is bound to give occasional trouble, and the an- 
noyed user is then inclined to go to the other extreme 
of condemning ball bearings as such. The pro 
cedure for all concerned, motor manufacturer and user, 
as well as for the ball-bearing manufacturer, is there- 
fore, to prepare the ground by spreading a thorough 
understanding of the conditions under which ball bear 


safe 


ings give successful service before any broad applica- 
tion of them is made to general-purpose motors. 


Muscle ana Brain 
By W. THOMAS 

I was at a shop recently where, owing to the country’s 
needs, everything was apparently being forced to the 
highest speed. At least, this was the report that out 
siders got, and all outsiders are in a position to know 
that just now the highest speed is none too high. 

What impressed me most was the high speed of mus- 
cle and the slower speed of brain, and I thought I saw 
exemplified very plainly on punching holes in 
A punching machine in good condition, a prod- 


this 
plates. 
uct of one of our best manufacturers, was at work on 
in. thick, I should say, and roughly 6 ft. 


plates about 
The plate was therefore 


wide’ and about 12 ft. long. 
quite flexible. It was supported from two trolleys run- 
ning on bridges of small I-beam overhead cranes with 
tracks extending both sides of the machine. Owing to 
the bend in the plate, the height of the hooks had to 
be changed as they approached or receded from the 
punch, and the whole plate had to be dropped and new 
grips taken when the hooks reached the punching-ma- 


chine frame. 

The traverse of 
locate the plate under the punch 
The plate was supported high enough 


bridges anc of trolleys to properly 
as attended to by a 
man at each end 
to be against the punch when the latter was in its high- 
est position and at rest. A man at the machine, with 
the help of the two men at the ends, would work the 
plate about until the pricked or other marked point was 
under the punch. The man at the machine would then 
nod or shout to a fourth man, who had been watching 
the other three, and this fourth man would put his foot 
on a pedal, the clutch would snap in, the punching-ma- 
chine head would go down, carrying the punch and 
plate until it struck the die below, and the hole would 
be punched. Punching a hole seemed to be quite a 
teat. 


The foregoing is not an exaggeration, for I have seen 
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venture to state that I can find places even 
in shipyards, where today slowness is worse than crim- 
four but men will be 


punching and 


and many 


inality, in which not only five 


found nursing a large husky machine 
feeding it as if it was an invalid. 

I know something of punching machines; and from 
what experience I have had, I feel safe in stating that 
with an underneath support for the plate in place of an 
not three, of the four men 
And the output, in place of 


The cost of in- 


overhead support, two, if 
could be dispensed with. 

being decreased, would be increased. 
stalling an underneath support in place of cranes might 
be more, although I do not know; but I doubt if it would 
be much, if any. The w:  s of two men, however, could 
hardly be less than $5 a day, or $1500 a year. This is 
10 per cent. on $15,000, and no under support I have 
that, unless it 
for much duplicate work. 


ever seen would cost was some special 


spacing device good only 


GAG VS. CLUTCH CONTROL 

Of course, the under support means a gag control of 
the punch in place of a clutch control; but the helper 
could throw in a gag more easily than he could release 
a clutch, and I question if the upkeep cost is as great 
for gag control as for clutch control. 

I have heard it suggested, and it sounds reasonable 
to me, that if the punching machine was fitted with a 
variable-speed motor it would also help increase the out- 
put. The idea is that the speed on any job would be so 
made that the operator would just have time to nicely 
locate his work to get a hole every other stroke. For 
instance, if the machine was running 30 strokes per 
minute and the operator found he could not quite get 
his work properly located in one idle stroke, it would 
mean he had to take three strokes per hole, or 10 holes 
his machine to 25 strokes, 
worth 


per minute. if he could slow 


get 12; holes minute. It seems 


The speed range required should not be 


he would per 
considering. 
great. 
While I have only 
do not doubt that there are operations in many shops 
that could be speeded up materially by the use of more 


mentioned punching machines, | 


brain and less muscle. Every manager should see that 
his foremen are constantly on the lookout for any 
imply work- 
the 


muscle is 


chance 
to improve the output by other means than 
ing the men faster or putting more muscle on job. 


Output does not depend on muscle, unless 


properly directed and applied. 


Repairing Old Planing Machines 


By VILAS H. JACKSON 


I was given a free-hand in overhauling a dozen old 
planing machines which had been in service from ten 
to thirty years and manufacturers. 
They ranged from 20 in. to 36 in., I found the 
T-slots and stop-pin holes badly worn and after meas- 
uring both on all the machines, I decided to make them 
studs, bolts, 


Securely clamping an elec- 


made by various 


in size. 


uniform in order to interchange stops, 
angle, squaring plates, etc. 
tric end milling attachment to the rail head having the 
largest T-slots I procured a cutter that would just clean 
up the bottom, top and sides of the lower portion of 
the T-slots, leaving the sides of the upper portion to be 


planed later. I then threaded a 1-in. rod a little longer 
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front end 
and then 


than the longest table, drilled and tapped the 
of each table to a tight fit for the feed screw, 
bushed and tapped an old 12-in. flanged pulley to fit the 
screw. I clamped a big angle plate on the floor, far 
enough ahead to clear, with a hole in line with feed 
screw. I next mounted a 6-in. pulley on an electric 
portable drilling machine spindle, and clamped the drill- 
ing machine to the floor with the pulley in line. | 
rigged up a wooden horse to support the screw when ex- 
tended. With the planing machine drive and reverse 
belts off, and after a few trials with different feeds and 
by regulating the speed of the portable drilling machine, 
I milled the T-slots on each planing machine rapidly 


and accurately. 
DRILLING AND REAMING 


The table of each machine was then placed right side 
up under a radial drilling machine, and new holes were 
drilled needed, and old holes reamed. 
Large holes were drilled in the chip boxes to facilitate 
inverted the tables and counterbored 


where and new 
cleaning. I then 
each hole twice its diameter, and 1 
in depth. Round nuts were made of cold-rolled steel with 
a shoulder turned to clear one-half of the pin-key drill 
The nuts were twice the stop-hole diameter 


times its diameter 


and tap. 
deep on their threaded portion with a shoulder flush 


with the under side of the machine table. After press- 
ing in the nuts I drilled and tapped half-and-half for 
-in. pin-keys, which were a tight fit, and were made of 
off in forced in by a 


stud nut, sawed off and upset. 


long rods cut 12-in. sections, 


PLANING THE WAYS 


The ways of each planing machine base were then 


trued on a large new 
relieving the rack if necessary. 


planing machine, and the table 
ways planed to fit, I tnen 


planed the head slides, rebushed the bearings, and at 


tended to all other needed repairs. Tables were scraped 
in and run for a week on rough work, after which I 
the the the 

I then planed T-nuts in long bars, in. 
table T-slots 
T-nuts were then drilled in a simple sliding jig, spacing 
holes three times a bolt’s dian 
long bar lengths in a small drilling machine, using one 
roughing and one finishing tap. The nut 
then sawed off, making about two dozen for each plan- 


sides and surface, also sides of 


planed 


grooves. be- 


low surface, and a loose sliding fit in 


I tapped them in 


eter. 


bars were 


ing machine. I next drilled, tapped and turned, then 
sawed off a large number of ordinary square head stops 
with a heavy-cuffed screw, making stops of various 
heights up to 4 in. I tapped these in the same way | 
did the T-slot except that 


table was tilted to place the setscrews in the stops on 


nuts, the drilling machine 


an angle. I also made a number of heavy high combina- 


planing machine cen- 


2xXxiz i. 


tion multi-parallels, stops and 
ters, using 2x6 in.; 


slabs, cutting them at an angle on the cold-saw, drilling 


2x8 in., and steel 


and marking them in pairs for the setscrews or stop 
centers. I held them to the planing machine table by 
a stud fitting stop-pinhole and a the bottom 
of the stop-pinhole. These stops may be used in either 
direction, also as angle plates and parallels, and are 
drilled and slotted them for 


standard angle 


nut at 


cheap if rightly made. | 


hexagonal nuts I made a number of 


plates, and in making these I drilled them for stops 
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as well as bolts, and made the backs support a standard 
angle, which I machined. I then made one long “nulti- 
face angle plate full length of our longest small planing 
With keyway bolt slots, stop-pin holes, 
squaring lines, etc. 

The studs next occupied my attention and 


machine table. 


I made 
them in large quantities scrapping all the miscellaneous 
hexagonal and square nuts, and making a large number 
of double length hexagonal nuts with wrenches to fit. 
Nuts were kept on the studs with the length stamped 
on the end of each stud, while the stud dropped through 
a large plate near the planing machine. 


Increasing the Labor Supply 
By ENTROPY 


In spite of the immense number of men engaged in 
war, the attendant activities and the demand of other 
industries, expressed in terms of high-wage rates, our 
park benches, saloons and poolrooms appear to have 
suffered little in patronage. 

Of course nobody wants them, because they are bench 
warmers, and do not know what work is. Nevertheless, 
they are slackers in an industrial sense and should be 
made to secure employment of some kind. They, very 
probably, have not sufficient physique to stand up under 
army life, and they are quite often limited in mental 
caliber. From an employer’s standpoint they are in- 
finitely 
munity standpoint they do not deserve to eat, because 
the Most of them have some slight con- 
nection, though indirect, with a pay envelope. They 
are usually partially supported by some member of the 
has not the heart to them actuall\ 

are therefore undernourished and 


inferior to women and children, but from a com- 


do not work. 


who see 
They 
pable of real work. 

Once fed and brought up to a stage of physical sound- 
ness, they should be made to work at something so dis- 
agreeable, though necessary, that they would revolt, and 
volunteer to do something more useful, thereby saving 


family - 


starve inca- 


themselves and their friends much worry and concern. 

We 
and wounded in the war, and in industrial accidents, but 
fertile, right at our doors 


say a great deal about rebuilding men, maimed 
here is a field, wonderfull 
that has been waiting many years for attention. 

Often what these people need is not altogether phy- 
Some of them have simply lost their grip. They 

Having tasted 
find it 
stop wanting things than to go out and earn the money 
with which to buy them. 

Men who have lost their grip are objects of derision, 
when they should be objects of study. They sometimes 
come back. Those that have come under my observation 
have come back through being successful at some very 
simple, almost childlike, occupation. They seem to have 
suffered something similar to mental paralysis, which 


sical. 
are following the line of least resistance. 


the joys of living without effort, they easier to 


necessitates the complete training of new mental powers. 
A nagging derisive companions makes the 
disease worse until the point is reached, where rebuke 


wife, or 


is expected and received in sullen silence, or passed off 
with a shrug. 

What is really required is an educational process in 
which gentle and constructive leading is sandwiched in 
between a couple of stiff kicks 
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Repairing a Cracked Irregular Hub 


By J. V 





repairing broken hubs 
The 
applicable to 


A successful method of 
same 
other 


of irregular shape is here given. 


scheme is also shown to be 


work of a similar nature. 





ANY a cast-iron wheel or has shown a 
cracked hub after it has 
some time, due often to driving in a taner key 

too tight or some similar fault of the assembler. T/su- 

ally, these cracks are discovered after the machine has 
been in the shop so long that there seems to be little 
chance for a “come-back” at the manufacturer. In such 
instances it is a common method of repair to forge 
up a good heavy steel ring and shrink it on either one 
side or both sides of the hub; these rings take up all 


pulley 


been in service for 





THE REPAIRED HUB 


FIG. 1 


the strain that usually comes upon the hub. I have 
known of such pulleys being in use for many years 
after such a repair, and have yet to come across one that 
has failed, However, when such a cracked hub is not a 
true circle, nor even an ellipse, but a very irregular out- 
line full of clutch parts, then the proposition of forging 
a band ring and shrinking it into place is out of the 
question, because for one thing a shrinking ring tends 
to pull into circular form, and that must undoubtedly 
create a distortion of the hub at its weak parts. 

We lave recently had the unfortunate experience of 
a cracked hub and clutch-container portion of the large 
drive gear On a 4-in. forging machine. This gear was of 
cast steel, weighed the best part of a ton, and the price 
quoted to us for a new one for replacement came to 
nearly a thousand dollars. Consequently, if a 
and permanent repair could be made within a cost of a 
couple of hundred, the saving would be well worth a 
little effort. 

The illustration, Fig. 1, shows this gear wheel after 
a great irregular cast-steel band had been put in place 
for repair. The main body of the clutch hub lies inside 
the white line that is the mark of the zinc filling. It 
will be noticed that this hub is in many ways a poor de- 


good 





HUNTER 

sign, in that light and heavy sections are closely joined 
and can hardly avoid causing shrinkage strains that 
might be expected eventually to cause trouble. At 


the same time these thin sections are in a position that 
undergoes a great strain from the backlash of the ma- 
chine, which 
them to tear loose from the heavy parts and spokes. 
The damage to this hub was so severe that pieces were 


in this particular case probably caused 


actually broken out, anc this damage was first repaired 
a thermit weld. Following the outline of the hub 
and sufficiently oversize so that there would be |}-in 


by 


play all around after casting, a pattern was made up 
for casting the steel band shown. This 
uniform heavy section and shaped to come down around 
about half the thickness of the spokes. The 
of this band was something over 5 in naturally, 


was given a 
section 
square; 
so heavy a section must be cast carefully with heavy 
4 sound casting. After receiving the 
casting, it was chipped and fitted down into place over 
the hub, then drilled for a heavy bolt to pass through 
the center of each spoke as an additional precaution 


risers to insure 


THE FILLER 


The main problem now was to provide a solid and 
filler for that the band and 
For this problem we had previous experience 


permanent between 
the hub. 
to guide us gained by setting the cast manganese-steel 


Such steel 


space 


centers in street railway-track special work. 
cannot be machined or provided with any of the com- 
mon machinery Consequently, 
it is usually set in place in the main steel casting, held 


forms of fastenings. 
in place to as great an extent as is practicable by means 
of wedges, and all space that is then left where lateral 
motion might occur is filled with molten zinc. 

The molten-zinc filling method was resorted to to fill 
every particle of the space between the hub of the gear 
and the strengthening band. To accomplish this prop- 
erly, the gear was laid in a bed of molding sand with 
the band The carefully 
rammed about every crevice visible on the under side, 
the molten metal might while 
A small funnel gate was provided at one 


side uppermost. sand was 


through which escape 
being poured. 
point of the space on the upper side to aid in guiding 


the metal into the narrow space to be filled. This tun 
nel was made of soft clay. 
It has been our experience that if the steel is too 


cold when attempting to pour the molten zinc, the rapid 
chilling action of a large body of metal may cause the 
metal to set long before it has traveled far enough to 
fill up than half the Likewise, pouring 
upon cold metal runs the risk of striking damp spots 
that cause the molten metal to fly and spatter. To avoid 
any troubles of such a nature, a large oil torch was 
procured, such as is now found in nearly every shop, 
and the whole casting was heated with this unti! its 


more space. 


temperature was probably more than 300 deg. C. 

The zinc, which had meanwhile Deen melting in graph 
ite crucibles in a blacksmith’s forge fire near-by, was 
then rapidly poured into the space provided. As it cooled 
and shrank down, a little more was added to keep the 
was removed from 


space full. After cooling, the gear 
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the zine metal were neatly 


the sand, and surplus fins of 
trimmed off 

The 
where . 
C the main hub and gear body, while D is the clutch 


as shown in Fig. 2, 


result was approximately 
1 represents the cast-steel band, B the zinc filler, 


portion of the mainshaft. 
in the cast band is amply suffi- 
By this method 


The amount of steel 
cient to insure against future breakage. 
of securing it upon such a hub of so irregular shape, 
there is no possibility of causing a distortion of the hub, 
as might have occurred had an attempt been made to 
shrink it on by the usual well-known methods. 

As for judging the success of this repair from the 
standpoint of the n 
almost constant use for nearly a year, on all classes of 
work, the that the machine itself 
will handle, and it today iot the slightest signs 


service, achine has since been in 


some of it heaviest 
shows 
of weakening. 

A similar use of this same process for manufacturing 
purposes of a kind that does not seem to be so generally 


known, is illustrated in Fig. 3. This particular method 


- 
J) 


hy A / 











¢ 


hubs of 
large traction-engine wheels that build- 
The center spindle XY was to be made of different 
The regular 
proposition 


the 
then 


was used some years ago in making up 


we were 


ing. 
material from the large hub casting Y. 
for handling such a 


the hub and turn the outside of 


machinists’ method 
would be to bore out 
the spindle so that one would be a press fit into the 
other. 

Unfortunately, there 
available large enough to swing these big hubs. 


boring mill 
The il 
lustrated method of setting the hubs was then developed 


rhe 


no lathe or 


was 


service. out 


inside of the hub 


and 
the 


and gave excellent satisfaction 


side of the spindle was left rough, 
ikewise, saving two operations of machining. 

For assembling, the spokes and rim were first riveted 
to the hub casting. The bored-out spindle was placed 
tne 


The 


over a pin set vertically in a large floor-plate, and 


this refully centered. 


with a putty made o 


and ca 


were closed 


wheel was set over 
cracks at the bottom 
fireclay mixed with a little linseed or machine oil (using 
does cause the molten metal 


r dampness may do, the molten 


not 


oil for this because it 
to spatter, as water o 
metal was then poured in at the top, and the job was 
( omplete. 

One feature of is an advantage 
en- 


a spindle so set that 
is the possibility that an 


over a pressed-on spindle 
field; by building 


replacing it in the 


gine expert has of 
the hub the spindle can be melted 


a small fire unde 
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out, and a new one put in place in the same manner 
aS was accomplished in the shop. 

Shrinkage difficulties sometimes encountered in work 
of this kind may be largely decreased by the addition 
of a of antimony to the zinc.—Editor. 


small amount 


Cutting Large Radii on a Lathe 


By LEwis F. Moopy 


I have noticed on page 714 of the American Machinist 
an interesting, though brief article by H. L. Turner, 
describing an ingenious method of cutting large radii 

n a lathe. 

[ would like to call attention to the fact that the sur 
cut by this method will have varying and not 
constant radii; in other words, the surface will not be 
that of right circular cylinder, and the method should 
not be used when the work’is intended to fit against an 
ordinary cylindrical surface unless an approximate fit 
will be satisfactory, as was no doubt the case in the 
appiication described in the article; namely, pipe flanges 
to fit a plate-steel tank. The surface produced by this 
method is an oblique cylinder with circular base: the 
base being the plane of the faceplate, and the axis being 
parallel to the motion of the compound rest. A section 
of the surface by a plane perpendicular to the axis will 
be an ellipse and not a circle, so that the surface pro 
duced can be considered as an elliptical cylinder. This 
in many cases form a sufficiently close approxi- 


faces 


may 
mation to a circular cylinder to be used as a substitute. 
The method should be viewed as a means of cutting 
elliptical cylinders or portions of such surfaces, and it 
should be capable of producing this form of surface with 
It may avoid misapplications to make this 


accuracy. 


point clear. 


Inspection Gage 
BY M. W 


MANN 


the 
The inspector puts a number 
A and then simply 


The illustration shows a gage used mainly by 
inspection departments. 
of parts to be gaged on the base 


pushes the work under or through the gage. 
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for gaging work with several 
All the parts are made of too! 


idea can be carried out 
diameters and shoulders. 


steel hardened and ground, and when necessary lapped 
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Governmental Suggestions for Arsenals and 
Manutacturers 


HE following summary of General Orders No. 13, 

issued by the Chief of Ordnance, Nov. 15, 1917, 

is of interest to all manufacturers and should be 
carefully considered. 

In view of the urgent necessity for a prompt increase 
in the volume of production of practically every article 
required for the conduct of the war, vigilance is de- 
manded of all those in any way associated with industry, 
lest the safeguards with which the people ef this coun- 
try have sought to protect labor should be unwisely and 
unnecessarily broken down. 

EFFICIENCY 


SAFEGUARDS OF 


It is a fair assumption that for the most part these 
safeguards are the mechanisms of efficiency. Industrial 
history proves that reasonable hours, fair working con- 
ditions, and a proper wage scale are essential to high 
During the war every attempt should be 
made to all of our 
achievements in the way of social betterment. 


production. 


conserve in every possible way 


In the preparation of the following memoranda no 
effort has 
definite rules of conduct. 
may be considered a fair, 
The department wishes to be assured that schedules 
of hours obviously excessive or wage scales distinctly 
unfair or working conditions such as should not be 
tolerated, will certainly be brought to its attention. 


establish or even to 
The memoranda present what 


if tentative, basis of action. 


been made to suggest 


HOURS OF LABOR 


1. The day’s work should not exceed the customary 
hours of an establishment or the standard already at 
It should 
an adult 


tained in the industry and in the community. 
certainly not 10 hours for 
workman. 

The drift in the industrial world is toward an 8-hour 
day as an efficiency measure. 

It has been shown also that hours of labor must 
adapted to the age and sex of the worker, and the nature 
of the occupation. 

2. The theory under which we pay “time and a half” 
for overtime is a tacit recognition that it is usually 


be longer than 


be 


unnecessary and always undesirable to have overtime. 
The excess payment is a penalty and intended to act as 
a deterrent. There is no industrial abuse which needs 
closer watching in times of war. 

3. Eight hours per shift should be a maximum in con 
tinuous 24-hour work. 

1. The half holiday on Saturday is already a common 
custom in summer, and it is advantageous throughout 
the year, especially if the work day be 10 hours lony 
the other days of the week. The working period on 
Saturday should not exceed five hours. 

An occasional shift of two or three hours on Saturday 
afternoons is unobjectional if essential, but the addi 
tional hours should be regarded as overtime and paid for 
on that basis. 

5. It is desirable that the hours of labor for every 
tour should be posted. 


6. The observance of national and local holidays will 
give opportunity for rest and relaxation which tend to 
make production more satisfactory. 

7. One day of rest in seven should be a universal and 
invariable rule. 


STANDARDS IN WORKROOMS 


1. Existing legal standards to prevent danger from 
fire, accideut, occupational diseases, or other hazards, 
and to provide good light, adequate ventilation, sufficient 
heat, and proper sanitation should be observed as min- 
imum requirements. 

2. All toilets should be 
sible. 


Sanitary and. readily acces 


4. Those processes in which workers are exposed to 
excessive heat—that is, over 80 deg.; or excessive cold— 
that is, under 50 deg.—shoul!d be carefully supervised so 
as to render the temperature conditions as nearly normal 
as possible. 


When 
should not only be 


extreme essential, workers 


but 


temperatures are 


properly clothed avoid sudde1 
changes 

4. If any light is 
should be so shaded that its rays will not directly strike 


the eves. 


at the level of the worker’s eyes it 


WAGES 


the and 


lowered. 


industry 
The 


wage rates should be made in proper relation to the cost 


Standards already established in 


in the locality should not be minimun 


of living, and in fixing them it should be taken into 
consideration that the prices of necessities of life have 


shown great increases. 
NEGOTIATION OF DIFFERENCES 


The need of preserving and creating methods of join 
of 


the critical 


negotiations between employers and groups em 


ployees is especially great in the light of 
points of controversy which may arise in a time like the 
present. Existing channels should be preserved and new 
ones opened, if required, to provide easier access for 
discussion between an employer and his employees over 


controversial points. 


THE EMPLOYMENT OF WOMEN 


1. Existing legal standards should be rigidly main- 
tained, and even where the law permits a 9- or 10-hour 
effort restrict the 
women to 8 hours. 

2. The employment of women on night shifts should 


morally 


day, should be made to work of 


be prevented as a necessary protection, and 
physically. 

3. No women should be employed for a longer period 
than 4 


of 10 minutes should be 


hours without a break for a meal, and a reces 
allowed in the middle of each 
working period. 

1. At 
and this time should be lengthened to 45 minutes or an 
hour if the working day exceeds 8 hours. 


least 30 minutes should be allowed for a meal, 


5. Meals should not be eaten in the workroom. 
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6. The Saturday half holiday should be considered 
an absolute essential for women under all conditions. 

7. For women who sit at their work, seats with backs 
should be provided, unless the occupation renders this 
impossible. For women who stand at work, seats should 
be available and their use permitted at regular intervals. 

8. No woman should be repeated|\ 
more than 25 pounds in any single load. 

9. When it is women in 
hitherte done by men, care should be taken to make sure 
that the task is adapted to the strength of women. The 
standard of wages hitherto prevailing for men in the 
women render 


required to lift 


necessary to employ work 


not be lowered where 


equivalent The 
such processes, of course, should not be longer than those 


process should 


service. hours for women engaged in 
formerly worked by men. 
10. No work shall be 


used for living purposes or in rooms directly connected 


given out to be done in rooms 


with living rooms in any dwelling or tenement 


EMPLOYMENT OF MINORS 


irs of age shall be employed 


1. No child under 14 ye: 
at any work under any conditions. 
2. No child between the ages of 


ears shall 


14 and 16 \ 
be employed more than 8 hours a day or 48 hours a 
week, and night work is prohibited. 

3. These and other provisions of the Federal child labor 
law must be strictly observed. 

1. Minors of both sexes under 18 years of age should 
have the same restrictions upon their hours as already 


outlined for women employees. 


An Economical Counterbore 
W. 


By M BOSSMANN 


In these days of high-priced steel many ingenious 


ways have been devised whereby the waste of the steel 


has been brought down to a minimum. The illustration 








— 
a 


- 





ASS! 


ACTUAL 


shows a four-fluted counterbore. The body is made of 


high-speed steel and the rest is made of carbon tool 


When it is necessary to grind the counterbore it 
and pulling out 


steel. 


is disassembled by unscrewing nut A. 
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then be 
fit over 


the body D 
should be a 


washer C, when can 
off. The body D 


spindle B. It can be seen 


lock 


the 
pressed ring 
that as the counterbore is 
ground off the nut and lock washer are brought closer 


nd until there is hardly any of the body left. 


Another good feature of this counterbore is the movable 
The hole that this pilot was to run in was a very 
The ordinary 


pilot. 
in. limit. 
but in this pilot there is 


particular one, with only 0.001 
pilot would wear the hole large, 


* on the hole in work. 


Packard Technical Training School 
By C. R. LESTER 

Detroit, has 

under 


The Packard Motor Car Co., Mich.. 
organized a technical training the 


Lester, which is open to all men who 


school man 


agement of C. R. 
have had mechanical experience in the automobile in- 
dustry; the idea being to provide technically trained 
workmen for service stations. 
ing this school on the theory 
he learns, and they 


The company is conduct- 
that the average worker 
must earn while have, therefore, 
adopted the plan of paying a living wage to all students 
the irrespective of age and have 
plan their based 
company 


school 
for 


the 


enrolled in 


formulated a advancement on: 
9) 


Usefulness to while learning. (2 


RATIONS AT PACKARD SCHOOIlI 


(3) Previous 


Previous tech- 


Previous application to similar problems. 
practical experience in mechanics. (4) 
nical training, if any. A night school is also conducted in 


which drafting, arithmetic, etc., are taught. 
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The following is a description of a successful 
method of heat treatment and temperature meas- 
uring that was used in the manufacture of two 
million three-inch Russian shrapnel shells. 











HE parts treated as described in this article were 

shells manufactured from blank forgings with 

the melt number of the pouring stamped on each, 
and the ladle analyses given and afterward checked. 
The preportion of carbon in the steel averaged about 
0.50 per cent. A close estimate can be made by com- 
paring the pearlite (dark) and ferrite (white) areas 
found by grinding, polishing and etching normalized 
samples. It is well-known that the physical properties 
of steel having certain chemical properties, 
changed by using the proper heat treatment, and this 
was done between the rough and the finishing opera- 
tions. 


can be 


LEAD BATH FURNACES 


Lead bath furnaces, with room for 8 shells, and a 
preheater, with room for 20 shells, like that shown in 
headpiece and manufactured by Tate-Jones & Co., were 
used. The advantage of the lead bath of this particu- 
lar type of furnace was the uniform heat distribution 
in the lead pot; elimination of burning, scaling, hard 
spots; and the ease of regulating the oil burners to 
the exact temperature desired. All shells were heated 
and cooled in exactly the same manner. 

The shells in the preheater were heated from 700 to 
900 deg. F. before being placed in the lead, and were 
held in place by being pushed down in the lead by 
plugs through holes in the cover. Pure lead was used 
for the bath. The recess at one end of the pot was 
used at first for the thermocouples, but they were placed 
afterward in the center where more accurate read- 
ings of the temperature of the bath are given. 

Fig. 2 shows the plan of one floor, the arrangement 
of the heating and drawing furnaces, signal bench, etc. 
Each furnace heated the shells at the rate of 60 per 
hour. The shells were kept in the lead bath 8 min. 
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and all were evenly timed by a flasher system described 
elsewhere. The labor required to operate was a fore- 
man in charge, an operator at the signal bench, a 
floorman to regulate the burners from the signals, and 
three men for every two furnaces. There 
an electrical engineer in charge of the pyrometers and 
testing, and a man to look after the oil burning and 
cooling systems. This type of furnace has, at another 
installation, heated shells at the rate of 96, and as high 
as 115 shells per hour; that is, 5 min., and 4 min. 10 
the lead bath; and the direct labor 
average required of about 5 men for two furnaces. A 


was also 


sec. in meant an 
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system of ventilation was provided for carrying off the 
fuel gases, the furnace heat and the poisonous vapors 
given off from the lead. 

The automatic furnaces came next to the lead-bath 
furnaces for uniform heating and cooling, and possessed 
advantages over the hand-operated furnaces, by increas- 
ing the output in proportion to the labor and fuel, 
by reducing the cost of operation and by eliminating 
the poisonous vapors given off from the melted lead. 

Texas fuel oil, which had an average density of 0.88 
and 18,850 B.t.u. per lb., was stored in three large tanks 
in the yard and from there pumped by a No. 1 Tate- 
Jones pumping and heating system placed in the base- 
ment to the burners on floors A and B, Fig. 3. Daily 
readings of the oil in the tanks were taken, and for cold 
weather (in order to have the oil flow freely) the oil 
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100 deg. F 
Duplicate steam pumps were mounted on the frame of 
heater that 
An air dome on each 


was heated by steam coils from 90 deg. to 
for heating 
to take 
could be 
set for any pressure to discharge any back 
into the tanks. Each pump had a strainer, that could 
be easily dirt, 
etc., that 

A steam pipe ran along 
the 


covering 


the utilized the exhaust steam 


was used 
that 


excess 


the oil. pump 


ip any pulsations, and a relief valve 
oil 
removed and cleaned, for catching any 
might clog the burner. 

the oil 


inclosed in 


left 
pipe 


con 


(after it 
the 
reducing its 


pipe 
heater), and both were same 
to prevent the oil 


and to make it atomize satisfactorily at the 


cooling, 
sistency, 
burners. A return oil system was installed with a valve 
on each floor for regulation, so that the operator could 
The 
burners were of the mechanically atomizing type made 
by W. S. Rockwell Co., 
of oil per hour. 

An 


gage placed in the wall over the 


maintain a constant pressure of 14 to 15 Ib. 


anc consumed about 2! gal 


oil-pressure gage and an mercury 


air-pressure 


signal bench, as shown 


in Fig. 4, were for the operator’s use in regulating the 


WHITE LIGHT 


L/GHT CLUSTER 
FIG. 6 
N21 TATE INES 
PUMPING, HEATING 
AND REGULATING . 
SYSTEM 


- 


} 
— 


bial 


LOW- PRESSURE 


three 


No. 7 


air for the burners was supplied by 
blowers: two No. 2 Roots 
Sturtevant; which maintained a 23-lb. pressure. 

The shells 
from the 
bunch. To prevent any 


burners Che 


horizontal and one 


were uniformly placed in and removed 


quenching tan ind were not allowed to 


irregular heating in the bath 
the oil in the quenching tanks (62x 48> 42 was 
maintained at a uniform temperature by being pumped 
tank (24x8x5 ft.) out 


flowing water pumped from 


series of coils in a 


filled 


through a 


in the yard with 
the river 

The 
steel, as 
follows: 


temperature for 
Steel,” is as 


steel ceases to in- 


heating or hardening 
given in “Heat 
“When tungsten o1 
the 


hardening 


proper 
Treatment of 
carbon 
with that is, 35 
the the 
heating is sufficiently prolonged for the steel to acquire 
thoroughly the the 
“One of several indications of this change-point 


temperature; 
point, 


crease in hardness 


to 50 deg. above provided 


condition pertaining to tempera 


ture.” 
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is the shortening of bars hardened in water at a 


below that point, whereas the bar length 
the 


temperature 


ens, if this temperature is exceeded at time of 
quenching.” 

The temperature of the lead at the heating furnaces 
1500 deg. F 
temperature of the lead in the drawing furnaces 
1050 deg. F. 


afterward tests were 


was maintained constantly at 

The 
was maintained at first at 
but 


as the annealing 
nade at differ- 
physical 


temperature, 


ent drawing heats from given melt, and the 


properties plotted on a curve as shown in Fig. 5, and 
the 


Ordinarily 


most satisfactory annealing temperature selected 


50 deg. difference in the drawing tempera- 
7000 to 8000 


ture changed the tensile strength from 


lb. per sq.in. and sometimes as much as 10,000 pounds. 
SIGNAL SYSTEM 


A signal system of colored lights was mounted at the 


right of each “urnace for regulating the burners as 


from a signal bench 
used When the 


lit the red light 


Fig. », and operated 
Fig. 4 


the 


shown in 


as shown in was temperature 


was too hot operator and when 





S/GNAL NSTRUMENTS 


BENCH AND 
FIG. 4 


shells in 
flashed 


the 


a flasher 


light, and for 


the bath, a white light 


too cold, a green timing 
(operated by 
for about twelve sec. at 1l-min. intervals. 

Had there been time for delivery of a variable-speed 
motor, or by using different size pulleys on the flasher, 


the 
experimenting, have been adjusted to the minimum, the 


time for heating the shells in the bath could, bi 


output materially increased, and the cost of heat treat 


ment for shells in a lead-bath furnace, greatly reduced 


In front of the signal bench an operator was sta 


tioned for constantly taking the temperature of the 


furnaces, for signaling the floor man and for watching 


the oil 


nected 


flasher 


either or 


The 
could 


con 
both 


mad 


and 
that 
The 
up of standard 3-gage push button plates with switches 
them. Each plate 
sponding with the furnace it 
this s 


pressure gages. Was SO 


each ilasher signal 


floors. bench was a metal box with a top 


mounted on had a number corre- 


signaled Fig. 7 shows 


gnal and flasher wiring 
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box 


The 


wire, 


compensating 
Brown Instrument 


thermocouples, 
the 
Co., and the temperature of each furnace was taken 
by the thermoelectric method, which made use of the 
well-known principle of heating the junction of two 
dissimilar metals or alloys, and measuring the e.m.f. 


pyrometers, 


etc., were furnished by 


set-up. Wiring diagram of the pyrometers and thermo- 


couples is shown on Fig. 10. 

An indicating high-resistance (600 ohms) pyrometer 
of the millivoltmeter type having a rotary switch for 
4 
the 


thermocouples and 


$$ ]” 


connecting several working 





T 7 
+ + | 
| 








VAPIOI 


PHYSICAL PROPERTIES AT 
TEMPERATURES 


graduated to 1600 deg. F. for the heating and 1200 deg 
F. for the drawing of the furnaces was used. These 


instruments having such high resistance made man, 
errors due to slight variations in the length or 
ance of the The workmen 


others were all instructed and warned that 


resist 


circuits negligible. and 


static elec 


tricity could be developed by rubbing on the glass 
anr ng r — 5 
B- DRAWING SWITCHES Py 
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FIG SIGNAL WIRING SYSTEM 
front of the instrument and, in some cases, it was 


found that simply blowing on the glass was sufficient. 

Some installations have (in addition to the indicating 
pyrometers) recording pyrometers that can be plugged 
in on any thermocouple circuit, and the temperature 
recorded. 

A compensating box was used to keep all the cold 
junctions at the same temperature, and prevent an) 
errors du~ to differences. This box consisted of lamps 
connected to the light circuit, operated by a thermostat 
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set for any given temperature slightly above that of 
By the making and breaking of the lighting 
circuit the heat of the lamp kept the temperature to 
within 2 deg. constant. In this box the compensating 
lead from the couples and the copper leads from the 


pyrometers were connected. 


the room. 


Base-metal thermocouples were selected on account 
of being inexpensive, rugged and suitable for tempera 


tures of this class of work. These couples were made 
up at first in angle form (8x22 in.), formed of the 
wire 4 in. in diameter, 90 per cent. nickel, and 10 per 


cent. chromium with a resistance of 0.0243 ohms per ft. 
as the positive lead, and the other ! in. diameter, 98 per 
cent. nickel, and 2 per cent. aluminum with a resistance 
of 0.00816 ohms per ft. as the negative lead. 
standardized to duplicate to within 


They were 
‘, millivolt or 4 
the voltage of the platinum rhodium thermo- 
couple used as a standard. The wiring for each base 


deg. F., 

















metal thermocouple is shown on Fig. 9. Below the 
binding posts was a shunt of manganim wire with 
enamelled insulation withstanding 800 deg. F. This 
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shunt was used to reduce the voltage of the thermo- 
couple to a definite standard and the shunting effect 
to ,|, of the total voltage. The shunt and 
welded junction had to be watched when in service, for 


amounted 
open circuit. 

The base-metal thermo-couples were at first furnished 
by the manufacturer, but afterwards only the material 
was purchased, and we made the thermocouples our- 


selves. In making the thermocouples, wire was cut in 
32-in. lengths; the ends of the wires twisted and 
welded, and the other ends threaded and well tinned. 


Pipe stems were placed on the wires, and the wires 
soldered fast, 
with a nickel 
the 


was 


screwed into brass studs and carefully 
and the couple inclosed in a {-in. conduit 


tube inserting in lead 
the heat 


and on the conduit was placed a condulet with a porce 


chromium for 


The other end extended out 


protecting 
less, 


where 


lain or preferably a composition cover through which 
the brass studs passed. 
It was found that at the end of 


e.m.f. was set up which was not always neutralized, ow 


the brass studs an 
ing to some differences in temperature between the end 
inclosed in the condulet and the end outside, and per- 
mitted of some errors in the readings. This error could 


be eliminated by using some sort of a solderless con- 


nector made of the same material. 
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the material as 
used in the thermocouples covered with asbestos insula- 
0.126 ohms per ft. 


Compensating leads of exactly same 


and having a resistance of 
connected the couples with the cold junction box. 

A platinum rhodium thermocouple formed of chem- 
and platinum 90 per cent., 
insulated 


tion 


ically pure platinum; 


cent., with clay tubes and 


rhodium 10 
placed in a porcelain tube for protection, was used as 


per 


a standard for calibrating the standard base-metal 
thermocouples and for checking the working couples; 
base-metal thermocouples were used as standards. 

An electric furnace for heating and calibrating the 
couples with the standards was made by winding No 
24 Nichrome wire on 2-in. burned clay tubes, and cov 
ering with ordinary steam pipe insulation. For melting 
salt, a furnace was made of a rejected 3-in. shell covered 
with in. asbestos and cement, and double wound with 
25 ft. of No. 24 Nichrome covered with 
in. asbestos and cement, and a pipe covering. A 
tive double-scale millivoltmeter was used in calibrating. 


wire and 


sensi 


METHOD OF CHECKING AND CALIBRATING 


A very careful and method of checking, 
once a week, the working base thermocouples with the 


standard base-metal couples in the electric furnace was 


systemati 


used. 

The manufacturer furnished us a 
volts as ordinates and degrees Fahrenheit as abscissae 
for checking the type of thermocouples we were using. 
This curve can be plotted by taking the millivolts of 
the freezing temperatures of different substances that 
by taking 


curve with milli- 


defined, as shown in Fig. 8, or 
millivolts and freezing temperatures of only 
Holman’s formula calculating the other points, 


is the resultant of 


are sharply 
the two 
ind by 
or work by working out a curve that 
both. Holman’s formula is the simplest and best suited 
for general use, and from 500 deg. to 2000 deg. F. has a 
maximum error of only 43 deg. F 

In checking the standard platinum-rhodium thermo 


couple, salt chemically pure (NaCl) was heated in the 


electric heater and brought up to 1550 deg. to 1600 deg 
F., and the thermocouple in another furnace brought 
up to approximately that temperature and then placed 
in the melted salt; care being taken not to subject the 
couple to any sudden changes in temperature. Current 
was turned off, cold junction temperature taken, mill 

voltmeter needle set at zero and readings of the 
taken every 10 By plotting these readings ot 
the cooling salt, there was a gradual drop till the salt 
the constant 
intil the salt solidified, then the readings dropped again. 
Che constant as the freezing point, 
and with corrections made for the temperature of the 


salt 
sec 
when readings became 


began to freeze, 


reading was taken 
cold junction should be very close to 1472 

The standard thermocouples 
brated with the platinum thermocouples by removing the 


deg. F. 


base-metal were cali- 
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protecting tubes and tying together (not touching) witl 
tape. It is important that the tips of the 
couples be close together and centrally located within 
the furnace, that the heads of both be at the same 
temperature, and that the furnace be maintained at 
a constant heat for at least 15 min. before testing. 
By adjusting the shunt wire below the binding posts 
with a soldering iron the standard base-metal thermo- 
millivolt or 40 deg. F. 


asbestos 


couples should read within |! 
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WIRING DIAGRAM FOR I 


of the platinum thermocouple. The shunt method of 
reduced the e.m.f. at the binding posts of 


and 


adjustment 
the thermocouple by 
possible to duplicate the e.m.f. of the base metal couples 


about 2 millivolts, made it 


to within 2 
method it would not be possible to duplicate the same 
In the same way the 12 ft. 
calibrated with the 
have both heads at 
corrections for 


deg. F., whereas without this or some other 


within 15 deg. F. standard 
platinun 
the 


any) 


base-metal couple was 
couple; care being taken to 
same temperature, or to make 
difference. 

A sufficient number of extra couples were kept con- 
for changing during the 24 hours, 


question as to the accuracy of 


stantly on hand 


should there arise any 
the working couple. 

In checking the pyrometers mounted on the wall over 
the signal bench, as shown in Fig. 4, with the milli- 
voltmeter, both instruments were set to the same degree 
and then taking 
from any one of the working 


on the scale as zero compared by 


simultaneous readings 
couples. 

The working system was checked and calibrated bv 
placing the 12-ft. standard-base couple in the lead as 
close as possible to a working couple that had just been 
calibrated. The millivoltmeter needle was set at zero 
temperature, cold junction temperature taken of the 12- 
ft. couple and corrections made for any difference, and 
simultaneous readings taken of millivoltmeter and 
pyrometer. They should agree within 10 deg. and if 
not, the needle of the wall pyrometers was adjusted. 

The writer desires to thank Hugh Hamilton and R. 
P. Brown for their assistance in the preparation of this 
article 
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SYNOPSIS — The 
their 


management, are here discussed 


problems that confront in- 


spectors in work and the selection of in- 
spectors by the 
hy one who is in a position to know just what 
these problems are, and their more logical solu- 


tion. 





HE words “inspectors” and “inspection” 
have such a varying meaning in the actual 
practice of different manufacturing cor- 
porations as to mean a great deal or 
practically nothing. Several articles that 
have been lately published in the Amer- 
ican Machinist seemed to be incomplete, in that they 
only scratched the surface and did not go into detail 
sufficiently. 

Inspection means more than checking work 
it agrees with blueprints, and from a number of years’ 





to see if 


experience with a force of from 165 to 225 men, in- 
specting the product of over 9000 operators, the fact 


has impressed itself that the real inspector is born, not 
made. 

Men with the highest mechanical qualifications and 
ability to read intricate blueprints have proven abso- 
lute failures as inspectors through inability to use the 
essential quality, “common sense,” and to drop pre-con- 
ceived notions when they left their machines and became 
the judges of other men’s product; while in turn bright, 
ambitious, high school graduates with intelligence and 
readiness to grasp new conditions and situations have 
become in a few months, with correct training, so satis 
factory that their decisions as to what is O. K. for use, 
and what is unfit, are seldom or ever appealed from and 
not in one-half of one per cent. of such appeals have 
they been over-ruled. This is because their minds were 
open to the instructions received, and, as they had never 
attempted to have work that they considered 
enough” passed, were deaf to the suggestions or plead 
ings of careless or inefficient operators. 


“good 


ND the matter of wages for an inspector should 
be carefully considered, and never under any 
circumstances should an inspector be paid by) 
the piecework system, for such method of payment is 
simply putting a premium on dishonesty. Where an in- 
spector’s envelope at the end of the week depends on the 
amount of work he passes any manufacturer can rest as- 











Inspectors and Inspection 


By W. B. SEIGLE 








sured there will be few rejections regardless of quality. 
It has been found to be the best policy to pay somewhat 
more to the inspector, than to the men of the group 
whose work he inspects, placing in him the responsibility 
for the quality of the work from his department. This 
method has been found to lend dignity to the position 
and causes desirable men to try for such positions. 

A good genial, but not over-friendly man, with an 
even temper and well poised judgment is almost a neces- 
sity where one considers that he must deal with all types 
and conditions of workmen. An inspector can be one 
of the most costly employees of a firm by living strictly 
to the letter of the drawings from which he checks or by 
the use of ordinary horse sense, differentiating between 
those parts that function, and must necessarily be held 
close, though not always exactly to the 0.0005 part of 
en inch, and such parts as have finish only for appear- 
ance and general contour he can save the company thou- 
sands of dollars, help expedite production, and have 
the men whose work he checks understand that he is 
not there to hinder them, but to help them to do good 
work and become their adviser and in a measure in- 
structor as to what constitutes good commercial product. 


N MANY places only such work as the inspector 

accepts is paid for and one can readily see how 

much of a diplomat a man must be to retain the 
good will of the operators while touching their pocket 
books, keeping the foreman good natured while reducing 
the amount of his production, having an engineer smile 
when some piece of work he is exceedingly anxious for is 
relegated to the scrap heap, yet realizing all the time 
that the management has entrusted to his integrity and 
judgment the reputation of the company, that nothing 
shall go out to a customer that in any way reflects on the 
product of the concern, or that will tend to reduce or 
entirely end repeat orders. 

The inspection department must of necessity always 
be independent of the manufacturing and production de 
partments and must always coéperate with the engineer 
ing department, though free from any interference bi 
any of the engineers, except occasionally the designing 
engineer who for commercial or other reasons is willing 
to make some exceptions from the drawings and let some 
apparatus be sent out that in his judgment will do the 
work required. 

In other words the inspection department, having 
learned the standard, should be responsible to the man- 
agement only if best results are to be obtained; and in- 
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variably where such is the case, rejections fall off, com- 
plaints from customers decrease and the regular, un- 
varying, rigid inspection pays for itself many times. 
The operators knowing that only good work will pass 
bend every effort to produce only such; and the sub-in- 
spectors, making daily or weekly reports to the different 
head inspectors of parts accepted and parts rejected 
with the name of the operator who is responsible for 
any faults above the average and knowing that at any 
time work that they have passed and stamped as O. K. 
is likely to be taken at random and reinspected by the 
head or chief inspector, adhere rigidly to the standard 
set and good results become a habit. 
head each building 
report to the chief inspector, 


N TURN the inspector of 
makes a monthly 
copies of which go to the management, designing 

and mechanical engineers and general foremen, keeping 

both the foreman and chief inspector in touch with any 
weak spots in his department, and by comparison of per- 
centage rejections, measures are taken to correct such 
weakness and operators changed to places where they 
better. If it is found that the same 
in the weekly 
ports, and when he is changed to some other line of work 


will perhaps fit 
operator’s name appears repeatedly re- 
still continues to appear, it is to the company’s interest 
to discharge him. Then too, the monthly reports stimu- 
late a healthy desire among the general foremen to have 
their departments make as better showing 
than others, and all this tends to make and keep the 
standard of the completed work good. 


good or a 


HERE a plant is large, making a wide and va- 
ried product, having its own foundries for 
steel, iron, brass and white metal, forge and 

blacksmith shop, press and drawing department, ma- 
chine shops for the largest type of apparatus, and others 
making the smallest and finest kinds of machine work, 
drafting and tool designing rooms, the chief inspector 
must of necessity be one with a wide experience, and 
preferably one who has some practical knowledge of all 
these departments. 

The head inspector of each of the departments should 
always be chosen from the employees in that particular 
department, as there is always some one person in any 
xroup of workmen who stands out a little above the rest 
in intelligence, ambition, and desire not only to get out 
the best work, but also has in odd times visited the other 
departments where his product is used, and having a 
large bump of inquisitiveness, knows why the certain 
standards are necessary that he has been compelled to 
live up to. Then too, choosing from its own employees 
to fill important and better paying positions, helps to 
get a they know that if they 
have the ability and proper qualifications their future 


better class of men, as 


is assured. 

The head inspectors must have a working knowledge 
of trigonometry as used for checking purposes, and it is 
a sorry reflection on our high school educational system 
that not one man of every hundred questioned at the 
employment office as to his ability to use sines and tan- 
gents in solving simple problems, can truthfully say, 
“Yes, I can use them.” When one considers the time 
saved by an employee who can use these simple trigono- 
metrical formulas it is easy to understand why such a 
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man is worth from five to eight cents more per hour 
than one who knew, but has neglected their use until he 
would practically have to be born over again. 

[In each department working with the head inspector. 
and takng his place in his absence, there should be a jig, 
fixture, and template checker who must absolutely use 
“trig” in his work and who should also be capable of 
judging jig design. 


N FACT, best results are obtained where the tool 
or jig designer consults with the inspector and 
submits to him his designs for criticism, as fre 
quently the theory of the design is fine but its practical 
working is far from being desirable, and the inspector, 
being familiar with its functions, can then suggest mod- 
ifications that will save time and money instead of wait- 
ing until the jig is finished and then having it rebuilt. 

Inspectors interested in their and not being 
hampered with getting out production, can often suggest 
changes in teoling or methods of machining that will 
increase production at no increase in cost. The operator 
the job he does continuously, while the in- 
spector in moving about the shop has a chance to ob 
and if at all studious, benefits by such observa- 


work, 


sees only 
serve, 
tion. 

Then too, the drafting room makes errors at times 
in dimensions, particularly where a number of different 
lengths or make Part 
of a good inspector’s work is to go over all dimensions 
and check them before passing on any work that is to 


sizes up an overall dimension. 


be done to such drawings. 

From the duties outlined in this article it is easy to 
see that true inspection; the kind that reduces rejec- 
tions, costs and complaints, builds up production, and 
makes all concerned feel comfortable; is a job of no 
mean pretensions. 


Thread-Lead Gage 


By LEONARD M. THORN 


In the illustration is shown a thread-lead gage, which 
in addition to being very simple in construction, has 
heen found extremely efficient and satisfactory in use 
\ The gage a supporting 

hub A, shouldered as shown, 
provided with a threaded opening t 
receive the threaded end of a binding 
plug C, which is also shouldered 
The test pieces are shown at D. 
One of them is placed on the hub A, 
abuting against its shoulder. The 
spacing and retaining collar £# is 
then placed upon the hub, and a sec- 
ond test piece placed on the latter, 
The plug C is then screwed into th« 
threaded opening of the hub, and up 
against the test piece. If a light is 
placed behind the gage and work to 
suitable back- 
sheet of paper 


consists of 


and 














tested and 
such 


any 


| 

| be 

\ ground, 

placed about 2 ft. back of gage, any 

defect is shown and readily detected. 
Different sizes may be made for use on different size 

leads when these are encountered in the class of work 


as a 
“HREA 
GAGE 


being done. 
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Reduction Head for Drilling Machine 


By E. D. DUNNING 


The accompanyng illustration shows a specially de- 
signed gear reduction head to be used in connection 
with the drilling-machine spindle, where low speeds are 
not available. This head may be designed to give any 
gear ratio required, according to the safety strength 











r 


REDUCTION HEAT Fok A DRILLING MACHINE 


the nature of the 


The head is able to clean up castings 


limit of the drilling 
work being done. 
that have too large a projecting portion to be conven- 
iently swung in a lathe, and as an auxiliary to the mill- 
ing machine it will prove very handy. 

At A is the driveshaft, fitted the drilling-machine 
spindle. The latter on its lower end, is cut to form 
a pinion, engaging in the two idler gears B. These 
idler gears are compound, having been stepped down, 
and in turn they engage in the reduction shaft C. 
The idler gears, being mounted in a floating case D, 
have a tendency to turn backward or creep around the 
reduction shaft when load is applied; but this action 
is prevented by applying to the case a rod E, which 
is allowed to rest on the upright of the drilling machine. 
There is a bearing of the extreme end of the shaft A 


spindle and 





in the shaft C; this gives rigidity and prevents wab- 
ble, while the ball races F take up all the end thrust. 

A great variety of work can be done with this head, 
especially in experimental shops and jobbing shops. It 
will be found to be a very accurate and handy tool for 
reaming and in using fly cutters. 


Attachment for Floor Cranes 
By W. H. WESTBROOK 

Noting that the American Machinist occasionally runs 
some very interesting articles for railroad shop men, 
prompts me to submit an illustration of an attachment 
to one of the several makes of portable shop floor cranes 
now in use. This attachment was made for the purpose 
of hoisting locomotive air reservoirs into their place 
under the running boards. The practice generally fol- 
lowed is to raise them up by a chain with the overhead 
traveling crane; if the shop has one; and then a number 


a~ 
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ATTACHMENT FOR A FILAMOR CRANI 


of men push them, or otherwise force them under the 
running boards into position, which is a very laborious 
and awkward method. 

Other shops having no overhead cranes raise them up 
by an air jack, but they first have to be lifted upon the 
jacks which also takes the time and labor of several men. 

With this attachment, which is quite easily and chcap- 
ly made, the reservoir is rolled upon two wedges on the 
frame, then elevated into position with very little effort 
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think the illustration is self- 
noticed that the arms A, of the 
1; x3 in. pins C, 
the 


aid a few men. I 


explanatory. It will be 
frame or attachment B, 
which 
end of the arms, but a snug fit in the web of the crane. 
This has steel 
pad on each web of the crane to give the pin more bear- 
[ am not sure that this is absolutely necessary, but 


pivot on two 


are made an easy fit through the holes in 


been reinforced inside by welding a 
ng. 
it was thought best. 

The arms A are connected and braced by the tie rods 
D and F as illustrated. The rod F is provided with 
the connection of the hook of the 


The outer ends of the arms are shaped to 


means for lifting 
floor crane. 
form a cradle to receive the air reservoir and suitabl 
tied together as shown at F 

It will be noted that this attachment 


and 


can be quickly 


placed in position on the crane, almost instantl) 


removed therefrom when the work is completed 


! am sure it will soon repay for the slight trouble it 


takes to make and on account of the rigid test require 
ments of the interstate rules, these reservoirs frequent! 
have to be removed to receive the hammer tests, and for 
this purpose both backshop and roundhouse forces will 
appreciate this device. 
I might add without trying to boom any particula) 
manufacturer’s product that the portable shop crane 
the extent that it and 


these times of labor shortage it is really 


not used to nearly deserves 


surprising 


amount of labor they will save. Even where there 


an overhead traveling crane, there are times when it is 
wanted in several places at the same time, and by actual 
observation it has been found that a large percentage 
handily, and in 


shop, by 


of lifts can be made quite a many cases, 
the 


I have in mind 


especially around erecting the portable 


shop crane. a 20-pit erecting shop using 
three of these continuously as well as keeping the over 
busy 


In putting up guide 
steam chests and covers, 


head traveling crane fairly 
bars, rocker arms and boxes, 
side rods, etc., the men prefer the 
an actual fact, that I have seen in many shops men wait 


floor crane, but it is 


ing for the overhead crane, or else getting the assistance 
lifting the 
there being no portable cranes in 
that 


Dig repall 


of several others and work in place, on a 


count of the shop 
The cost 


thev are not generally 


of these is so insignificant one wonder 


why adopted in shop 


and roundhouses 


A Wire Bending Die 


BY FRANK A. BALI 


the illustration pushed 
block A to the 


punch A is 


the wire 1s 


stop RB. 
entered 


Referring to 


through the cutting The pres 


is tripped; the cam between the 
forward cutting off the 


the 


rolls in the slide C, which moves 


wire. remains stationary while bendin; 
slide D is 
stationary 
shown at Z 
blocks F, 
the corner of the bending punch FE 
The slide D now 
roll in D riding on the straight part of the cam L let 
tered L/ 


i @ 


now 


moved rward by the cam punch L to the 


forming the the shape 


punch F 
(In this bend the wire slides on the gage 


the wire getting under 


lettered FE] 


reason of the 


which prevents from 


becomes stationary by 


At this instant the punches G engage the wire 


completing the bending operation 
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cutters H of which there are two, one in tne stationary 
punch £, and one in the slide D, have severed the wire 
at Y with an angle point (for driving into wood) at the 
finish of the stroke of the slide D. The slide D is re 
turned to its starting position by means of a spring in 


WIRE-BE> Tt} 


the die shoe. The stripper /, which is under the spring 


tension, ejects the wire from the shelf on slide D, allov 


to fall through the slot J in the die shoe 


wire 


into the separate boxes under the press. 


Efficiency in the Pattern Shop 


By M. E. DUGGAN 


At the entrance of the pattern shop in a lars 
the following notice is posted: 
in this d 


Emplovees fron 


“Material, supplies and machiner\ partment 


r patternmaker’s use only. othe? 


partments are forbidden to use, take or remove fror 


supplies. or te 


this department, any of the material o1 


use or operate the hand-tools or machinery, without first 


being given permission to do so by the foreman of the 


pattern department.” 
Economical methods and greater production at re 


duced cost have brought about a general demand fo: 


better machine tools, conditions and machining methods 
to perform many of the operations formerly performed 


by hand, or by old, worn out and neglected machi 


ools. The pattern shop has long embraced a numbe? 


ugh methods in the 


4 


antiquated machines and ri 


ost] 


tnese 


utting of stock, followed by tooling operations at 


removing much of the extra stock purposely 
cut and shaped by hand, 
ake the chance of spoiling the work already per 


, 
ne pencn 1n 


workman to be rathe 


; 
t 
} 
i€ 


ft by the 


n attempting to cut or dress the stock to the 
machine that is not de- 
“Welcome” is 


line or dimension on a 


pendable and in bad cutting condition. 
the notice posted at the entrance of a great many vattern 


shops: in other words. the pattern shop tools and ma 
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chinery are free for every Tom, Dick and Harry to use 


and abuse as he may please. In the shop where this 
free and easy system prevails, pattern cost is excessive, 
and some manufacturers have been slow to realize this. 

The most used and useful tool in the pattern shop 
is the band-saw. The cylinder pattern shown in the 
illustrations, is a very good example of the adaptabilit) 
and economy of this tool in the making of wood patterns. 
The method followed by me in the building up of this, 
and similar patterns may be of interest. 

A shows the stave and binder-ring method for assem- 
bling the pattern in the rough. The beveling of the 
staves was done with the staves standing on end on the 





























——_ nF 
: ] 
in a = 
4 
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STAVE AND BINDER METHOD OF ASSEMBLING 
band-saw, and assembled standing on end on a flat 


board as at B. They were cut inside and out on the 
band-saw to the required diameter, and afterward fin- 
ished with a sandpaper rubdown. 

A good band-saw tool and a sharp saw made it possible 
to produce this pattern in short time. A band-saw | in. 
wide was used. Never use a wide saw when cutting 
thick stock that is to be sawed irregular in shape; in 
in width at any time. 
that has several 


fact, I never use a saw over } in. 
Good work cannot 


rebrazed joints in it, unless the repair is made by a 


be done on a saw 


man who understands the work, and has the proper 
tools with which to do the job. 
Sawing close to the finish line through 14 in. of 


stock with a 
adaptability and economy of the band-saw in the pat- 


-in. saw-blade is only one example of the 


tern shop. 


Adding Life by Taking Care of a 
Micrometer 
BY HERBERT M. DARLING 


Some time ago there was a discussion in the Ameri- 
can Machinist as to “Who Ever Discards a Micrometer?” 
Most of the writers on that subject, and most other 
mechanics, seem to think that a micrometer should in 
some miraculous manner last forever. During the past 
three years the rush of gagework has tended to change 
such ideas. Many good mechanics have found that the 
old reliable “mike” carried ever since their apprentice- 
ship days is not quite good enough for the new gage- 
work. At present, it is so hard to get prompt deliveries 
on new tools that it seems a good time to say a few 
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words regarding the proper care of micrometers al 
ready in 

Good 


use. 
micrometers are generally adjusted correct 
when they leave the maker; but when any perceptible 
wear has taken place, the spindle nut should be properly 
adjusted. This is also a good time to clean and oil 
the threads. For purposes of cleaning ordinary gaso- 
line or naphtha should be avoided, as they nearly always 
contain minute particles of dirt. To get good results, 
the gasoline should be filtered through ordinary filter 
paper, which may be found at any drugygist’s. The best 
method of cleaning is to use about a quart of gasoline 
and “slush” 
Above all, do not try to run a fuzzy brush or a piece of 
cotton waste through the nut, as small fibers will cer- 
tainly cling to the edges of the saw slots in the nut. 
And do not let anyone try to make you think he has a 
regular micrometer tap. <A few 


the micrometer parts around thoroughly. 


ago, I saw a 
good micrometer spoiled in this way. One of the ap 
prentices had a “mike” in which there was a little dirt, 
so he borrowed a so-called micrometer tap from one of 
the old hands, who had picked it out of the scrap box, 
years before, in one of the small tool shops down East. 


years 


It not only removed the dirt, but so much metal that the 
nut could not be adjusted to a reasonably tight fit on 
the spindle. 

After cleaning your micrometer, be sure to use a good 
thin oil, but not too much. I find sperm oil very satis 
factory, although some toolmakers keep a little watch 
oil stowed away in their kits for oiling micrometers. 

For accurate work, the measuring faces of a microm- 
eter should be perfectly parallel. To true up the anvil 
and the end of the spindle, I have made the device shown 
in Fig. 1. To use this, proceed as follows: Remove the 





CROMETER 


spindle from the micrometer and insert it in the holder 
A, as shown in 2. It is unnecessary to tighten 
the setscrew B for this operation. A little rubbing on 
a cast-iron lap plate will true up the end of the spindle. 


Fig. 


Now remove the spindle from the holder and, after 
cleaning thoroughly, replace it in the micremeter. Then 
put the holder A in position, as shown in Fig. 3. 


Tighten the screw B. The lap C is placed in position 
and the micrometer spindle adjusted so that it will just 
slide between the holder A and the anvil. The side next 
the anvil is of course charged with an abrasive. By 
rubbing C back and forth, the anvil is lapped true with 
the spindle. The lap C is about 2) in. long. 

If intelligent care is given a micrometer, it should 
last almost a lifetime; but when I see micrometers con- 
tinually abused by careless workmen, I am not surprised 
to hear of their being discarded. 
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Driving the Shop with an Automobile 
By C. L. 

Making use of a roadster as a stationary power plant 
to operate his machine shop, was the lucky thought of 
W. J. Burt of Los Angeles, when his regular source of 
supply failed. This have been a inter 
ruption of business, as the electric power gave out in 
the middle of a rush of orders, and his force would 
have been tied up for almost a full working day if the 
roadster had not come to the rescue. The installation 
of the car for this purpose was readily accomplished. 


EDHOLM 


would serious 














AUTOMOBILE BELTED TO LINE SHAFT 


The rear-right wheel jacked up, the 
moved and the belt from the main line shaft was slipped 
about the wheel without removing the tire. For several 
hours the machine did duty on the intermediate 
and it showed no tendency to overheat the engine, 
though it was supplying power for the full equipment 
of the machine shop. This equipment consisted of six 
lathes, three drilling machines, two milling machines, 
one cylinder grinding machine and one shaping machine 
this several smaller machine tools 
ployed. There was no great delay in the work and the 
ingenious proprietor found himself a day’s profits ahead 
because of this adaptation of power 


was fender re 


gear 


Besides were em 


Calculating for Electromagnets 
By W 


It often happens that I wish to use 


THOMAS 

an electromagnet 
for this 
to know quite definitel, 


fixed 


work, and purpose 


or solenoid in some of my 


it is almost always necessary 
the greatest average pull that I can get with 
amount of current. 

The questions as to the amount and size of wire or 
mechanical construction do not enter into the problem 
am 


as limiting features, to any appreciable extent | 


in nearly every instance willing to use any reasonable 
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amount and size of wire and follow almost any design, 
provided I can get the results I desire. 

What I usually want is the maximum pull—that is, 
the maximum of pull times distance that can be ob- 
tained with a specified voltage and amperage. If the 
pull does not vary in intensity in different parts of the 
stroke to a very great extent, it can be evened up in 
most cases by the use of levers or cams; and even if 
the range is great, the addition of some simple mech 
can probably the resultant pull over 
a workable length with sufficient constancy. 

Where the current is limited and is the governing 
item to be considered, the voltage and amperage are 


anism spread 


usually low, and dry cells or storage batteries would 
be the source to figure on. Where the current does not 
happen to be the limiting feature, the 
amperages are usually high; but I see no reason why 
the same basis—that is, the amount of current taken 
should not be used for these heavy solenoids. 
Such able to 
are comparatively complicated and oftentimes do not 
to fit the conditions I may have in mind 
know 
experts could give us some charts 
a number of different which would 
for quickly determining whether what | 


voltages and 


calculations as I have been discover 
see; 
our 
for 
form 


like to why some of 
not 


conditions, 


| would therefore 


electrical 
a basis am 
after is within reason or not. 

Take, for 
twenty 


and 
will 


instance, a definite case of six volts 
What 
maximum of 


pull 


construction of solenoid 
pull 


for 


amperes. 
give me the 
roughly, the curve of 


times distance and, 


different distances of 
plunger travel? 

I assume there is a certain length of core that will 
give the maximum working efficiency. If there is no 
well-defined proportion at which this is a maximum, 
then there would of course be no objection to giving 
an approximation; 5 or 10 per cent. would be allowable. 
The assumptions as regards material and construction 
be the best for efficiency, but the assump 
tions should be given. 

I do know whether any of 
combined or not; but I do not think that a great many 
charts would be necessary, even if they had to be con- 


could very 


not the charts could be 


structed separately. For instance, if we take a battery 
cell to be good for two volts, then up to sixteen volts, 
two volts interval, there will be required eight 
and on each of these charts could be shown the 
A table 


attached to these charts could be referred to to give 


with 
charts, 
pull for, say, a flow of five different amperages. 


the size and length of wire and other dimensions neces 
sary in the construction. 

After leaving the range of batteries, I should assume 
that the next voltages would be 110 and 220, but again. 
it would seem as if curves for five different amperages 
would cover the field fairly well. 

There would probably be some cases where the size 
solenoid would be the limiting feature, and the 
amount of current required could be disregarded. This 
night require another set of charts, but even so the 
number of charts would not be excessive and we would 
have something that the average mechanic and designer 
could go to and quickly determine the main features 
and dimensions of the strongest solenoid he could make, 
to use with the current the strongest 
solenoid he could put in a given space. 


of the 


available, or 
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Shirly Ctghth Annual Jt eeting 


This is the first annual meeting of 
the American Society of Mechani- 
cal Engineers since this country en- 
tered the war, and, as is very na- 
tural and proper, its papers were 
confined largely, either directly o 
T he 


first step toward a standardization 


indirectly, to war problems. 





plan was the meeting of the Gage 
and the public hearing 
latter 


large ly attended by representatives 


Committee 
on gages, the being very 
of both army and navy as well as 
by the manufacturers of 
Methods of the 


Munitions Board were 


gages. 
Canadian Imperial 


(ISCUSSE d. 


20.0 22.0.0.0° 


EPRESENTATIVES of the various Government 

departments, including the Bureau of Standards, 

and a large number of the leading experts of the 
country on manufacturing of munitions have met for 
conference. A resolution was adopted recommending 
that the Government codperate in all contracts for muni- 
tions; a clause therein requires all standard and refer- 
ence gages and standards of measurement to be sub- 
mitted by the contractors to the Bureau of Standards 
for certification as to accuracy, before being used in the 
manufacture of their products. 

This action was deemed highly important in view of 
the fact that we need a central authority as to dimen- 
sions; otherwise productions manufactured in one plant 
might not be interchangeable with those produced in 
another and very grave consequences might ensue. Such 
disastrous results were experienced during the Civil 
War and it is to avoid serious difficulties that this action 
was taken. 

In the first evening meeting, on Tuesday, Dec. 4, 
honorary membership was conferred upon Major-General 
Geo. W. Goethals with introductory remarks by Presi- 
dent Ira N. Hollis. The new president, Chas. T. Main, 
was then conducted to the platform, after which immedi- 
ately followed an address by ex-President Wm. H. Taft, 
on the nation’s call to the professional man. His was 
such a fine presentation of the case that it will be 
printed in the near future. 

Mr. Taft outlined very clearly and forcibly the legal 
and logical side of the entrance of this country into the 
war, as well as showed by conclusive evidence from Ger- 
man sources, how the plans for world domination had 
been carefully laid and perfected during the past 40 
years. 

ENGINEERING AND MEDICAL STUDENTS 

Among the other striking points emphasized by Mr. 
Taft was not only the inadvisability but the actual 
danger either of drafting or allowing to enlist, students 
in either engineering or medical professions. Mr. Taft 
pointed out very clearly how not only the winning of 
the war but the future of this country and of the world, 
depended on both of these professions more than on any 
others, and how it was a vital mistake to allow education 
along these two lines to be interfered with. It is, in his 
opinion, not only the duty of the individual student to 
remain and complete his course that he may better serve 
the country and the world in the years to come, but it 
is also the duty of the nation as a whole, to compel him to 
do so, that the nation itself, may not be robbed of the 
skill and knowledge which it so sadly needs. 


Although a lawyer himself, Mr. Taft pointed out that 
neither the profession of the lawyer, the minister nor 
any other were nearly so important to the welfare of the 
world as the professions of engineering and of medicine. 
This clear and logical exposition of the needs of the 
country should be of great help to those students of 
either profession who are honestly and earnestly trying 
to determine in which direction their duty lies. 

The morning session of included papers on 
“Universal Public Service in Peace and War,” by Dr. 
Ira N. Hollis; “The Engineering Societies in the Nation- 
al Defense,” by Gano Dunn; “Special Education in Time 
of War,” by Dr. Chas. F. Howe; “Engineering Re- 
search,” by T. E. Skinner; “The Agricultural Problem,” 
by Dr. W. H. Jordan; and “The Fuel Problem,” by Prof 


L. E. 


Dec. 5 


Breckenridge. 


THE AFTERNOON SESSION 
The afternoon session was devoted to the service of 
the engineer to the public in times of crises. This in- 
cluded papers on “Motor Transportation,” by Wm. T 


Kennedy; “Army Transportation,” by Major L. B. 
Moody; “The Air-Craft Problem,” by Prof. W. F. Du- 
rand; and “The Solution of the Cantonment-Construc- 
tion Problem,” by Leonard Metcalf. Simultaneous dis 
cussions were held in the 
cluded the power plant session, the general session, and 
the industrial-safety session; each of these fields being 
represented by the following papers: 

Power-Plant Session: ‘Preventable Waste of Coal in 
the United States,” David Moffat Myers; “A 
cial Analysis of the Small Turbine Situation,” W. J. A. 
Freeland 


various sessions, which in 


Commer- 


London; “Bagasse as a Source of Fuel,” E. C. 
(received mention student prize contest, 
1917); “The Cooling of Water for Power-Plant Pur- 
poses,” C. C. Thomas; “The Steam Motor in the Auto- 
motive Field,” E. T. Adams. 

General Session: “The Transfer of Heat Between a 
Flowing Gas and a Containing Flue,” Lawford H. Fry 
“A Study of Surface Resistance with Glass as the Trans- 
mission Medium,” H. R. Hammond and C. W. Holmberg 
(awarded student prize, 1917); “Apparatus for Cooling, 
Drying and Purifying Air,” W. J. Baldwin; “Recent De- 
velopments in Balancing Apparatus,” N. W. Akimoff; 
“Plotting Blower-Test Curves,” A. H. Anderson (by 
title only); ‘“Cross-Current Predeterminations 
Crank-Effort Diagrams,” Louis Illmer (by title only 

Industrial Safety Session: Under the auspices of the 
Sub-Committee on the Protection of Industrial Workers 
Two tentative codes were presented for discussion by 
the sub-committee on protection of industrial workers, 


honorable 


fron 
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on “Safety Standards for Elevators and Woodworking 
Machinery.” 

The grand informal get-together occurred Wednesday 
evening, beginning with a talk by past-President John 
R. Freeman, who gave some extremely interesting illus- 
trations from a trip through the Orient last winter, in 
company with Dr. Brashear and Ambrose Swasey. The 
smoker following this entertainment exceeded any 
previous attempt of the kind, and made the foregather- 
ing a pronounced success from every point of view. 

The paper on army transport by Major Moody was ex- 
tremely interesting, and pointed out some of the difficul- 
ties of the problems presented at the firing line. There 
it must always be assumed that no roads are available, 
and that the ground is sure to be very rough, because of 
shell holes or natural unevenness of the surface. This 
transportation at the front includes the transporting and 
placing of artillery in position, and the handling of am- 
bulances, portable searchlights and wireless outfits. Gun- 
transportation, however, requires that the guns must be 
hauled directly to the firing line over all sorts of earth 
surfaces, and against every obstacle. This requires 
nothing less than 100 per cent. efficiency because unless 
the guns can be placed in position at the proper moment, 
the opportunity is lost. 

HORSES vs. TRUCKS 

These problems have made it extremely difficult to re- 
place horses in the handling of artillery; yet the question 
of carrying forage which occupies 25 per cent. more 
shipping space than the necessary motor fuel, the sus- 
ceptibility of horses to poisonous gas attacks, and the 
extreme difficulty of using camouflage in connection with 
horses, has made it desirable to concentrate attention on 
motor haulage. As a result, there will be motor equip- 
ment for every battery. Also schools have been estab- 
lished for training officers and men for the repair work 

which single phase alone, of the war problem, will 
probably require at least 50,000 men and cost more than 
the entire Panama Canal. 

Some of the aircraft problems as outlined by Professo 
Durand are extremely interesting, and give some idea of 
the immensity of the whole air program. The mortality 
of airplanes varies widely, but it is estimated that on 
the average they will probably last three months. This, 
however, does not mean that there is not considerable 
wastage, as is necessarily the case. The increasing ca- 
pacity in manufacture, however, is extremely gratifying, 
and it is perfectly safe to say that airplanes will soon 
be produced so as to be counted by thousands instead of 
by hundreds; this is the aim of the Aircraft Production 
Board and the Aviation Section of the Signal Corps. 

In connection with the great development in the manu- 
facture of airplanes every effort is being made to secure 
an extremely large corps of aviators of the highest 
capacity. 

At the same time manufacturing is going on, there 
are also experiments and developments along new lines, 
so that we shall not be found lacking from over-stand- 
ardization, as appeared in some cases; another hopeful 
sign is the work of the International Aircraft Standard 
Committee, a meeting of which is to be held in London 
in the near future. 

The address by the president dealt with the activities 
of the Society for 1917, and was in the nature of a re- 
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port. Following it was the presentation by Commander 
George W. Magee of a bust of Rear Admiral B. F. Isher- 
wood. Simultaneously there was a joint meeting with 
the S. A. E. Committee on “Steel Roller Chain,” this be- 
ing an evidence of a coéperation which is fortunately 
becoming much more common than formerly. 
tepresentatives of twenty-two sections held a session 
to discuss the work of sections and of Society affairs 
while the general session included papers on “An Ac- 
count of the Engineering Work of E. D. Leavitt,” F. W. 
Dean; “An Exact Volume Regulator for Blast-Furnace 
Engines,” L. C. Loewenstein; “Expenses and Costs,” H. 
L. Gantt; “By-Product Coke and Coking Operations,” C. 
J. Ramsburg and F. W. Sperr, Jr.; “The Submarine,” C. 
H. Bedell; “Combined Stresses,” A. Lewis Jenkins; 
“The Trumble Refining Process,” N. W. Thompson. 

An innovation in the form of a table lunch, followed 
by a short address on the “Relation of Industrial Man- 
agement to Engineering,” was thoroughly enjoyed. 

The session of the Committee of Machine-Shop Prac- 
tice was extremely interesting and presented several 
phases of the problem. The discussion was opened by A. 
L. De Leeuw on the “Logic of Inspection” who, in a 
humorous way, pointed out many of the phases of in- 
spection as now practiced. The aim he contended, is to 
make the imperfect piece answer the purpose since the 
perfect is unattainable; in other words, to get a per- 
fectly functioning product from imperfect parts. 

In pointing out the absurdities of some inspection, 
he cited the case of a 20-ft. airplane wing spar which 
was placed on two horses and tested by a strong man 
trying to break the spar between them. If the spar 
cracked before the man got tired, it was rejected; if he 
tired before it cracked, it passed, even though incipient- 
weakening cracks may have developed. 


MAIN DIFFICULTIES OF INSPECTION 


The main difficulties of inspection were due, he 
pointed out, to insufficient inspection in the drawing 
room. In other words the design, with the tolerances 
necessary, should be determined before the piece goes 
into the shops; also the same close tolerances should 
not be demanded on non-essentials as on vital parts. He 
pointed out however that large tolerances did not neces- 
sarily mean easy manufacturing; especially where a wide 
variation in one part may affect the accuracy of an onper- 
ation on another. 

The human element in all inspection work also makes 
advisable the occasional re-inspection or checking of 
work which has been passed, as well as that which has 
been rejected. This is almost sure to bring out glaring 
discrepancies, and work passed one day is very apt to be 
rejected the next, particularly where the inspection is 
visual rather than by positive gages. 

F. W. Waldron also laid stress on the necessity of 
careful designing and of rational specification; he pre- 
sented the case differently but emphasized very strongly 
the same points as had his predecessor. In addition, he 
pointed out the effect of over-rigid inspection and too 
close tolerances on the cost of tools and gages, for the 
manufacture of the product; these things mean delay in 
turning out the tools and gages, hindering the starting 
of production as well as the rapid output in large quan- 
tities. Such hinderances are especially dangerous at 
present owing to the scarcity of good toolmakers. 
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Owing to indisposition on the part of Col. B. W. 
Dunn, his paper was presented by Major Erdman. He 
showed the dangers of the mutual distrust which too 
often exists, and how this element is not only bad for 
both inspector and manufacturer but how in its turn it 
delays production, which is all-important at this time. 
He outlined his plan of having a supervisor of inspection 
in each district who shall act as a sort of court of appeals 
for the manufacturer. The chief inspector of a plant 
and his assistants can also carry their troubles to super- 
visor. Col. Dunn’s paper pleaded for codperation as the 
only way to secure the best results. 

Sir Charles Ross, of the Ross Rifle Company, dis- 
cussed the question of inspection and suggested a plan, 
which his long experience in this work leads him to be- 
lieve will go far toward solving the difficulties. He advo- 
cates the creation of a body of engineers, independent 
both of the manufacturers and the Government, but 
with direct access to the Secretaries of War and Navy. 
Their function shall be to hear complaints of both manu- 
facturers and of inspectors, to advise with both and to 
report to both the Secretary of War and the Secretary 
of the Navy. 

This idea afterward crystalized into a resolution that 
the members assembled should advocate the appointment 
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of such a committee to be selected from the Engineering 
Societies. This resolution was referred to the Council of 
the Society and it is hoped that speedy action may be 
taken; while the selection of the proper men would not 
be an easy task, such men can be secured and much good 
can be accomplished with such a committee in good work 
ing order. 

The question was further discussed by several other 
members who brought out the importance of inspecting 
raw materials, the difficulty of preventing small flaws 
which in nowise impair proper functioning, and other 
interesting points. 

The Textile Session included a number of papers as 
follows: 

“Labor-Turnover Records and the Labor Problem,” 
Richard B. Gregg; “Accident Prevention in the Textile 
Industry,” David S. Bever; “The Moisture Content of 
Textiles and Some of Its Effects,” William D. Harts- 
horne. 

The last session was especially interesting to those 
responsible for employing women, and also in its regard 
to the big problem of re-educating cripples—both of 
industry and of war. This first was introduced by John 
W. Upp, of the General Electric Co., the latter by Major 
Frank B. Gilbreth. 


Charles T. Main, President of the American 
Society of Mechanical Engineers 


HARLES THOMAS MAIN was born in Marble- 
head, Mass., on Feb. 16, 1856. 
public schools in that town and was graduated 


He attended the 


About this time Mr. Main decided that he preferred 
to follow engineering rather than administrative work, 
and resigned his office at the Pacific Mills. After one 
vear in Providence, R. L, 





from the Massachusetts 
Institute of Technology 
with the degree of S. B. 
in the department of me- 
chanical engineering. He 
remained at the institute 
as an assistant in the de- 
partment of mechanical 
engineering, during three 
years after graduation. 
In the fall of 1879 he went 
to the Manchester Mills, 
Manchester, N. H., as 
draftsman. From there, 
on Jan. 1, 1881, he went 
to Lawrence, Mass., as en- 
gineer for the Lower Pa- 
cific Mills; in March, 
1886, he was made assist- 
ant superintendent, and 
in July, 1887, superin- 
tendent of the mill, also 
having in charge the engi- 
neering work during the 





later periods. During this =, 
period of eleven years he 
had charge of the reor- 
ganization and rebuilding of a large portion of the 
above-mentioned plant, and for something over five 
years had charge of its operation. 


CHARLES 





TH¢ 


spent in engineering and 
mill work, he formed an 
association with Mr. F. 
W. Dean and conducted a 
under the name 
of Dean & Main which 
was devoted largely in the 
early days to textile-mill 
work, but gradually 
broadened so as to include 
other industrial plants. 
This association existed 
from January, 1893, to 
January, 1907, when it 
was dissolved. Since that 
time he has conducted an 


business 





engineering business 
under the name Chas. T. 
Main. 


During the period from 
1893 to the 
number of 


present, a 
large indus- 
trial plants have been de- 
constructed 


signed and 


under his direction, and 


many others reorganized; 


MAIN 


MAS 
steam engineering for industrial plants, developed into 
steam-power-plant work, and the water-power work led 
on into hydro-electric developments 
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Among the largest undertakings in the industrial 
plants are the Wood Worsted and Ayer Mills in Law- 


rence, Mass., and in the hydroelectric work, four devel- 


opments for the Montana Power Co., aggregating about 


280,000 horsepower. 
He has acted as consulting engineer on many projects 


and as expert witness or referee in many important 


and has placed valuations on many industrial 


Cases 
plants for various purposes. 

Mr. Main was elected to membership in the American 
Society of Mechanical Engineers in 1885, and has been 
He is also a member of the 


the American In- 


a manager for three years. 


American Society of Civil Engineers, 


xpenses 


By H. L. 


N DETERMINING the cost of a manufactured ar- 
ticle, the incurred 
while that article is being manufactured, or should 


should we include all expenses 
we include only those expenses which contribute to its 
production? It does not require any knowledge of cost 
accounting, bookkeeping, or other office art to enable the 
practical man to say that costs should include only those 
expenses needed to produce the article in question, and 
that those people who insist on including in their costs, 
expenses which do not contribute to the production of 
the article are simply trying to recover from the public, 
through a higher selling price, the expenses which they 
incur through inefficiency and waste. 

All cost figures may be divided into three parts: 
The expense for material; (b) The expense for labor; 
“burden.” 


(a) 


c) The overhead expense, or 
There is no great difficulty about getting the expense 
for material and the expense for labor, and most con- 
cerns get these elements quite accurately, but there is 
the 
particular work should be. 


a great variety of opinion as to what “burden’ 


charge on any This over- 


head or “burden” may be divided into two parts: (a) 


That which is incurred through simple ownership or 
rental of the plant and keeping it ready for operation; 
b) That which is incurred by operating the plant, ex- 


clusive of direct labor and material. 


Analyzing further the meaning of the term “burden,” 
see that the first 


rental of a number of 


we part is made up of ownership or 


machines or work benches, prop- 


erly housed. The second part consists of the expense 


of operating the various machines, which consists ot 


power, oil, waste, repairs, etc. Inasmuch as the rental 
we should for the plant is made up of the 
the 


must be able to determine the proper rental for each of 


which pay 


rental of individual machines and work spaces, we 
these in order to form an intelligent idea of the proper 
rental for the whole plant. In the 
the supervision, 
waste needed to run these machines individually. 


same we 
oil and 

Work- 
we are able to determine for each 
both an 


way can 


determine amount of power, 
ing along these lines, 
machine in the factory idle- and an operating- 
expense rate 
Any article 


doubtedl\y 


manufactured on a machine should un- 


bear the operating-expense rate for the time 
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stitute of Consulting Engineers, the Boston Society of 
Civil Engineers (past-president), and of other technical 
is president of the Engineers’ Club of Boston, 
and is serving his second term as term-member of the 


the Massachusetts Institute of Tech- 


societies ; 


Corporation of 
nology. 

He has written several papers on engineering subjects, 
some of which have been presented at meetings of the 
Society he now heads. 

Mr. Main has been interested for many years in pub- 
lic affairs 
for the purpose of advancing the idea of good govern- 


and has served in several municipal offices 


ment and doing his share of public work. 


and Costs 


GANTT 


during which the machine was operated on it. The ex- 
pense of maintaining the machine in idleness during 
the time it operated cannot 
charged to the work done while it was operated, and 


was not legitimately be 
should be put into another account. 

We thus see that every plant has two kinds of burden: 
(a) That which produces goods and which can legiti- 
mately be charged to the cost of those goods, and (b) 
That which produces nothing, and must be put into some 
other account. 

In the past it has been too much the fashion to put 
these two kinds into one account and make the product 
both. This has led to so much confusion and is so 
evidently wrong that it is not On 
the other hand, a careful consideration of the expense 
incurred while the plant is idle leads to very fruitful 
results: First, through an attempt to find out why the 
plant is idle; second, through an attempt to eliminate 
the work, lack 
of help, lack of material, repairs, etc. Without going 


bear 


worth discussing. 


causes of idleness,-—which are lack of 
into the details of those subjects, it may be readily ap- 
preciated what advantages will be derived from a care 
ful study of each of these causes. 

This general view of the cost question leads to a fur- 
ther simplification of the problem which is worthy of 
careful consideration. First, the expense of owning and 
certain machine in 
equipped for efficient operation, should be substantially 


maintaining a idleness, properly 
the same in any part of the country where the machine 
could be bought at substantially the same price. Second, 
the amount of power, oil, waste, and repairs, and even 
supervision, of a certain machine should be substantially 
the same in any part of the country, if it were engaged 
upon substantially the same kind of work. Following 
these lines of thought, we readily see that a standardiza- 
tion methods 
which was unsuspected a few years ago. 


of cost and of costs is possible: a fact 
While the writer and those with whom he has bee! 


associated have done quite a good deal of work on these 


lines, and while the results have been satisfactory to a 
degree that was entirely unanticipated, he does not yet 
feel that the matter has been developed to such a de- 
The fac t 
ever, that the Federal Government has placed so man) 


gree as to warrant detailed publication. how- 


contracts on a basis 


these 


“cost plus” leads him to set forth 


ideas, which are the only ones that seem to him 
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to give promise of avoiding an almost intolerable situ- 
ation resulting from a complication of interests which 
is bound to arise in the near future. 

It seems to the writer that much of the confusion 
on the subject of costs in the past has been due to a 
misconception of the subject. The intimate relation be- 
tween production and costs has not been sufficiently 
recognized, and the accountant has looked upon costs 
as a bookkeeping proposition, whereas in truth costs 
are much more closely connected with engineering and 
production than with bookkeeping and accounting. If 
the engineer will recognize this fact and insist that 
money spent without any corresponding production must 
be kept separate from that which was productive, either 
directly or indirectly, many of the apparent contradic- 
tions with which we are so frequently faced will be 
eliminated. 


Labor- Turnover 
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As soon as we establish these methods, the following 
question is immediately put to us by the accountant 
and financier, “What are we going to do with this ex 
pense of idleness?” they having never before realized 
that it cost something to be idle. 

My frank answer to that is that I do not know. More- 
over, I don’t care, provided they do not charge it to me 
against the products which I buy from them. My 
recommendation, however, would be that they see how 
they can eliminate such expense by proper managerial 
methods. I am perfectly aware that it is extremely dif- 
ficult to eliminate all of such expense, but I am also 
aware that it is extremely easy to eliminate a large pro- 
portion of it. The solution of this problem is one of 
the economic questions which the war will shortly force 
fo our attention, and I insist that it is primarily a ques- 
tion to be solved by engineers rather than by financiers. 


Records and the 


Labor Problem’ 


By RICHARD B. GREGG 


HE application of rational methods of analysis to 

the conduct of the operative details of industrial 

establishments has long been accepted as an effec- 
tive means of approaching the maximum efficiency of 
output, and in recent years production problems of all 
kinds have been studied and solved by such methods. 
In this paper the author advocates the application of a 
similar mode of analysis to an increasingly important 
phase of the labor problem, namely, the labor turnover, 
or the shifting of workers from one place of employment 
to another. He considers various causes that have given 
rise to the problem and suggests other aspects of the 
subject that still remain to be explored, leaving a dis- 
cussion of the remedies which have proved successful for 
future treatment. 

The particular part of the labor problem which scien- 
tific method has recently done much to clarify is that 
shifting of workers from one place of employment to 
another, known as labor turnover. Some refer to it as 
“hiring and firing.”” The subject has been written and 
talked about considerably in the last two or three years, 
and no doubt is very familiar to most people. The time 
has come now when we can profitably examine its scien- 
tific aspect in order better to realize its implications and 
extend its usefulness. 

There is, of course, a certain amount of labor turn- 
over which is unavoidable and normal. A factory will 
always be losing employees from old age, death not 
caused by industrial accident or occupational disease, 
marriage, changes of residence or domestic events 
wholly uninfluenced by the character of work or pay. 
What this normal amount will be, will vary from fac- 
tory to factory according to local conditions. A careful 
estimate in one instance placed it at 21 per cent. of the 
total working force. The amount of turnover in excess 
of this normal, excepting lay-offs due to slackening de- 
mand for product, may be considered a kind of barom- 
eter of dissatisfaction, either of employer with em- 


*Extracts from a paper presented at the 
American Society of Mechanical Engineers, 


Meeting of 
1917. 


Annual 


the December, 


The quittings are 
strike. These 


ployee or of employee with position 
in effect a sort of gradual continuous 
things demand careful thought. 
First of all we must get the facts 
To get this we must examine the pay- 


How great is the 
labor turnover? 
roll or keep a record of the hirings and quittings and 
discharges from the entire factory fer a given period 
of time—say a year. By comparing the total number 
of leavers for all reasons with the total normal number 
of workers in the factory we may obtain the turnover 
in terms of percentage, which is useful for comparison: 
with other periods or other groups of workers. In get- 
ting the percentage for a smaller group, the basis will 
be the normal number in that group. For purposes of 
thorough analysis it will be well to obtain the amount 
and percentage of turnover for each department and 
each job within the departments. In one factory the 
annual turnover for the entire concern for several suc- 
cessive years was in the region of 45 per cent. Again, 
in one department in a certain cotton mill the turnover 
last year was over 500 per cent. The turnover on some 
positions will occasionally run much higher than that. 
These figures, after making allowances for lay-offs and 
normal turnover, point to economic defects and begin 
to clarify our problem. 

Carrying out our analysis and arrangement of facts 
still further, we can often obtain very valuable indices 
of the reasons for high labor turnover. 
grouping the leavers according to their actual earnings 
will show the significance of the wage factor as a cause 
for leaving. To illustrate how this works out: A cer- 
tain cotton mill learned that there was a high labor 
turnover in its power department. Upon further anal- 
ysis the turnover was found to be confined almost en- 
tirely to the coal handlers. Inqury showed that these 
men were receiving fifty cents a week less than the coal 
handlers at the local railroad station. The was 
raised fifty cents, the turnover ceased, and the manage- 
Ment was relieved of its worry about demurrage 
charges. Usually a large part of the shifting will be 


For instance, 


wage 
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found in the low-paid groups. The result of most ex- 
periments with this fact seem to show that low wages 
are much more the cause of the high turnover than any 
inherent and unchangeable characteristics of that group 
of workers. 

Other groupings which might prove significant are 
sex, nationality, age, foremen, rooms, heaviness of work, 
amount of illumination or ventilation of work place, 
dirtiness of job, method of pay, amount of accident risk, 
anxiety, amount of other fatigue factors, distance of 
workers’ homes from the factory, etc. 

A further aid in learning the causes for leaving is 
making inquiries from the foremen and from the leavers 
before they go. Not too much reliance can be placed 
on this information, however, as it is very apt to be 
distorted or wholly falsified by anger, fear, prejudice 
and all sorts of personal motives. 

As a result of all this recording of facts, we find our- 
selves able to determine the real causes for the turnover 
in a large number of cases. Sometimes the causes will 
be simple, as in the case of a motor company which 
learned that most of its leavers resided a considerable 
distance away from the plant. By giving preference to 
applicants living nearby the turnover was gradually re- 
Usually, however, there is a com- 
plex set of causes. Often the apparent cause merely) 
serves to release discontent that has gradually been ac 
cumulating for a number of With patience 
and skill we can usually arrive near the truth. 


duced very greatly. 


reasons. 


MEASUREMENT AND ANALYSES FOR THE COST OF 
LOOSING A WORKER 


By further measurement and analysis we can deter- 
mine, or at least approximate, the cost of losing a 
worker in a particular position and training another. 
These costs may be roughly divided into overhead costs 
and operating costs. 

Among the overhead costs there are: 

1. More rapid depreciation of machinery because of 
ignorance or lack of skill of new workers. 

2. Extra floor space and extra machines to provide 
against idleness of a certain amount of machinery due 
to shifting labor. 

Operating costs may include any or all of the follow- 
ing: 

1. Time of increased superintendence or office work, 
including: (a) Time spent by foremen or superintend- 
ent in discharging a worker where that is the way the 
vacancy occurred; (b) Time spent by foremen or other 
workers in training the new employee; (c) Time spent 
by clerks on additional payroll or other records. 

2. Machine costs, covering: (a) Time machinery is 
idle when a new worker cannot be obtained immediately ; 
(b) Idle machinery for temporary stoppages due to ig- 
norance or lack of skill of new worker; (c) Repairs to 
machines or renewals of tools broken for the same 
reason. 

3. Material costs, including: (a) Waste or damaged 
material due to ignorance or lack of skill of new worker; 
Difficulties in due to poor 
work by new employees in previous processes; (c) Low- 
er production while new employee is working up to his 
best skill. 

1. Additional accident cost due to higher rate of ac- 
cidents among new employees 


(b) subsequent processes 
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These two kinds of overhead costs and four groups 
of operating costs, while not exhaustive, serve to illus- 
trate the method of observation, recording, measure- 
ment and analysis which is just as helpful in this aspect 
of the matter as elsewhere. With knowledge so ob- 
tained the factory manager is in a position to estimate 
more truly the importance of this problem and to judge 
whether he can afford to take certain steps to reduce 
fhe turnover. 


Accident Prevention in the Textile 
Industry* 


By Davip S. BEYER 

The author emphasizes the fact that the textile plants 
have an abnormally high proportion of mechanical ac- 
cidents. This condition arises from the combination (1) 
of a relatively large number of machines in operation 
in textile plants, (2) female and child labor, much of 
which is non-English-speaking, and (3) an ever-present 
temptation to clean the machines while they are in oper- 
ation. 

As a means of accident prevention interlocking 
guards, gear guards, belt guards and belt shifters are 
discussed fully, and other safety provisions such as the 
elimination of all protruding set screws, keys, bolts or 
other dangerous projections from revolving parts, and 
the guarding of projecting shaft ends, are touched upon. 

The process of guarding existing and new machinery 
is then taken up and a set of safety standards in actual 
use in a textile plant is given, specifying the safety 
equipment for gears, sprockets, dangerous projections, 
pickers, cards, lap machines and doublers, drawing, wind- 
ing, ring spinning and twisting frames, looms, etc. 

In the majority of manufacturing industries the 
number of machines is less than the number of em- 
ployees. For example, the combined insurance records 
from a number of states show the following average 
conditions: 


Earthenware manufacturing 171 achines per hundred er ployees 
Furnitur inufacturing 40 machines per hundred employees 
R nufacturing 60 machines per hundred employees 
Pr - 67 machines per hundred employees 


\ 


ibber goods ma 


In the textile industry, on the other hand, the num- 
ber of machines usually exceeds, by several times, the 
number of employees. Sixty-one characteristic cotton 
mills contained 33,393 employees and 119,078 machines; 
or, 

Cotton Mills 357 machines per | 


indred employee 


has nearly 


The average cotton mill in Massachusetts 
a thousand employees, and several thousand machines. 
These machines are usually belt-driven and some of 
them have auxiliary belts in addition to the main driv- 


ing belt. Most of them have gears at several points 
on each machine. So it is a simple process of multipli- 
cation to see that the exposure points quickly run into 
the thousands or tens of thousands for a single plant. 
Thus we can form some idea of what an extensive prob- 
lem it is to guard completely all the belts and gears in 
the average cotton mill. 

A large percentage of cotton-mill employees are for- 
eigners, to whom it is difficult to explain fully the haz- 


*iextract meeting of 
y er 7 


1917 
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ards of their work. A statement of race distribution in 
the New England mills (from the Government report 
mentioned above) shows the following conditions: 


American 7.2 French Canadian 41 8 
English and Irish 22.1 Italian, Portuguese, Polish and 
other foreign races 28.9 


Thus we see that less than 10 per cent. of the employees 
are American or American-born, although the number 
who speak English is much larger than this. 


EXTRACTS FROM A TABLE OF CLASSIFICATION Of 
MECHANICaL ACCIDENTS IN MASSACHUSETTS 


July |, 1914June 30, 1915 

Belting 1,039 Gears 1,087 
(Cranes 328 Lathes 869 
Drilling machines 481 Milling machines 256 
Elevators 967 Planing machines 99 
Engines 182 Portable tools 70 
Eve injuries Belts, emery Presses 1,408 

wheels, ete 4.373 Shafting (set screws, et 667 


While safety education of employees through the or- 
ganization of safety committees, safety talks, the post- 
ing of safety bulletins and signs, etc., are important 
in this industry, as in all others, there is probably no 
other industry where so great weight should be given to 
mechanical guarding, or where effective guards will 
produce such important results, as in the textile in- 
dustry. 


Combined Stresses 

In a paper presented at the annual meeti.- of the 
American Society of Mechanical Engineers, December, 
i917, by A. Lewis Jenkins, the author discusses the six 
possible hypotheses upon which a formula for combined 
normal and shearing stresses may be based; namely, 
the maximum apparent and the maximum true or equiv- 
alent stresses in tension, compression and shear. His 
conclusion is that the equivalent stresses are a refine- 
ment over the apparent stresses, and he finds that both 
theoretical and experimental results show them to be 
the more accurate. 

Equivalent-stress formulas for tensile, compressive 
and shear stresses are given in the paper, and their 
uses are indicated (1) with respect to the value found 
for the ratio of the unit tensile and shearing stresses 
at the yield point, and (2) with respect to the nature 
of the failure of the material. 

The design of shafts subjected to bending and twist- 
ing is dealt with at length and formulas are recom- 
mended for use with hard or brittle materials, such 
as cast iron or hard steel, and with soft or ductile 
materials, such as very mild steels. 


Two Special Machines 
By M. E. 


The Davis Manufacturing Co. of Milwaukee, builds 
internal combustion engines for farm tractors and other 
purposes, and they have developed a number of special 
machines for handing this work to the best advantage. 
Two of these special machines are shown in Figs. | 
and 2. 

The machine shown in Fig. 1 was designed to rough 
and finish bore forged-steel connecting rods, two of 
which are shown at A, and another in position at B. 

Simplicity and solidity of construction mark all of 
the special machines used in these shops and this boring 
machine is no exception to the rule. The bed, table, 
heads and boring bars are all of sufficient strength and 


HOAG 
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rigidity to carry the heaviest cuts that the tools will 
stand. 

The head C is adjustable for center distance of con- 
necting rod openings, and this adjustment, together with 
a change of jig block D, permits quite a wide range 


Suitable levers, etc., on 
The boring 


in the work being handled. 
the front of the machine give easy control. 





ry 


Pe 














CONNECTING-ROD BORING MACHINE 
bars are given their movement by gears from the main 
drive shaft pulley EF. 

In one type of tractor engine made in these shops 
the cylinder has a cast-iron liner, the bore of which 
must be ground true with certain turned flanges on the 
outside. 

For this work the standard cylinder grinding ma 
chines in common use were not found satisfactory so 
the special machine shown in Fig. 2 was designed for 
the job and has proven satisfactory in every way. 

















CYLINDER 


FIG GRINDING MACHINE FOR LINERS 
Owing to its special and extra heavy construction the 
output is considerably greater than was possible with 
the standard grinding machines formerly used. 

The grinding spindle A is driven by the direct 
nected motor B, the entire unit being mounted on the 
tuble C, which travels on the bed of the machine and 
is supplied with suitable driving and reverse mechanism. 
The motor D keeps a constant supply of oil 
ficwing to the spindle which is the 
spindle A. The cylinder liner is chucked inside of the 
head EF, which in turn rotates within the housing F. 

The work is fed to the wheel by the crank G. The 
dust hood H, which is connected with suitable exhaust 
pipes, carries off all dust and draws a constant supply 
of cool air through the liner that is being ground. 


con- 


small 


carried inside of 
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Export Embargoes and Foreign Trade 


(> FAR-REACHING interest 
foreign trade and foreign exchange 


They will illustrate 


are the questions of 
have 


which 
arisen in connection with the war 


the fact that all our industrial and economic problems 
dovetail one with another to form one great intricate 
war problem of how to make effective use of our re 


ources and energy. 
He re. a 
portation. 


elsewhere, the first question is one of trans- 
Che 


heart of most of our war problems and the amount of 


matter of ships apparently goes to the 


foreign trade which is to be done during the war rests 


ipon the vital question of what proportion of our ships 


must be devoted to transporting food, war supplies and 
to Europe. 


troops from this countr) 


To determine the raw materials which must be im- 
ported for war production in this country, and for the 
naintenance of our essential industrial life, involves 


what we are to produce for our armies and the extent to 


which normal industries are to go forward during these 
t far our raw material requirements can 
At the 


must be discussed the great problem of what in- 


mes, and how 


met from our own production. same time 


there 


dustries are essential and what are nonessential 


Before a conclusion can be reached as to what is a 
nonessential industry during the war there must be 
known what is needed from abroad and what we may 


send in exchange, for what is apparently a nonessential 


here may be productive of most important materials 


for the war by being sent abroad in exchange for essen- 
tial materials 

For example, we need nitrate and copper from Chile. 
These are essential to the production of munitions of 
We may, however, procure this nitrate and copper 


war. 
by shipping jewelry or automobiles to Chile. Again, 
we need from Argentina wool, wheat and hides and these 


shipping in exchange 
Thus the manufac- 


necessities may be obtained by 


sewing machines or typewriters. 


ture of a limousine or a typewriter may be in fact the 
means producing nitrate or wool. 

What may be shipped to foreign countries depends 
ipon what they are willing to receive from us and, 
therefore, it may be impossible to secure what is needed 


by shipping nonessentials. Cases may arise where we 


nust draw upon our store of much needed raw materials 
and finished 


products in order to procure raw materials 


which are in even greater demand. Thus, we may 
have to send coal or agricultural implements to Argen- 
tina in order to procure wool, wheat or hides. The ex- 
tent to which we can afford to reduce our own much- 
needed supplies of coal and agricultural implements 
would depend upon the extent that we needed wool, 


wheat or hides 
is the question of our gold supply, 


This as- 


Behind all this 
the great balance wheel of our foreign trade. 
the situation may illustrated by citing the 


Among other things we need jute 


pect of be 


situation with India 
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and burlap from India; in return we can send clocks 
and watches, typewriters, cloth and general merchan- 
dise, iron and steel pipe and fittings, etc. But this is 
not enough The balance of trade is against us. To 
India we can send silver in settlement of this balance, 
but if this is not sufficient we must send gold or else 
allow American exchange to be at a great discount. 

The extent to which our gold supply may be drawn 


upon to settle foreign exchange balances raises all the 
of the 
rowing, the protection of our currency, and in fact 


questions domestic finance Government’s bor- 
yur 
entire financial structure. 

Thus it will be seen that in this general question of 
foreign trade there are involved questions which affect 
not only the War Trade Board, but the Shipping Board, 
the Food Administration, the Fuel Administration, the 
Treasury Department, the War Department, the Navy 
Department, the Council of National Defense, the War 
Industries the Priorities Committee, the Fed- 
eral Reserve Board, not to mention the State Depart- 


ment or the Department of Commerce. 


soard, 


Here is another problem, therefore, for a great War 
Board or This, of course, does not mean that 
a general conference must be held to determine whether 
a structural steel to sent 
to be put the export automobiles. 
Such decisions, however, might well be reached by the 
War Trade Board to formulated 
from to War Council. 


Council. 


bridge is be to Cuba, or an 


embargo upon of 


according 
by 


policies 


time time such a 


Care in Giving Orders 


HERE is a natural tendency in these strenuous 
times to work hurriedly and this tendency in too 
many cases serves to emphasize the old adage that 


“haste makes waste.” This is particularly noticeable in 
the sending of orders for machinery, for repairs, or for 
supplies. Mistakes are too frequent, when every error 
means so much more than in peace times. It is a good 
time to school ourselves in real efficiency by seeing that 
It is not how hard you have worked, 
but what you have accomplished, that really matters. 


It happened recently that drawings and specifications 


every move ct unts. 


received for gages for ammunition were not at all clear. 
and the order which accompanied them was equally 
vague. It required several letters, three telegrams, two 
long-distance telephone calls, and a trip of 250 miles to 
straighten the matter out, when a little care would have 
made it clear in the beginning. This meant two weeks 
delay in beginning the work; it meant unnecessary clog- 
ging of the mails, the telegraph, the telephone, and the 
railroads, at a time when they are all being overworked. 

Only the millenium will find us free from all errors, 
but the present emergency should offer every incentive 
to reduce their number to the minimum. [It better 
to do a little less work and have it right, for every mis- 
take means wasted material, wasted labor and the loss 
of time which can never be replaced. 


is 
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This de partment is open to all new equipment 
ld he 


Show 


Heald Magnetic Chuck 


The illustration shows the latest rectangular magneti: 
chuck placed on the market by the Heald Machine Co., 


Worcester, Mass. It is known as their style 1436. The 
holding power is approximately 200 lb. per sq.in., with 
a current consumption of about 300 watts. Inside of 


the body there are two cores and two coils to each pole 
piece, the coils being made up of enamel insulated wir: 
It claimed that enamel insulation better and of 


is is 











No 











HEALD TYPE 1436 MAGNETIC CHUCK 
Working surface, 152 x 404 in dimer of ba ’ 
ir heig! 5c i magnetic irface ise = ir i d 
number of number of he ! f t 
strength, 200 Ib. sq.ir weight, 625 II 
longer life than that secured by the use of silk-covered 


There is considerable air space between the coils, 
so that no ventilation is required—it being possible to 
use the chuck either wet or dry without change. At 
the right end of the chuck is the volt box which allows 
a change of voltage from 110 to 220 or vice versa with- 
out returning the chuck to the factory. Access to this 
box is secured by removing a pipe bushing which, when 
the change in voltage has 
The lead wires 


wire, 


again screwed into place after 
been made, makes the chuck waterproof. 
are protected by heavy armored conduit, and terminate 
in a standard plug. A special demagnetizing switch is 
furnished. The face or top plate is removable and in 
terchangeable with others, this arrangement making it 
possible to place a new plate on the old body and coils. 
The top plate is attached to the body by capscrews from 
the underside, there being no screw holes in the work- 
ing surface. The front edge of the top plate is provided 
with a T-slot, and the ends of the chuck are machined 
so that it is possible to use two or more chucks on long 


work. 


oT 


addressed to Editorial De partment 


Phot ographs and data 
Macel »? 
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(OP) OMHETS 
: 1 mie rican 
[Lathe 


Filsmith’? Gap 


The Philip Smith Mfg. C Sidney, Ohio, is now 
manufacturing the gap lathe shown in the illustration 
The gap piece has four bearings on the bottom and 
is bolted and doweled in place At the same time the 








removed in 


such that the be 


As an ordinary lathe the swing is 14 in., 


construction is gap may 


few moments. 

while with the gap piece removed the swing is increased 
to 22 in. The machine is furnished with lengths of bed 
of 5, 6, 8, 10 and 12 ft. and a quick change gear box 
is incorporated if desired. The illustration shows the 


lathe with the gap piece removed. 


Fastening a Hammer Head on the 


Handle 


By R. M. PETERSON 


on fastening hammer heads on 


found the following method mos 


read articles 
but have 
An ordinary wedge was made and slightly 
fter which it bent 
the handle. 
several years ago are still on thei: 


1 have 
the 


+ 


handles, 
satisfactory : 
nicked 
S-shape and driven 
fastened in this way 


on each side, : was into an 


nie Hammer heads 


handles. 
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Draft Registrants 


The new “Questionnaire” is now being sent out to 
draft registrants throughout the country. It is of the 
greatest importance that the forms should be properly 
filled out, and each employer should delegate a compe- 
tent employee to see that the requirements are met. 

Four classifications are recognized for those engaged 
in industrial occupations 

CLASS I 

Any registrant not found to be engaged in a “neces- 
if 
in such enterprise, not found to be 
of the 


found to be engaged 
“necessary” to the 


sary” industrial enterprise, or, 
enterprise 
I] 

Any registrant found to be engaged in a “‘necessary”’ 
industrial enterprise and to to 
such enterprise in the capacity of a skilled laborer es- 
pecially fitted for the work in which he 


effective operation 


CLASS 


found be “necessary” 


is engaged. 
CLASs III 

Any registrant found to be engaged in a “necessary”’ 

industrial enterprise to to 

the effective operation of such enterprise in the capacity 

of—A highly specialized technical or mechanical expert, 

or an assistant or associate manager of the enterprise, 


and found be “necessary” 


or a manager of a substantial, integral part thereof. 


[V 
Any registrant found to be engaged in a “necessary”’ 
to “necessary” to 


CLASS 


industrial enterprise and found be 
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such enterprise in the capacity of sole managing, con- 
trolling and directing head of the enterprise. 


APPEALS 


Appeals to the President from decisions of District 
Boards be claimed only in with the 
provisions of section 111 of the Selective Service Regu- 


may accordance 


lations. 


Such appeals may be claimed only by or in respect 
of a registrant classified by a District Board in Class 
[--or by or in respect of a registrant classified by a 


is 


preceding class is ex- 


District Board in a class more deferred than Class 
when and after the immediately) 
hausted; and only when there has been at 
dissenting note in the District Board. 


Such appeals may be claimed only by the person who 


least one 


preferred the claim of deferred classification to the Dis- 
trict Board (either originally, in an industrial or agri- 
cultural case, or by appeal, in a dependency case). 

a classification 
deferred than 
District Board in 


Such appeals may be claimed from 
by the District which 


the classification claimed before such 


Board, is less 
the following cases only: 

When in industrial cases the appeal is accompanied 
by the written and signed recommendation of one mem- 
ber of the Local Board, and either the 
Appeal Agent or the Adjutant General of the State. 

Where exemptions are claimed great care should be 
exercised that the claims for exemption are properly 
filled and that the accompanying affidavits are correctly 


Government 


out and sworn to. 


made 

















pe MPTTTTTITTITTTTTTTTT seeene . seseseveennes TOLL MTT Bosto Branch Nationa Metal Trades 
= ‘ : . 2 Associatio Monthly meeting on first 
: Personals : Business Items Wednesday of each month, Young's Hot 
: seme wi scocasnusesscbesnsnenmnessssnenansvsnunsutecsnnnanssussssnesnnnnesssstoenten Donald H. ©. Tullock, Jr., secretary, Room 
Secssesvevensevessencncevensonesvesesseenseesesseesney 41. 166 Devonshire St 3oston, Mass. 

_ The Carrier Engineering Corporation, . g . " 

N B. Payne, former!) t clated Cortlandt St New York City. has great Engineers’ Society of Western Pennsyl- 
Manning. Maxwell & Moore ire New Yor expanded it department ns the desigr Vania Monthly meeting third Tuesda 
has opened an office in the Haver .vout and installation of p y stems section meeting, first Tuesday Elmer K 
Bldg » Church St., New York Cit unt using air conditior pparat Hiles, secretary) Oliver Building Pitts- 
he will dea ir new and used traveling power unit heating 1 purif - appara burgh, Penr 
cranes The departmer ‘ irg T! N 1} 1 ‘ IC 

, aa b acommans . eer oo ae = 1 ationa “oreig! rade Couns Con- 

David F. Noble has 1 ioned } D > ge G. Schi iat, wl ha id co d pens will be held in Cincinnati at the 
. } he E. I E ey Machinery (C¢ to he erable experience ir h vork + 3 - ld i j } 
y 4 ait . Gibso oO “eb. 7. 8 and 9 Apply for 
co associated with the David A. Wrig The Abell-Howe Company, 5 VW ing reservatio1 to O. K. Davis. secretary 1 
Machinery Co o! B vard, Chicago. ha ‘ il a Hi er S¢ 7 New York City The zg 

, umber of branc) 7 ¢ ? rn > ohe : e 

J. C. Bannister has been made cated at 0 Churel New ¥ Cit ’ Robert S. Alter 
dent of the Walworth Manufacturing 5086 Jenkins Arcade burs n a . . 

Bostor Ma Mr. Bannister ha re nt 803 Ford Blde Net M ae, lon” ej Ne England Foundrymen's Association 
ams charge of the Kewanee wor : yb : vor Wh : Regular meeting second Wednesday of 
which were purchased from the Nationa - wil A = “Pau ¢ Pittshureh »q each month, Exchange Club, Boston, Mass 
Tube Co. last August He vi have |! H a Rate it De rm} , : ne oi Fred F stockwe 205 Broadway Cam- 
quarters at Kewanee, I but no change slso represented in co . ‘ apy bridgeport. Ma 
the manager there ‘ te ted t How : } =4e . a. 
owe trucl the Ta) S & Mfe . . , 

the present time Coa Rostor Mas - ' H : M ; Philadelphia Foundrymen Association 

— : Co. and the J. S. MeCor a Meetings, first Wednesday of each month 

Cc. R. Burt, assistant general n Lge Pittsburg} : ¢ - : 7 T) Manufacturers’ Clut Philadelphia, Penn 
the Russell Motor Car Co ‘ i “ . : . Howard Evar ecretal Pier 45 Nort} 
I beer p t renera nag Watkir Engineering Supp ‘ Bostor Philadelpt P 

i “ liadel g enr 
director of the Russell Motor Car M und Frank J. Ri ( Minne —— 
ormerly f M rep 
B ilk 4 I MacArthur, tf ~ Y ; : Providence Engineering Society Month- 
manager and ¢ . F, He« kman, or ‘ b . meeting fourt} Wednesday of each 
er nde . the Toro _— a -- suveveseoveseventevsocsenneoveoeensseres evecunsnenssvenencevesessorscer vesonsseenee ssn month A. E. Thor orresponding se 
! in r) a tu = 3 retary, P. O. Box 796. Providence, R. I 
= ’ “ 3 , 
Trade Catalogs ee . | 
grevsseee PT Ti . : Rochester Society of Technical Drafts- 
ts seveenenecveousnesesecseveusssncnsnoussrsncensesscsorersaneee sevunvenvoneccecenoeeneneds e! Monthly meeting. last Thursday. oO 
y e ° ig. li ay 
: New Publications L. Angevine, Jr., secretary, 857 Genesee St 
E : Getting Maximum Pulley Efficiency. T! Rochester, N. Y 
Bi senmmecnscessesnnsenenneossnnnessessenvenceeseenns avecees ; A one wn Pulle . _ 7 . ° 
rl l titte oO! I nz Super t lents i 1 Foremen's Club of 
Lefax Data Sheets—Lefax, | Ss l f ) 1 by I ( veland Monthly meeting, third Satur 
Bldg Philadelphia, Pe par relating b d iz day Philip Franke secretary, 310 New 
. publishers of “I f he f 1 P England Building, Cleveland, Ohio 
£ i ber ot t s 6 x ) 
t " 1 part of af ’ pa 0) 5 Technical League of America Regular 
heet rvice The heet ul 1 § mg , , py “G meeting. second Frida of each mont} 
ct t f digest f Gover! t pu ” ry ~ : : . s Oscar S. Teal secretary 35 Broadwa 
ORME OS Seeents OC Gover By Forthcoming Meetings : Q&2@",5.. Te" 
care of he le emapnhe ind t = pusennennecennerenssensnconneeeene , tees seenees a 
fort rf gr gx. drill £ ns, rang Western Society of Engineers, Chicago 
tal 1 riptior ind opera c American Society of Me hani Engi- Tl! Regular meeting first Wednesday 
principle ind yderr deve pment of neer Monthly meeting first Tuesday evening of each month, except July and 
trench warfare ind method f estimating Calvin W. Rice, secretary ») West 39th August E. N. Layfield, secretary 1785 
distance St Ne York City Monadnock Block, Chicago, III 
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Condensed Clipping-Index of Equipment 
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Clip, paste on 3 x 5-in. cards and file as desired 























Furnaces, Automatic Electric-Shell-Heating Table, Universal Tilting for 
Electric Furnace Co., Alliance, Ohio Drilling Machine 
Morris Machine Tool Co., Cin- 
cinnatl, Ohio 
, American Machinist,” Nov. 29 
Th Tr — ——— Fi 191% 
1} i \ universal tilting table in 
| fe lq) tended for use on the base rf 
is ee ie =] a drilling machine May be 
Y fee ve tilted to any angle, being con- 
¢ : < AC? aad ss es TCS ‘ , 
NT | \¥ inn | | |} SOGGEE, trolled by a worm and worn 
a} ee j : + «l PY ann errr ty uw heel segment graduated in 
\ p fo | a degrees The base of the ma- 
ee eae an , __ chine is cylindrical so that it 
ia tiene j ay be readily wiveled in a 
t re) ee | horizontal plane to any required 
;, angele When top of the table 
! is horizontal, the adjustable por- 
" 99 . P a7 ticn rests on positive stop The 
“American Machinist, No\ 29, 1917 - pel working urface of the 
These automatic heat-treating furnaces are used for shell tuble measure 18 x 18 in. 
ind other similar work, the control of all movements being cen- ile the side measure 11 x 
tered in a number of pyrometers \ll operations from the loading Is i The T-slots are 4] in., 
to the deliverv of the she are entirely automatic and it there being three on the top 
claimed that the results obtained are vel iccurate and unifor ind two on the idk 


, 


Grinding Machine, Poppet Valve 
Ott Grinder Co., Indianapoli 


Furnaces, Gas, “Ever Ready’ 
Capital Die Tool and Machine 


(‘o Columbu Ohio Ind 
American Machi: t No\ 29 \ I ul Ma inl 1) 6 
191 917 

Cine of ‘ considerable line ‘ ) i intended for grind- 
of furnaces operated without gz the eat of poppet \ ve 
biower, and claimed to be for internal-combustion engine 
economical in gas consumptior he wheel base may be et to 
They are made in a number grind ar angle from 15 to 60 
or sizes from 4 x 6 x 12 in deg. The table traverse is oper- 


with a gas consumption ol 


ted by hand and the Vaives 
about 30 cu.ft. per hour, to 6 x t 


held either between 
or in a draw-in collet chucl 


lz x 20 in. with a gas con- 

umption of about 90 cu.ft. pel The grinding wheel used h a 
heul The illustration hows pal el to the axis of the 
the smallest machine Vhich is ' i i ra rsed ro 
nown as the No. 2 e valve seat 








Truck, Elevating, Type RL-10 Spot Welding Machine 





\ 
Holvoke Truck Co., Holyoke Tavlor Welder Co Warren, 
Mass, Ohio 
\merican Machinist ) 6, 
 : 1917 
\ line of spot-welding ma- 
hines built on a new principle 
h it is claimed, enables 
American Machinist Nov. 29 ne welds to be made in a 
1917 7] rter space of time than has 
r E | | heretofore beet ssibl It i 
Capacity, 5000 lb extreme ere tore pe po ible 
length with handle raised, 60 ~ also claimed that thicker plat 
i may be velded Mad In a 


in.; length of truck platform 
10 in.; extreme width of truck, 


27 in.; height of platform low- 


umber of stvles, the one shown 
Leing Known as type D-12-4, to 

















ered 10 in., raised 12 in.: two which the following pecifica- 
front wheels, 8} x 24 in.; rear } tions apply Welding capacity, 
wheels, 10 x 34 in.; wheel base, | two i-in. plates; depth of 
iS in.:; size of platforms ac- | throat, 12 in.; distance between 
commodated, 33 x 32 in. to 52 x ccpper bands and lower horn, 
1) in 8 in.; floor space, 28 x 54 in.; 
he a he 70 in.: distance from 
r to top of lower welding 
| nt, 44 In.; maximum ope! 

between electrodes, ; 

weight, 1800 Ib.; transformer 
\ 

Grinding Machine, Surface No, 2 Drilling Machine, “Demeo,” 

Noble and Westbrook Manu- Numbers 31 and 32 





facturing Co., Hartford, Conn. DeMoov Machine Co Cleve- 


7 Machine 
| “American Machinist ‘a 6 











" 
No. 31 mach ( ( 
pindle in.; distance 
center of spindle to colur 8 
\merican Machinist Nov. 29, | traverse of spindle, & 
1917 | traverse of feed racl { ! 
Capacity, work up to 8&8 x 20 raverse of table, 15 ir width 
it distance between bottom of belt, l in.; distance between 
l2-in. wheel and top of platen, pindle centers on multiple- | 
74 in.; diameter of spindle, 1% ndle machines, 67 in.; num- 
in.; diameter of spindle between her ot peeds, >; maximum 
flanges, 14 in.; wheel used, ? x ndle speed, 12.000 r.p.m 
12 in.; size of bearings, 1% x j h of oi groove al und ta j 
6 in. | blk in.; capacity in t ma- 
teria y «in Specificatior for 
No > machine are the ume 
a above except as _ follow 
Wiameter ofl pindle, in. + \ 
maximum pindle speed 500 
rp.m., capacity in soft mate- 





Pate nt Applied For 
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TOUT eee eee T00 EE 


WEEKLY PRICE GUIDE OF 


POVUEUUTTUUUNTTPEU TERME DES EEDEE EET Wil iW TUN SU } ni il TUE ULL 


EMM en PUUEUETAT TOON WEEN 
IRON AND STEEL MISCELLANEOUS STEEI 
I l irom warel ist 


The Government Schedule 


Pits TRON 


STEEL SHAPES 


BAR TRON P 


STEEL SUE 
METALS 


MISCELLANEOUS METALS Prese 


id lots 


COLD DRAWN STEEL SHAFTING 


DRILL ROD 
j 


BRASS RODS 
LOM It ind ove! 


SWEDISH NORWAY) IRON re 
50 to be added 


l . © ¢ i 
SHEETS—tThe fol! 
; lots f.o.b. mill 19.00 


WELDING MATERIAL (SWEDISH re follo n ce _ 
apesenr } New Yortl n Cask ~ —Broken Lots— 


x it 100-1t ot 7 
De 14 One 

1917 Year Ago 

%. 44 , ne 16.00 ‘ ; : 

g s y 1 \ { 50 ALL 

No.8 é 14.00 ‘ , yt , 

Me i . ir neg 12.00 ; 

No LS " °100@30.00 : ww ! yg 1° 00 ANTIMONY Chinese and 

0 na ; note for sno delivery 
No. 18 pot delivery, duty 
No °%0 


per | 
Weld Wire® : ror ne Rods 


Very scarce 








There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 
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SHOP MATERIALS AND SUPPLIES 


MHC 


TL 


OLD METALS—The following are salers’ purchasing MISCEI LANEOUS 
price in cents per pound . ‘ 48uishs 4 ‘ 
New Yor ‘ 
Dec. 14 ne Ih | SEAMLESS DRAWN TUBING 
1917 Ye m warehouse oo 
Coppel! heavy | t ble ” oo 
Copper. heavy f "1.00 
Copper, light and bo 19.00 
Lead. heavy 5.50 
tea £oo 
heavy 14.25 
light 10.50 
vellow brass tur 14”? 


ALUMINUM 
place named 


No. 1 aluminum 
ingots for remel 


COPPER BARS from 
for ton lots and over 


New 


BABBITT METAI Warehuse price 


New York— Cleveland 
Dec. 14 One Dec. 14 On 
1917 Year Ago L917 Year Ag 
Best grade 70.00 60.00 86.00 125 TO.00 
Commercial 40.00 80.00 "1.50 1850 "5 004@ 320.00 


SHOP SUPPLIES 


NUTS—From warehouse at the places named 7 -Siz COTTON WASTE 
orders, the following amount is deducted from list 


New Yor ‘leveland- cl 
Dec. 14 es One De 14 


13.00 to rit Ht l wet 


1917 "e 7 Year Ago 1917 ear : ored n to 1 Tintin 
Hot pressed square $1.00 ; : $..7 $1.05 
Hot pressed hexagor 1po 5 L ; S 
Cold punched square 1.00 re: : Loo 
Cold punched hexagon 1.00 0 ; 1.50 


LOO Tf 


SODA 


Semifinished nute sell at the folk 


14. 1917 
New York oO 
Clevelans 0 10 
Chicago 


COKI 
CARRIAGE BOLTS From ‘ , 
the following discounts from li 


1 


MACHINE BOLTS — ' » @ " WIPING CLOTHS 
“tie as follow 


maller 
el ind ! ipntol 


s ‘RS from Vv rehouses 
WASHER n va , FIRE CLAY 
amount is deducted from list price 
For wrought-iron washers 
York $1.00 Clev 
‘or « ishers the base p! 
York penne 
ROLL SULPHUR 
COPPER RIVETS AND BURRS 
warehouse 
Rivets — ~ 
Dec. 14. 1917 One Year Ago De 


st plus 10% List price List ph : LINSEED Ol! 
List price List price I t 
from list 10-2% % from List 


RIVETS 
orders fron 


WHITE AND RED LI 
per pound 
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ENLARGED Be" 


Consult the Buying Section ann 
| when in need of machin ery or supplies H i] iE BS 
= 















































a li eer N. Y¥., New York—( Borough of Brooklyn) Penn., Philadelphia—The Belfield Manu- 
: . DD F. Edger 78 7ti Ave ha had facturing Co 135 North Broad St., bra 

: ME TAL WORKING : plar prepared for a l-story garage Esti founders, et has awarded the contract for 
z mated cost, $3 0 l-story, 100 x 280-ft. foundry, and a 5-story 


peneneenene 


Fae svveene sovenesenensnees 100 x 280-ft. factory Noted July 5. 
NEW ENGLAND STATES N. Y¥., New York (Borough of Brooklyn) 
J. K. Kileourse 1467 Dean St has had Penn., Philadelphia—The W. Cramp & 
Conn., New Britain Landers Fraryvy and plans prepared fora 1 tory garage Esti- Sons Ship and Engine (o., Adams and 
Clark, manufacturers of cutlerv and hard- mated cost, $20,000 Thompson St., plans to build an addition 


to its foundry 


ware have awarded the contract for the 
erection of a new 3-stor 62 x 155-ft. brick N. ¥., New York—(Boroug if Brooklyn) 
plant on Stanlev St. and a 1-storv. 32 x &2- V Kraslow 188 Montagu St has Penn., Philadelphia—Maris Bros., 56th St 
ft. brick plant on Winter St Noted Nov. &. aw: ded the contract for the erection of a and Gray Ferry, has awarded the contract 
* oth 97 x ft. brick garage on Pro for the erection of a 2-story, 30x 30-ft 
’ rect ' th ve *etin ter oxt e200 00 brick nach e sho 

Conn., Waterbury The American Bras I t and 8th A estimated 59,000 rick ar p 
Co., Grand and Meat St lans to buil . ; . es 
= seine , . - & ; ft 10 dd athens -~ ‘ 7 — N. ¥., New Vork (Borough of Brooklyn) Penn., Philadelphia—Schum & Uhlinge 
j timated 60 t $4000. , : = Thomas Paulson & Son, In 97 2nd Ave., Inc., Glenwood and North American Aves., 

; : is receiving vid for the erection of a J2- manufacturer of machinery, has awarded 

- , . ory, 35 x 50-f rich tion to its foun- th ntract f an ad t lar 

Me., Eastport—-The Booth Fisheries Sar- — Ny x Dew 7 « additi » it un Nated Dan : for an addition to its plant 
dine Co, pla to build a machine shop ary voter ec ” : 

Me.. Mechanic Falls—Fire recently dam- N. ¥., New VYork—( Borough of Brooklyn) Penn., Philadelphia—W. T. White, 3rd 
aged $40,000 worth of machinery in the —M. Rabinowitz, 233 South 4th St has and Allegheny Aves., has awarded the con- 
plant of the Poland Paper Co had plat prepared by M. J Harrisor tract for an addition to its foundry. Esti- 

ao ; : Arch., World Bldg... New York Cit for a mated cost, $130,000 

’ s. ive Th 7a] lror l-story garage Estimated cost, $20,000 
W a ¢ im Fang h an : cor the a Penn., Pittsburgh—The Miller-Owen 
tract for the erection of a ory. 40 x 100- N. ¥., New York—( Borough of Brooklyn) Electric Co., Ine., 217 Ist Ave., is having 
ft. brick and reinforced-concrete plant H. Rubin, 31 Bedford Ave ha had plans prepared by C. D. Cooley Co., Arch 

pilar prepared b Hi \ Wei tei Arch., Century Bldg for a l-story factory Esti 
a . 165 Remsen St., for a 1-story garage Es- mated cost, $40,000, 

Mass., Fitehburs The Simonds Manufac- timated cost. $2 an 
turing ¢ North St manufacturer of ™ . - : 

iW nd machine knive } uwarded the . ; ; as peers Sharon Hill—C. V. Roberts plar 

tl ~- a 4. \ oe ty re sition N. VY... New Vork -( Boro igh of Brook n) to build a 1-story 29 x 32-ft. machine op 
Pong by oF a Mahe s Le “It. addition B. Schwartz, 44 Court St., has had plans Estimated cost. $7000 
0 its factor Estimated cost, $10,000 prepared by S. Millman & Sor Arch., 1780 

. Pitki: Ave for a 1-story garage Esti- 
R. L., Providence—The Nicholson File Co ‘ 9 
, - mated cost $30.0 an . . . _ 
23 Acorn St., ha awarded the contract for SOUTHERN STATES 
a l-stor ‘2x14 ft. factory on Acorn and > , u ‘ ; a : : : 
Tingel St — ‘ sean brick factory on N. ¥., New VYork—( Borough of Brooklyn) Ky., Louisville The R. C. Whayne Sup 
, : ; a . a : B. Stein, 756 Flushing Ave., has had plans ply Co., 318 West Main St., is in the mar 


Kinsle St Noted Nov. 15 ) 5 : 
; : , prepared by Milliman & Sor Arc! 1780 ket for 2 double driven haulage engines and 
Pitkin Ave for a l-stor garage Esti r compre oO! 


mated cost, $25,000 


R. L., Providence—The Rhode Island Tool 


Co., 148 West River St., plar to build a 1 
Miss., Clarksdale The Valley Motor Car 





tory, 45x 140-ft. annealing room Esti 
mated cost, $16,000 N. Y¥., Norwich—The Universal Aircraft Co incorporated with a capital stock of 
Corporation plar to build additions to its $100,000, plar to remodel! its plant and 
MIDDLE ATLANTIC STATES factor) will also build addition to same 
Md., Baltimore - The Fe deral Ele tric N. Me Syracuse—The Sanford Motor Va., L yne hburg—Fire recently destroved 
Welding Co., Ft. Thames St., pla to build Truck Co., St. Marks Ave. and West Fay- the plant of the Barker-Jennings Hardware 
a l-story, 18 x 36-ft. repair shop ette St.. manufacturer of automobile trucks. Co., 100 Commerce St Loss, $450,000 
. has had plar prepared by W W Taber 
. Md., Baltimore Reus Bro 146-50 W est Arch., Gurney Bldg., for a 1 2 80 x 80 Va., Old Point Comfort—The United 
lount Royal Ave ha vcquired property) ft. factory Estimated cost, $9000 a. F State Government i having plat pre- 
adjoining it plant ar d Pp at to b uild a Durstor Pre Noted June Q pared b R. \ Richardson, Arch., Hamp- 
_ hine —_ \ ms w ignition departme: tor for a machine shop and a garage to 
or repair and maintenance work for auto . + ‘ y ' > a rat st 
a On. we Reg ng men, ‘ N. ¥. Yonkers The M & wine Machine be eres ed a Ft. Monroe Estimated co 
; Co In ‘ Greenwich St New York City $15,000 
Md., Baltimore—H. Smith & Sons Co., 7 has awarded the contract for a 1-story, 42 x ints i 
East German St., has purchased a site near 141-ft. machine hop, to be erected here W. Va., Pennsboro The Kerr Bros. Ma 
Hanover St. bridge and plans to build a 168 Estimated cost, $20,000 chine Co. plans to build a 36 x 60-ft. ma 
x 14-ft hipbuilding plant chine shop Estimated cost, $1500. 
Bethlehem—The Bethlehem Silk 
y : : eleckitte 1th ang S Goepp St.. plar to equip its plant ‘ : 
2 ~~ Baltimore a, bed i a o~ : th a ctrically driven machiner’ MIDDLE WEST 
va zsmbard $ aving pls reparec . . 
for a_ 1l-story foundry Estimate cost . one P . . 
°5 O00 Penn., Bristol—-The Merchants Shipbuild- Hl., Cairo The Menominee Electrical 
ing Corporatior Bri tol and Finance Bldg.. Manufacturing Co. is ‘having plans prepared 
N. J., Camden—The Ny York Ship Philadelphia, has awarded the contract for a bs \ Kusener, Arch., for a factory H 
building Corporatior Fairview St ind 00 x 300-ft meldine and loft building, and Tideman, Pre 
Bway., plans to build a 1l-story plate-rolling pattern, joiner and machine hop etc 
mill A. Sapp, Supt Noted Oct. 4 i., Chieago—The Apex Appliance Co 
3223 W. 30th St., manufacturer of washing 
N. d., Newark—The Newark Wire Wor Penn., Chester—The Chester Shipbuilding machines, has awarded the contract for a 
51 Bruen St., has awarded the contract for Co.. Front und Kerlin St.. ha wwarded the 2-story factory to be built at 3241-47 West 
the erection of a 1-stor 30 x 80-ft. shop ontract for a 2-story punch shop. Noted 320th St. Estimated cost, $15,000 
Estimated cost, $400( Oct. 11 q : 


Ill., Chiceago—The Chicago Bearing Met 


N. J., West Hoboken—FE. B. Trabl 509 7 : " Co., 2252 West 43rd St., has awarded the 
The Standard Ser Co ; 


Palisade Ave will soon award the contract Penn., Corry . rew contract for a 1-story factory to be erected 
for the erection of a garage on Angelic and has aw irded the contract for the erection at 2216-28 West 43rd St Estimated cost 
Sth Ave Estimated cost. $22.000 of a large addition to its plant $17.000 

N. ¥., New York—(Borough of Bronx)— Penn., Freeland—tThe Freeland Machin- IN., Chicago—The Great Western Smelt 
The Sussman Holding Corporation have had ery and Iron Co., recently incorporated with ing and Refining Co. has awarded the con- 
plans prepared +) C. Schaefer, Jr 529 Cort- a capital tock of $50,000, has purchased tract for a new plant to be built betweer 
landt St., for “story, 97x 208-ft. brick the plant of the Salmon Iron Works and New York Ave. and Indianapolis Blvd., the 
garage Web ter Ave Estimated cost will equip same for its own usé Tonhill first unit consists of a 100 x 100-ft. foundry. 


2 000 Bros Scrantor ure nterested Estimated cost, $60,000 Noted Nov 8. 
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In., Chicago—McCord & Co., 22 South 
Michigan Ave., has awarded the contract 
for a l-story, 72 x 214-ft. foundry and trans- 
former building Estimated cost, $35,000 
A. C. McCord, Pres. 


Ill., Chicago—The Old Colony Life Insur- 
ance Co., 37 West Van Buren St., has 
awarded the contract for a l-story garage 
Estimated cost, $25,000. 


Ill., Chicago—H. G. Saal Co., 4410 Rav- 
enswood Ave., manufacturer of tools and 
hardware, will soon receive bids for the 


erection of a 2-story, 120 x 200-ft. factory 


W. TT. Brantzky, 64 West Randolph St., 
Arch, 

Ill., Chiceago—The United Motors Service 
Co., Ine., is building a plant at 2715 South 
Michigan Ave. R. S. Lane, Pres. 

Ill., East St. Louis—(Official)—The Ex- 
celsior Tool and Machine Co., 30th St., will 


contract for the erection of 


soon award the 
a brick addition to its foundry, a 2-story 
pattern shop, storage, stock room and 
garage; also install a large core oven, 1\- 
ton and 2-ton electric cranes TT. TT Pa 
lipi, Pres 
Ill., Moline Deere & Co., 1325 3rd St 
manufacturer of plows and harvesters, is 
having plans prepared by A Echimah, 
Arch... c/o Deere Co., for a factory Iesti- 
mated cost, $1,000,000 F. Wharton, Secy 
Ill., Morton—The A. F. Meyer Manufac- 


turing Co., manufacturer of metal buckets, 


plans to build a 75 x 130-ft. addition to its 
plant. 

Hl., Quiney—Fire recently destroyed the 
foundry of Woodruff & Pdwards Loss, 
$150,000, 

_ Ind., Indianapolis—The Weidely_ Manu- 
facturing Co., Georgia and Shelby Sts., has 


increased its capital stock from $600,000 to 
$1,100,000 and plans to build an addition to 
its plant for the manufacture of motors 


Ind., Kendallville—j; A Bartholomew 
plans to erect a plant here for the manu- 
facture of automobile heating devices 

Ind., Lafayette—The Ross Gear and Tool 
Co., 8th and Gear Sts., is building an addi- 
tion to its plant. 

Mich., Clinton—The Triangle Motor 


Truck Co. is building a new plant 
Detroit—The Aluminum Castings 
Co., 1576 Joseph Champeau aAve., has 
awarded the contract for the erection of a 
heat-treating plant and pattern shop. Noted 
Dec. 13 


Mich., 


Mich., Detroit—The American Blower Co 
1400 Russell St., is in the market for a new 
26-in. upright back-geared drilling machine 
with power feed 





Forge and 


Creek 


Mich., Detroit—The Anderson 
Machine Co., Jefferson and Connors 
has awarded the contract for the erection 


of an addition to its plant Noted Sept. 6 

Mich., Detroit—The Big Rapids Tractor 
Co. plans to build an addition to its plant 
soon, 

Mich., Detroit—The Hinkley Motors Cor- 
poration plans to build a 1-story factory on 
Fort St., between 23rd and 24th St Esti- 
mated cost, $8000 

Mich., Detroit—The Studebaker Corp 


Brush and Piquette Sts manufacturer of 
automobiles, has awarded the contract for a 
{-story, 50x 235-ft factory Estimated 
cost $175,000 

Mich., Detroit—J. T. Weber. c/o L. Will- 
ike, Arch 145 Elmhurst St has awarded 
the contract for a garage Estimated cost 


$50,000. 


Mich., Manistee—The Northern Transpor- 
tation Co., 516 Monsey Bldg., Baltimore 
Md., is having plans prepared by W. W 
Sherman, Arch., Northern Hotel, for a ship- 
building plant to be built here 

Mich., Muskegon—The Campbell Manu 
facturing Co. has awarded the contract for 
an addition to its core-oven foundry Esti- 


mated $5000 


Mich., Wyandotte—The Detroit Shipbuild- 
ing Co., Ft. Orleans St., is having plans pre- 
pared for a shipbuilding plant M. EF. Farr 
Pres H. A. Lane, 2320 Dime Bank Bldg., 
Kenegr. 

Ohio, 
126 Opera Pl. 
5-acre site here 
machine shop and 


cost, 


Blanchester—The Fulflo Pump Co 

Cincinnati, has acquired a 
and is building a 2-story 
foundry 
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Ohio, Cincinnati—Fi recently destroyed 
the repair shop of the Baltimore and Ohio 
R.R H. G. Lane, Baltimore, Ch, Engr 


Dietz Manufactur- 
incorporated 
to establish 


Ohio, Cincinnati—The 
ing Co., 120 Opera PI, recently 
with $50,000 capital stock, plans 


a factory at 230 Findlay St., for the manu- 
facture of dish-washing machinery. 

Ohio, Cleveland—S. Gibert, 2537 East 61st 
St., has had plans prepared for a 2-story 
brick tin shop Estimated cost, $14,000. M 
Altshuld, Arch., 122 Stoneman Bldg., is re- 
ceiving bids Noted Dec. 6 

Ohio, Cleveland—H *® Harris, $82 
Payne Ave plans to build a machine shop 


HMstimated cost, $4000 

Ohio, Cleveland—tThe Interstate Foundry 
Co., 55th St. and Erie R.R., has awarded 
the contract for the erection of an addition 
to its plant Estimated $20,000, 


cost 


Cleveland The National Lamp 
subsidiary of the General Electris 
awarded the contract for a brick 
built on Noble Rd Estimated 


Ohio, 
Work a 
a" ha 
garage to be 


cost, $30,000 


Ohio, Clevellaand—The Odenkirk Manutac- 
turing Co., 6801 Superior Ave manufac- 
turer of plumbing suppli« has purchased a 
site adjoining its factory and plans to build 
an addition to same 

Ohio, Columbus—The Jeffr« Manufactur 
ing Co., East Ist Ave. and Cleveland, Cin 
cinnati, Chicago & St. Louis R.R., manufa 
turer of mining machinery, plans to build 
an addition to it plant 

Ohio, Dayton—Dayton Troy Auto Co., 
2nd and St. Clair Sts has awarded the 
contract for a 2-story, 50x 80-ft. garage 


Estimated cost, $20,000 


Ohio, Dayton—The Thomas Manufactur 
ing Co 32 West 5th St has increased its 
capital stock from $25,000 to $300,000 and 
plans to establish a plant and install ma 
chinery for the manufacture of small elec- 
tric motors for phonograpl! and other spe 
cialties 

Ohio, Findlay The Star Tractor Co., re- 
cently incorporated, is building a 50x 156 
ft. plant on Walnut St. and Toledo & Ohio 
Central R.R Noted Aug 

Ohio, Hamilton—The Vaile-Rentchler 


Tractor Co., 2 Schwab Bldg., has ‘ncreased 


its capital stock to $100,000 and will in 
stall additional machinery in its plant 
Ohio, Mansfield——Th: Phoenix Electric 
Co., Oliversburge Rd., will soon receive bids 
for a new l-story, 50x 100-ft. factory Es 


timated cost, $10,000 Noted Nov. 29 

Ohio, Marietta——-The Leidecker ‘Tool Co 
119 2nd St., plans to build a new factory ir 
Westview District 

Ohio, Warren—Th¢ International Steel 
Tube and Rolling Mills, 433 Guardian Bldg 
Cleveland, recently incorporated with $2,- 
500,000 capital stock has purchased a 50 
acre site and plans to build a 50-ton tube 
mill on the Baltimore and Ohio R.R. here 
©. R. Grimmesey, Pres 

Ohio, Youngstown—The Savage Arms Co 

building several addition to its plant 
here Estimated cost, $1,000,000 

Wis., Appleton—The Appleton Hay Too 
Co. plans to build an addition to its fac 
tory 

Wis., Appleton—The Racine Motor Truck 
Co., Racine, plans to build a 1-story, 70x 
300-ft. factory here Estimated cost, $30,- 
000. J. L. Miller, Racine, Pre 

Wis., Beloit—The Gardner Machine Co 
South Side, has awarded the contract for a 
2-story, 50x 100-ft. pattern shop 

Wis., Eau Claire—The United States Gear 


Shift Co. is building a 4-story factory 


Noted Dec. 6. 

Wis., Green Bay—Hartman & Freuling 
Co. has awarded the contract for a 14-story 
58 x 61-ft. machine shop Estimated cost 
$5000 

Wis., Madison The Southerr Wisconsin 





Ave plans to 
de stroved bi 


Co Pennsylvania 
foundry which was 
ited cost e550 000 


Foundry 
rebuild its 
fire Esti: 


80c 


Landover Auto 
iron worl 


Marinette—The 
plans to convert it: 


Wis., 
Truck Co 








into an automobile factory 

Wis., Milwaukee—The Falk Co., Ft. 36t 
St.. has awarded the contract for a 1-story 
155 x 275-ft. addition to its machine sho; 
Estimated cost, $60,000 Noted Dec 13 

Wis., Milwaukee—The Harley Davidsor 
Motor Co., 3732 Chestnut St ha awarded 
the contract for a 120 x 180-ft. factory Ie 
timated cost, $20,000 

Wis., Milwaukee—The Milwaukee Fo 
and Machine Co 274 Lake St l buildings 
a 75 x 150-ft. forge shop, and a 65 x 100-ft 
machine shop Noted Dec. 13 

Wis., Milwaukee—The Milwaukee hte 
ance Boiler Works, 1102 32nd St., is build 
ing a 40x 75-ft. forge and smith shop ad 
dition to its plant J. Kk. Sharp, Gen. Mer 

WEST OF THE MISSISSIPPI 

Ark., Mariana—Leonard & Baynes, Me 
tropoli are in the market for sawmill and 
woodworking achinery Kestimated co 


$15,008 

Colo., Greeley Fire recently destro 
the car barn, transformer house 
of the Greeley Street Car Co 


T 
and 


lowa, Des Moines—Fire recently 
troyved = the plant of the Woods B 
Thresl (‘o., East 20th St. and Washinet 
\ve | S40.000 

Iowa, Waterloo The Waterloo Gasolins 
Engine Co., Niles St., has awarded the con- 
tract tor the erection of a machine shop 
Estimated cost, $25,000 Noted Julv 5 

Mo., St. Louis——The Wilson Motor Co 
building a 2-story factory at 2917 Lo« t 
Ave 

Mont., Great Falls—McLean & Small pla 
to build a foundry Estimated cost, $4001 


Neb., Omaha A. Murphy & Son, 14th and 
Jackson Sts., manufacturer of wagons and 
truck has awarded the contract for a 
s-story, 66x 132-ft factory Hstimated 
cost $40,000 


auto 


N. M., Texico—The Cannon Ball Motor 
Co. i having plans prepared by Smith & 
Towne Arch Grand Theater Bidg \! 
arillo, Tex., for an automobile factory 


Coil. 401 Seeur 


Okla., Oklahoma—C. D 


sldg vill soon award the contract for the 
erection of a 3-story, 50 x 140-ft. reinforced- 
concrete garage Estimated cost, $20,0' 


Okla., Okmulgee—The Omaha Lead & 
Zine Co., recently incorporated with pital 
tock of $350,000, is in the market for 
ng and power-plant equipment J Ss 
Moore, E. J. Dick, of Okmulgee, and EK. M 
Cowherd of Boynton are the in< Tt 
tor 

Okla., Tulsa H. E. Bagley Tulsa i 
awarded the contract tor a t-stor\ 

L40-ft garage Estimated cost $25 ) 
Noted Oct. 4 

Tex., Beaumont—-The Tofte Boiler and 
Sheet [Iron Works plans to rebuild its plant 
recently destroyed by fire and will install 
ibout $60,000 worth of machinery 

rex., Burnet—The Southwestern Graph 
ite Co. will install additional machinery and 
onlarge it refining plant near hers 

rex., Cleburne—The Texa Motor Car 
\ssociation plans to build a plant here for 
the manufacture of automobiles Estimated 
cost, $1,000,000 W. Ginnuth, Templ - 
Pre 

Tex., Orange—C. Neilson and asso te 
have acquired 37-acre ite on the Sabine 
River here and plans to build a large ] 
building plant 


Tex., Vinton—The Vinton Mercantile C 
Vinton, is in the market for nitting 1 
chinery for small plants 


WESTERN STATES 


Calif., Los Angeles—The Pacific Electr 


Ry Macy St is having plar prepared for 
150 x 160-ft. car-repair shop. G. Pillsbury 
Lo Angels Cc fone 

Calif., Los Angeles rhe San Pedro, L 
Angele and Salt Lake R.R., Pacific Ele 
tric Bldg... is having plans prepared for th« 
erection of an addition to its repair sho 
consisting of a l-story, 65 x &80-ft hop na 
two ¢ . -ft Ins 
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White H 
Grinding Wheels 


are manufactured from the very highest-class, 
French-made abrasive 


These wheels are produced by a new, facturer may be stocked with wheels, it is 
quick process, insuring a wonderfully ef- well worth his while to insure quick future 
ficient and uniform grinder. deliveries by ordering a sample lot of White 
Heat Wheels now. The day comes when his 


White Heat Wheels are accurately shaped = ‘ 
ability to get superior wheels on short 


in metal dies to any desired form or size of 
grain. The abrasive grains are then weld- 
ed together in a quick intense heat, and 
oan one dressed, ready for use, a « om- Such quick, sure deliveries enable the 
plete finished wheel in less than forty-eight manufacturer to carry smaller stocks and 


three day) notice may save a shutdown or 
heavy loss. 


hours. 
to change the type of wheel when necessary 


These White Heat Wheels are fast cutting, without loss or left over stock. 
cool cutting and stronger than clay bonded , , - 
& & ; The White Heat Wheel is made by a dif- 
wheels. : ; ; e eee ee ae 
ferent process and is of greater strength 
They are used by some of the largest and with a more open free cutting texture, and 
most critical manufacturers in America. will stand greater speed of revolutions and 
greater pressure into the cut. It is well to 
try them out thoroughly and determine in 


: wee advance the most efficient grading, for this 
during the last few months, for shell grind- ; oz . 
will not exactly correspond with clay bonded 


ing. The quality of the wheels and the : ; 
- : : am és wheels. Then when a quantity order or 

quick deliveries did it. : aoe sa , ' 7 
repeat order is placed, quick delivery of 


We have sold over one hundred thousand 
100,000) wheels to a single manufacturer, 


Repeat orders can be filled within three superior, dependable grinding wheels is 
days of receipt and even though a manu- insured 


Write, specifying as nearly as may be, the sizes, type and 
quantities used, we may have a very interesting proposition 
for you. For quantity orders, our automatic, die-form- 
ing method insures lowest prices and quickest service. 


White Heat Products Company 


Frazer, Pa. 
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MACHINE TOOLS 


- m= \ 


“HE term ‘‘machine tools”? as applied to our various lines 











means more than just machinery. It stands for the highest 
possible development of each type of machine. It is backed 
vy a manufacturing and engineering service of broad experi- 
ence. Under the supervision of experts our various lines are 
} 


ne most advanced ideas 


being constantly improved, insuring all t 


design and construction 


We are by far the largest manufacturers of machine tools in 
he world, and are in a particularly favorable position to furnish 
complete machine tool equipment for general machine shop, 


railroad shop, shipyard or arsenal. 





Belt-Driven 
Planers 





Snes « 


ee 


provide witl ample 
power and rigidity to 
work high-speed tools up 


to their capacit 








54-in. Planer with Two-Belt Drive 


Electric Travelling Cranes - Steam Hammers 


NILES-BEMENT-POND CO. 


GENERAL OFFICES,111 BROADWAY,NEW YORK 























OFFICES AND AGENCIES—Boston—93-95 Oliver St Philadelphia—105 N. 2ist St. Pittsburgh—Frick Bldz. Cleveland, O0.—The Niles Tool Works ¢ 
430 Superior Ave. Hamilton, O The N I Works C Cincinnati—The Niles T Works ¢ 338 W. Fourth St. Detroit— Kerr Bidg. Chicago—57! 
ww ishington Blvd. St Louis—516N. Third St. Birmingham, Ala 2015 First Av San Francisco—16 to IS Fremont St. London, Eng 25 Victoria St 
C Ww “a olorade. t tah, Wyoming and New Mexico—Hendrie & Bolthof Manufacturing & Supply ¢ Denver For Canada—The John Bertram & Sons 
Ltd la fontr } Tor ‘ WwW , nd Var wee i ads i : a I 
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| A M hint t 
FRED H. COLVIN, E£ditor 
December 27, 1917 
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Mr. J. T. 


OHN TIBBETS SLOCONIB was the 


white child born in the little 


first 

settlement of Little River Mills, 
N. B., Canada, and it is said that the 
old Indian Sgqaw who ofhciated on that 


July 21, 1864—received a pound 


; .| f - . 
of salt pork for het 


occasion 
ompensation. 


4 


\lr. 
education, and then was one of the man\ 


Slocomb received a common school 


other prominent men who received their 
rst training in the plant of the Brown & 
Sharpe Mig. Co. He 

in the shops of the Bangor 


worked after thai 
Foundry & 


\lachine Co. and the Brainerd Milling 
ef CP Pee ~ so0 le 


SLOCOMB 


Machine Co., until he founded the J. T. 


Slocomb Co., of which concern he is 
general manager. 
\lr. Slocomb is a member of the 


IKngineers Club, Providence Engineering 
Society, lence Chamber of Com- 
merce, and it is hard to tell which he is 
proudest of, that one and a half year old 
boy of his, or the micrometer which bears 
Is name. 
Vir. Slocomb is 


if you want to know what speed is, ride 
him in his automobile to his farm 


Pro »\ T 


‘‘some’’ fisherman, and 


with 
down in Maine, some time. 
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2, and has the blades inserted straight, for it mu 


It is the general practice of this company to use easier to grind the proper radius on a cutter of tl 
single-purpose machines wherever possible and type than on the one in which the blades take tne fon 
some very interesting applications are shown. of a modified spiral. 


The cylinder heads are also roughed and finished on a1 





1 Pa » 


T IS the practice in the shops of the Nash Motors’ Ingersoll milling machine as shown in Fig. ; ¥ 

Co., Kenosha, Wis., to machine the cylinder castings fixtures for these pieces are so arranged that both fac« 

on an Ingersoll milling machine as shown in Fig. 1, and two edges are finished before the work leaves th: 
on which 9 machin 
cutters oper- ; SREB eR AE AS progres 
ate at once ee _ — , : set-up ‘ing 
roughing and 
finishing a 
number of 
cylinders at 
one setting. 
Two radius 
cutters mill 
the crank- 
shaft-bearing 
seats during 
this opera- 


followed. The 
first rough 
and finis! 
cuts are 
taken with 
the. work in 
position a 





illustrated 
The wpiece is 
y .*then = shifted 
to the.oppo 





tion. The cut- { $$ —  - site” sidé of 
¥ , o,f, i & " 

ters are of j : thes, machine, 
£ : af Sho 

the inserted- —& Re and with the 

blade type, ¥ ih finished sur 


face clamped 


ee 
Shp 
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the roughing 
cutter having 
the blades set 
at an angle to 
prevent chat- 
ter. The fin- 
ishing cutter 
is at the back 
of the ma- 
chine as 
shown in Fig. rics. 1 AND MACHINING CYLINDER CASTINGS ON INGERSOLI 
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FIGS. 3 TO 10 VARIOUS OPERATIONS IN THE FACTORY OF THE NASH MOTORS CO 


head Fig. 4—Special Foote-Burt drilling machine Fig. 5—Multiple spindle-drilling machine for 


s inde i ] aulic automatic Fig. 8—Boring knuckle body on a 
ng trat ym gear cast “ig. 10—Special boring fixture for gear cases 
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the fixture as illustrated and the edges roughed and 
finished. It is thus possible to carry on almost a con- 
tinuous milling operation. 

The cylinder boring and recessing is handled on Mo- 
line cylinder-boring machines in practically the same 
manner as in other shops and as has already been de- 
scribed in the American Machinist at various times. 

It is general practice in the Nash Shops to use 
specially built machines in preference to general-pur- 
pose machines, wherever the volume of work to be done 
is sufficient to warrant the investment; it has been 
found that the greater accuracy secured and the greatly 
increased production more than offsets the initial in- 
vestment, even though that may be quite high. An 
excellent example of a machine designed for a special 
job is shown in the Foot-Burt drilling machine Fig. 4. 
This machine carries 77 spindles, and drills the flange- 
bolt holes in the top, bottom and ends of the cylinders 
at one setting. Simple locating and clamping devices 
operated by levers at the front and right-hand side of 
the machine, permit of quick set-up. The entire time 
including set-up, drilling, removal of work and cleaning 
away chips, is a trifle less than three minutes—an oper- 
ator and helper being employed on the work. This is 
less time than would be required to jig the piece and 
drill one hole by older methods. 

Another of these special fixed spindle multiple-drilling 
machines is shown in Fig. 5, together with the fixture 
for holding the cylinder heads while drilling 12 holes, 
and drilling and counterboring 12, making the 24 holes 
at one operation. The 12 front spindles carry drills, 
and the 12 in the back row carry combination drills and 
counterbores. 

THE FIXTURE USED 

The fixture or jig for this work is quite massive, but 
permits rapid and easy handling of the work. The cyl- 
inder-head is laid on the ways and shoved back under 
the bushing plates until it strikes stops in the back 
of the fixture. A few turns of the handwheel brings 
locating stops into action on the underside of the 
piece. and raises and clamps the casting against the 
underside of the fixture as indicated in the illustration. 

There are a number of drilling, counterboring and 
spot-facing operations that cannot be handled to ad- 
vantage on special machines, and for this work the track 
system shown in Fig. 6 is used with excellent results. 

The jigs for holding the cylinder castings during 
these several operations are built in the form of cars 
as shown, with cradles pivoted at each end and turned 
by worm gear and handwheels, so that the various parts 
to be drilled can be brought under the drilling-machine 
spindles. 

The tracks and machines are accurately located so 
that when a jig is loaded at the upper end of the tracks 
it can be sent clear through without changing the posi- 
tion of the work or lateral location of the jig. 

In order to prevent side-play of the car on the track, 
the rail is rounded on top, and the pair of wheels that 
roll on it are grooved to fit it. The outer rail and wheels 
that roll on it are flat, hence there is no tendency for 
them to pull the locating wheels from their rounded 
track. 

The cars are loaded at the far end of the track, and 
as each workman finishes the operations assigned to 
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his machine the car is passed on down the line to the 
next machine, and after unloading at the lower end of 
the track the car is section of track 
rolled across to the other track returned 
to the starting point, where another section of track 
similar to that in the foreground is used to carry the 
loaded jig to the machines again. 

In the preceding part of this article we have shown 
operations on parts of the Nash pleasure car. We 
will now briefly deal with operations on parts of the 
“Quad” four-wheel drive truck. This truck 
manufactured for the U. S. Army, and on this account 
certain parts are purchased from outside firms to meet 


run on a and 


line of and 


is being 


the Government specifications, but a very large part of 
the machine is built in the Nash shops. 

The machine shown in Fig. 7 is one of two in this 
shop, that are used for turning and boring flywheels, and 
as shown in the illustrations, for turning and boring the 
knuckle bodies. These machines are unique, from the 
fact that the tool feed is handled by hydraulic pressure 
and not by such mechanical devices as cams or screws as 
is usually the case with automatics. 

The machine shown, is a six-spindle chucking auto- 
matic. The front position is not tooled but is the 
loading and unloading station. The tools for the entire 
five machining positions are started through one control 
lever, and at the completion of the cut the superhead 
automatically rises and the chuck carriage indexes, after 
which the machine comes to a stop until the operating 
lever is again brought into action by the workman. The 
machines were built by Giddings & Lewis, of Fond du 
Lac, Wisconsin, and are giving excellent service. 

The knuckle bodies are cross-bored and certain facing 
operations handled in the Baush turret lathe shown in 
Fig. 8. Owing to the great weight of the turret car- 
riage it is operated by an air ram inside the ways of 
the lathe. Bushings in the faceplate jig engage the 
ends of the tool bars and steady them so that heavy 
cuts are practical in these steel castings. 

In Fig. 9 is seen another Baush machine used for bor- 
Eight tools 
are used on this piece of work and much the same pro- 


ing and facing the transmission-gear case. 


ceedure followed as for the kunckle bodies. 

A lathe equipped with special fixtures for boring the 
gear case of the truck is shown in Fig. 10. The tool 
head is stationary and the boring driven 
through universal joints connected to the headstock of 
the lathe. 


bars are 


( To be 


continued ) 


Making Use of the Practical Letters 


BY WILLIAM S. ROWELL 


To help Cathal MacChoinnigh’s friend in the garage 
as mentioned on page 856, he should be told that shrink- 
ing cast-iron cylinders, by heating and cooling, is rare 
indeed; but that cast-iron pistons are frequently « 
panded enough by the same process, to allow a refinish 
that will fit the worn cylinder bore 

If there be those that question the expanding of cast 
iron when heated and cooled, let them examine a fev 
old grate bars. 

The action of cast iron under heat depends some 
heat Editor. | 


what on the degree of applied. 
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Elements of Gagemaking—IIT 


A. MACREADY 


By C. 





In ordinary and even in some classes of refined 
mach ine -shop work the use of force is yre que ntly 
instance, in the making of 


shaft is 


pe rmissible, as, for 


force fits where a forced into a wheel. 


In gagework it may be generally stated that the 
use of force must be avoided as much as possible, 


as it is sure to distort the work. 





HEN in use the gage is under no 
stresses whatever except those imposed on it 
by handling and use, and, other things being 

equal, the nearer these conditions can be maintained 

throughout the course of its manufacture the more 
accurate the gage is likely to be. It is therefore ad- 
visable to have the “fits,” such as bushed holes, and 
the applied tensions, holding and 
clamps, stressed as little as practicable to perform their 


average 


such as straps 
functions. 

Any machinist who has handled any of the ordinary 
machine tools will know just what is meant. In plan- 
ing, the planer hand takes his roughing cuts with the 
straps and clamps tight; so does the lathe hand with 
work held on the faceplate or in the chuck. But when 
the surplus metal has been removed, the clamps are 
loosened up to a point where they will just hold the 
work against the force of the cut. In this way only 
can fairly accurate planing or turning be done. The 
same, but to a greater extent, holds true of gagework; 
the holding devices must be tightened just enough to 
resist the stresses of the various tools or operations. 

When a piece is to be attached to the faceplate of 
a lathe, the surface where it seats must be flat. Very 
few lathes can be depended on to take a cut accurately 
at 90 deg. to the spindle axis. The result, therefore, 
female neither of which 
for accurate 


is either a male or a cone, 
makes a satisfactory clamping surface 
gagework. 

In Fig. 40 is shown, exaggerated, the result produced 
when an attempt is made to bore parallel holes in a 
piece clamped to a faceplate that in shape is a male 
cone. It is obvious that the holes will not be parallel 
to each other, no matter what part of the faceplate 
is used or how the work is clamped to it; in fact, 


*Prenared for the Luthor’ fort} ying book « 


ithe gagemaking ; 
right, 191 MecGraw-H Put ng Co In 


the error will be increased if the work is also clamped 
on the B side of the faceplate. 

This male-cone faceplate will result in greater error 
in the work than that due to the use of the female 


cone shown in Fig. 41. In Figs. 42 and 43 are illus- 
trated the location of the holding straps and the dis- 
tortion produced by the pressure necessary to hold the 
work while machining it. It can be seen by Fig. 43 
that the center of the male cone acts as a pivot and 
that the clamps bend the work to conform to the shape 
of the conical faceplate. 

The hollow conical faceplate does not distort the work 
so much, because the clamps are almost directly over 
the bearing points D and D’ as shown in Fig. 42. 
They therefore have less tendency to distort than they 
would have on work not similarly supported immediately 
below the clamps. 

Faceplate errors are corrected by the use of an 
adapter made of cast iron tapped to receive screws 
that pass through the radial slots in the faceplate. 
The entire face of the adapter is drilled and tapped 
for }-in. screws, which are used to the best advantage 
for securing the work. The faceplate and adapter are 
shown in Fig. 44. The faceplate is first trued with a 
cut; the adapter is then carefully fitted to the face- 
plate so that there is no distortion. There must be 
enough surface surrounding the attaching screw holes 
A, Fig. 44, to give a good seat and properly cover 
the radial slots in the faceplate. When thus carefully 
fitted, if the plate and adapter are marked for replace- 
ment, they can be disassembled when the faceplate is 
required for ordinary work; this is not, however, good 
practice. If they are taken apart, the adapter should 
be tested with an indicator when it is replaced upon 
the faceplate. 

After being attached, the adapter is trued in posi- 
tion by a facing cut. If found not flat, it must be 
scraped to a surface plate and, if possible, lapped after 
scraping; the nearer it is to a plane the more accurate 
will be the work that comes from it. 

As stated previously with reference to Fig. 29, the 
removal of stock in several different places will distort 
plane surfaces. The reason for this is that all metal 
is under stresses that under certain conditions of time 
or temperature, or both, balance themselves; the re- 
moval of this stock destroys the balance and the 
stronger stresses overcome the weaker until a new 
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equilibrium is established. This condition is what is 


termed “seasoning.” 

This is mentioned at this point to call attention 
to the action due to the introduction of stresses that 
in turn will set up other stresses and unbalanced con- 
ditions in the work. These stresses are the effects 
of force; and as previously stated, force as generally 
understood by machinists must be avoided in gage- 
making, for if it be used, for instance, when inserting 
the bushings, the gage, Fig. 45, will be distored. 


NORMAL CONDITIONS 


By normal condition is meant a condition as nearly 
as possible devoid of external or internal stress—in 
other words, not abnormal. Normal conditions may 
so made use of that they assist in attaching objects 
together, which after being so attached will require 
considerable force to separate them. This normal con- 
dition is taken advantage of when bushings are to be 
securely placed without setting up undue stresses in 


be 











ve) 
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described in connection with Fig. 22. The button 
attached with the nut and screw in proper relation to 
the base lines A and B, is indicated at C, Fig. 46, 
and the gage is rapped to the position required to 
make it run true with the axis of the lathe spindle. 
A center-punch mark would be positioned the same 
way except that the pointer B, shown in dotted lines, 
is substituted for the button C. 

When a button is central, or “runs true,” the in 
dicator needle A, Fig. 46, will not move. The button 
is then removed and the hole bored. Each hole, in 
the same manner, is bored and tested for accuracy of 


position by measuring over temporary plugs fitting the 
holes to be tested and comparing the measurement with 
the one desired. If found the bushing is 
finished and replaces the temporary plug. A final test 


correct, 


is taken now to see that the bushing has gone home 
true. 

Wherever possible, it is good practice to have all 
the bushings of the same outside diameter, even if 
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FIGS. 40 TO 44. A NUMBER OF DIFFICULTIES IN USING A FACEPLATE 
the piece being bushed. The closer two surfaces fit it makes some of them look large in comparison t 
each other the firmer they will hold together and pre- their bore. However, this itself is desirable, as a 
vent each other from moving. In a cylindrical form thick-walled bushing will not distort in hardening as 
we have an ideal illustration of this effect, proved by much as a thin one. Keeping them one size also re- 
the force required to separate a perfectly fitting plug duces the number of temporary plugs that will have 


and ring gage that have been allowed to stand as- 
sembled. The plug, if lubricated with vaseline or 
mutton tallow and kept moving, will slide in and out 
of the ring. But if allowed to stop moving, it will 
“take a set.” If the same amount of force that 
required to separate gages that have “taken a set” were 
applied to force a similar plug into a hole in a piece 
of steel, the piece would be distorted. This effect of 
“taking a set” is used advantageously when bushings 
are fitted—by reaming the holes in the gage as smooth 
as possible and then lapping them and also grinding 
and lapping the outsides of the bushings to a plug fit 
for the holes in the gage. 

In Fig. 45 is a gage in which all the holes have 
been laid out and drilled in a drilling machine, 


is 


as 


to be made to test the locations of the bushing holes. 
The temporary in determining the 
size to make the bushing to fit the hole. Each bush 
ing, when wrung home, may the beginning of 
distortion that must be checked before it too 
Distortion accumulates each 
to that the 


plugs also assist 


be 

assumes 
with 

due to 


great proportions. 
bushing adding a little bit 
insertion of previous bushings. 

The two holes C and D, Fig. 45, are 0.10 in. in diameter 
and introduce a condition that has to be handled dif 
ferently from that of ordinary bushed holes. We have 
here a center to center distance that does not allow the 
outside of the bushings to be cylindrical. As it is only 
0.120 in., the wall of each bushing at the center of 
the holes is only 0.01 in. thick. While this 0.01 


more 


wall, 
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in. thick, would alone be too weak, still when in contact 
and supported by the other bushing wall of the same 
thickness their combined strength will be sufficient to 
withstand ordinary use. 

The arithmetic of the measurements of these bush- 
ings may be a little confusing; but if the solution of 
the problem, given in Fig. 47, be studied, it will serve 
as a simple and accurate method applicable to many 
other problems of a like nature. 

There are several points that it is desirable to know 
accurately when dealing with overlapping bushed holes 
like these: Four dimensions covering their position in 
the gage, the fit of each bushing in its hole and the 
combined fit of the two bushings in contact with each 
other when in the gage. 

To make plain the fitting of the bushings to their 
holes and in contact with each other, we will separate 
this part of the gage, Fig. 45, and make a separate 
example of it in Fig. 48, where the two holes are shown 





with one bushing in place. So far as merely locating 
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FIGS AND 46. GAGE BUSHING 


the centers of these holes correctly is concerned, the 
buttons are sufficient. But it obvious that the fit 
of one bushing in its hole will cause it, to some extent, 
to be forced over into the unoccupied hole. For this 
reason the two bushings must be in contact with each 
other. Their being in contact with each other also 
replaces the holding or retaining contact of the wall of 
the hole and part of the friction or gripping effect 
that tends to hold the bushings in place without undue 
force having been used to place them. 

The best results will be obtained if one hole is bored 
to fit the temporary plug that is used to test the hole 
When the position of the 
a piece of drill rod that 


is 


for position in the gage. 

hole is proved correct, take 
is a snug push fit in the hole just bored and solder it 
in. This plugs the hole, and the gage can be shifted 
on the faceplate and drilled and bored for the other 


bushing hole and then tested. In Fig. 49 the plug is 


shown. The edges of the ends are beveled for the 
solder that is used to hold it in position while the 
hole is being bored. As a large part of the hole and 
plug is to be removed, friction alone would not be 


sufficient to resist the twisting action of the boring 
tool. The part of the plug which remains in the work 
is removed by a light, sharp blow with a hammer, 
using a piece of brass rod as a drift. The last hole 
having been positioned correctly, we know that we have 
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each hole where it belongs; therefore, if after placing 
the bushings in the gage body they do not when tested 
prove to be in the right place, we know that the fault 
is in their contact with each other, or in lack of con- 
centricity of the holes in the bushings themselves. 
MAKING ACCURATE BUSHINGS 

A bushing of small internal diameter that has, in 
hardening, distorted to a curve, as shown exaggerated 
in Fig. 50, is difficult to correct, because the small 
lap used to correct it has not sufficient stiffness to 
shape the curved hole into a straight one—in other 
words, it is not strong enough to resist following the 
curve. The chances are that the gagemaker will be 
apt to decide that it has shrunk, or the metal has ex- 
panded in the center of the hole, and it will therefore 
be logical to do most of the lapping at the center. This 
causes a hole shaped like that shown, exaggerated, in 


Fig. 51. The feel of the plug following the curve of 
the hole will induce one to assume that the hole is 
\ 
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DRILLING PROBLEMS 
a certain size, not knowing what part of the “feel” 
is caused by the bending of the plug as it passes 


through the distorted hole. 

This hardening error can be detected with a piece of 
drill rod that fills the hole closely and extends beyond the 
hole about a half-inch. If the end of the drill rod runs 
true when rotated in the lathe without the bushing 
on it, it should, if the hole is straight, also run true 
when the bushing is placed upon it. Generally, it will 
not be good practice to try to save bushings that show 
decided error in this test. It will take longer to make 
laps and lap out the holes than it will to make and 
harden new bushings. 

After the hole is finish lapped, it should be tested 
with a straight-edge that is cut out at the center to 
allow the body of the bushing to clear it. In Fig. 
52 one of these straight-edges is shown. It is made 
from a piece of 4-in. ground flat stock and is straight 
on the surface A. The finish size plug should be long 
enough to extend through the bushing about 2? in., so 
that the ends of the plug can rest upon the ends of 
the straight-edge. The ends of the plug will, if the 
hole is straight, lie flat upon the straight-edge. The 
final and most accurate test comes when the bushing 
is in place upon its arbor to be ground on the outside. 
The end of this arbor must run true with or without 
the bushing on it. 
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All lapped holes are “bell mouthed,” caused by the Another reason why these laps are not split all the 
expansion of the lap as it passes out of the hole. The way to the end is because it is difficult to hold 


surface of the lap in contact with the hole, and the 
pressure of the work on the lap, increase and decrease 


as the lap enters and leaves the hole. 


lap. Further, the ends of the work are always smeared 
with loose abrasive that has a full chance to exert its 
cutting power. The ends are also more fully lubricated, 
so the loose abrasive is washed down to the lap, which 
starts to cut the narrow edges of the hole at both 
ends. This is why a lapped hole is larger at the ends 
than at the center. A part of the length of the hole 
is parallel; to have the bushing parallel when finished, 
it is made longer than the required finished length, and 
the bell-mouthed ends are ground off to the finished 
length. In making ring gages, hubs are left extending 
from each end to take care of bell mouthing. They 
are afterward ground off. In Fig. 53 is shown a ring 


- 


These variations 
in pressure cause a difference in the diameter of the 





the 
tapered plug in a thin-walled lap split the entire length. 
Small laps having little spring to them, say those below 
0.0625 in., are not usually slit with a saw. The hole 
for the taper plug expander is made large enough to 
leave a very weak wall. This wall is weakened still 
further by creasing the outside of the lap lengthwise, 
so that it will split when the plug is tapped in to 
expand it as it wears. As was mentioned before, laps 
must be as solid as possible to reduce the expansion 
that is one of the causes of “bell mouthing.” However, 
expansion is not the only cause, as it is a well-known 
fact that, if it is kept flooded with abrasive, 
solid rod will bell mouth a hole. 

The small end of the lap plug is of the same diam- 
eter as the small hole in the lap. This small hole 
should leave about 0.005 in. of a wall to be split when 
the tapered plug is driven in by light taps to expand 


even a 


\ 
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FIGS. 47 TO 53 VARIOUS PROBLEMS RELATED TO GAGhEMAKING 
gage with the hubs on each end. The extra length of it. As the creasing has some depth, the lap splits 
bushings is used to good advantage when pressing them’ easily at the creases. 
into the holes. If the extra length is made slightly These small laps can be easily turned to size if, 


smaller than the driving fit required, it acts as a pilot 
to guide the bushing straight. It is well to remember 
that a bushing that is shorter in length than in diam- 
eter, unless piloted, is liable to start into the hole at 
an angle and not straighten itself. This is likely to 
happen even when the sharp edge of the bushing is 
stoned to keep it from cutting. 


DIFFERENT STYLES OF LAPS FOR SMALL HOLES 


The lapping of holes that are of small diameter, 
0.031 to 0.0625 in., is a very delicate job. It requires 
diamond dust and plenty of patience, not force. The 
lap, Fig. 54, is split and is expanded by a taper plug. 
It is used for finishing and sometimes for roughing. 
The tapered plug B of this lap is forced into a straight 
drilled hole in the lap and allowed to wear a seat for 
itself, not very much, but enough to hold the plug in 
place when the lap is in use. It will be noticed that 
the hole is stepped, and one part of the hole is made 
the body size of the plug. This lap will expand in the 


say 


l 


when the hole is drilled in them, a short tapered plug 
is entered and used a male center, running in a 
female center in the tailstock of the lathe. The length 
of their lapping surface should be as long as possible, 
as they will wear most at their ends. 
50 will show that the ends 
pressure caused by a curve. Because of this a short 
lap will wear “egg shaped” until it assumes a shape 
that will pass through the curved hole. If the lap is 
shorter than the hole and worn egg shaped, it 


as 


A study of Fig. 
must take most of the 


will 


pass through the hole lengthwise without straightening 
the curve. 
small holes can be made of annealed music 
gives a variety 
size wanted. 
be enlarged 
6 cut, 
using enough pressure to knurl the lap. 
the diamond dust in the lap, 


Roughing laps and those used for extremely 
wire, which 
that can be filed down to the 
When worn small by lapping, 
by rolling them between two files, 
upon which diamond dust has been placed 


of sizes 
these can 
No 
, and 
This embeds 
and the metal 
ip into ridges and closed around the a 


forced 


is 


brasive. 
middle, where it should, and not at the ends. If the The reaming of small bushing holes must be as near 
lap were split to the end, the end would naturally perfection as possible. The smoother the hole the less 
open more than the center, and the work from it would lapping is required. If a hole is not oxidized in the 
be bell mouthed. hardening operation, the amount necessary to finish it 
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smooth and to size is less than 0.001 in Bushings 
are hardened in brine, after which they should be 
washed in boiling soda water to prevent rusting, which 
is sure to take place if they are left standing as 


they come from the quenching tank 
In Fig. 55 is shown a good working lap for holes 
from 0.0625 up to 0.250 in This lap has a tapered 


It is drilled, and the tapered plug 
the Fig. 54. 
the holes AA’, Fig. 55, with a 
thin slitting saw. The holes AA’ 


large enough to allow the saw blade 


plug to expand it 
is fitted to it in 
It is split 


jieweler’s saw or a 


the one in 


between 


same Way a 


must of course be 


thro 


The saw bla 
blade 


larger 


to pass igh de is held in a bow frame 


the 


otten 


same as a hacksaw This style of lap is also 


than 0 


a good solid lap that expands easily. 


used for holes 250 in., as it makes 


Some laps use a arbor. One of 
56, and a bushing that is lapped 
for the 


“Midvale Special” 


very handy taper 
these is shown in Fig 
the 


bushing C is n 


out with it; A is arbor or driver brass 


lap B. The 


ide of 





steel. It is as hard as ilphurie acid (used as a 
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quencher, or hardening solution) will make it The 
part C is made in halves split lengthwise, as the re 
quired hardness cannot be obtained throughout the 
length of the hole if they are in one piece, because 
he ste prevents the quenching acid from chilling 


soft-steel 
holds 


The 


pressed over the piece # 


and hardening the surface of the hole. 
Duis lightly 
t together while 


When the work C 


] + . 
tne THOIS used ’ rif 


sleeve and 
it is being lapped 

is used for marking 
rifle, in 
t a surface plate is used 
flat it The rifling 
in the half-bushing to 
these are then removed 


is completed, it 
ling the Springfield 
precisely the same way thi: 
for marking work to see how is. 
rubbed back and forth 
mark the high spot 
with an oilstone. 


In Fig. 57 is 


tool is 


| ] 
the tool: 


son 


illustrated a good device for holding 


A piece of emery cloth 


bushings while being lapped. 

{ is gripped in the clamp BRB’. The end of the emery 
cloth is caught between the bushing C and the heel. 
The grip self-acting and adjusts itself to the varying 
friction of the lap on the work It will not distort 


a thin-walled bushing 
arbors on which small bushings are ground are 


steadied hy the t | center A piece of 
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hardened drill rod is generally used, the hardening in- 
The end that extends from the 
chuck is ground, if hardened; or if unhardened, it is 
turned to the size that will enable it to drive the work 
that is to be finished. This is the most accurate methoa 
as it eliminates all the errors except those inherent in 
the lathe spindle itself. 

There are sizes and lengths where it is advantageous 
Several different kinds of steady- 


creasing the stiffness. 


to use a steadyrest. 
rests can be used, but generally a piece of wood held 
with the arbor is sufficient to overcome the 
A file handle 
with a brass ferrule is satisfactory for this work. The 
brass is held in contact with the arbor in such a posi- 


in contact 
vibration of the wheel when grinding. 


tion that there will be a combination of brass and wood, 
as shown in Fig. 57A, to absorb the vibration. 

There are other lengths of arbors or plug gages that 
will require the tail center as well as a steadyrest to 
the The 
end of the turned to an included angle 
of 60 deg. and run in a female center; or if sufficiently 


prevent vibrations from spoiling the work. 


arbor may be 
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PROBLEMS 


large, the common drilled and countersunk center can 


be used. 

When making arbors to test small holes, the end con- 
the tail true. This will 
ve explained when the making of plug gages is taken 


1 


trolled by center must run 


up later. 


POSITION OF HOLES DISPLACED 


BY HARD) 


CORRECTING 
NING 


In Fig. 58 is shown a gage that is hardened all over. 
the holes gage located 

close as possible to exact position by the method de- 
the first Should there be any error 
in placing the center-punch marks, there is a chance of 
the error being further increased by distortion due to 
that a slight error may 
be corrected by distortion in hardening. It is, 


however, not to distortion to correct an 


The centers of in this as 


are 


scribed in article. 


hardening. It is also true 


possibly 
safe 


rely on 


error. This style of gage is required to be hardened 
all over, as the wall between the surface G and the 
hole A is too thin to permit bushing. This gage will 


afford an excellent example of the process of correcting 
error in position of a hole. When correcting such a 
hole, the other gaging surfaces are ignored except that 
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care is taken .o see that, when the hole is corrected, 
there will be enough metal left on them to finish to 
correct position. 

It is a fact that it is usually easier to bring flat 
surfaces to proper position with relation to a hole than 
it is to bring a hole to proper position with relation 
to surfaces that are finished. This fact should be 
taken advantage of, as it reduces the time required to 
position gaging surfaces. Generally speaking, external 
surfaces can be finished more rapidly than internal 
ones. When finishing external surfaces the work is 
set up in proper relation to the finished hole. In the 
gage shown in Fig. 58, two types of error occur. The 
holes must be corrected for center to center error and 
for incorrect location—that is, out ~f squareness with 
the surfaces FE and D. 

The allowance necessary for finishing to the desired 
sizes is dependent on the distortion due to hardening. 
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FIGS. 58 TO 60 SECURING ACCURACY ON WORK WHERE 
HOLES ARE NECESSARY 


The amount of distortion that will take place is more 
or less a matter of guesswork, and the gagemaker must 
make sufficient allowance to be safe. There are two 
factors that determine this “factor of safety’”—the 
depth of the “case,” if the gage is made of soft steel 
casehardened, and the amount of distortion of either 
casehardened or carbon steel. Both these factors must 
be considered, and they will be taken up later when 
the operations of making a gage are gone into. 

The gage shown in Fig. 58 is made of carbon-steel 
ground flat stock, laid out with an allowance for finish 
of 0.01 in. on the surfaces G, B and C. The allowance 
in the holes has to be considered from two directions— 
shrinkage and expansion, or increase Or decrease of 
center to center distance between the holes. Carbon 
steel, as a general rule, increases about 0.0007 in. per 
inch of length or breadth. The internal allowance to 
locate and finish the holes depends upon the diameter 
of the holes, and of course their diameter determines 
whether diamond lap or emery wheel shall be used to 
grind them. In either case it is desirable to keep as 
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low as possible the allowance required for grinding, 
especially so when diamond laps instead of wheels are 
used for grinding. 

An allowance of 0.005 in. will not be too much on 
this gage, as the amount has to be sufficient to allow 
material for correcting the errors of position and 
parallelism of the holes. This amount would allow an 
error of 0.004 in. to be corrected, using both holes. 
The 0.005 in. mentioned as allowance consists of 0.001 
in. to correct the surface defects in each hole and 
0.004 in. to correct the center to center distances. 

After all outside surfaces are ground, the holes are 
tested to determine the corrections needed to bring 
them to correct position. Assume that there is required 
a center to center extension of 0.004 in.; that is to 
say, the holes are 0.004 in. too close together. As each 
hole is 0.005 in. smaller than the correct finished size, 
take 0.002 in. from each hole, as shown in the enlarged 
view, Fig. 60, where the light full-line circles X repre- 
sent the holes already in thé gage, the heavy full-line 
circles Y the finished hole, and the dotted-line circle 
Z the button set in position to correct the error. 


BUTTON DETAILS 


These buttons are soft, as previously stated, and are 
usually made up for each job. In this case the body 
of the button screw would be made 0.004 in. smaller 
than the diameter of the hole, allowing the shifting 
of the center one-half this amount, if required. The 
body A of the button screw thus acts as a check for 
the position of the button within the hole, while the 
measuring part B of the button acts as a check for 
position on the gage. The diameter of the body is re- 
duced by an amount equal to twice what is ground off 
the surface G, Fig. 59, in the rough grinding and is 
kept flush with the surface G when it is adjusted to 
position to correct the error. 

As stated, there are two conditions: Placing holes 
properly in relation to surfaces and correcting surfaces 
in relation to holes. Generally, it will be found neces- 
sary to take advantage of all the allowance provided 
to finish small holes and correct error of position and 
parallelism. The start of this correction should 
the hole A, Fig. 59. The indicator illustrated 
32 can be used on this job, as it reads to 
0.001 in. and will also indicate holes smaller than this 
one, both at the “back” and the “mouth.” 

The gage should be attached to a true faceplate of 
a bench lathe or internal grinder. Care should be taken 
to avoid clamp and faceplate distortion of the gage, 
as previously described. Hole A, Fig. 59, is made to run 
eccentric 0.002 in. on the side toward F and is then 
ground truly cylindrical. If when truly cylindrical there 
is still more than 0.0005 in. required to lap it to finish 
size, this extra metal can be used to good advantage 
in correcting the error of location with relation to the 
other hole. The work can be relocated one-half of the 
amount over 0.0005 in. (needed to finish the hole) and 
This affords all the correcting that can be 
The next hole to be 


be 
from 
in Fig. 


reground. 
done by relocating this hole. 
ground is F, 0.124 in. in diameter. A diamond lap will 
make the sparks fly if used in this hole. The button 
illustrated in Fig. 20 is also used to locate this hole 
to gage dimensions by measuring over the button and 


a plug 0.08 in. diameter in the finished hole A, Fig. 59, 
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‘ 
adding one-half of the diameter of the plug and button 

to the gage dimensions for this measurement. 
Diamond dust is used to grind these holes, but is 
not necessary for lapping, as they are already corrected 
cylindrically and only require “smoothing” to the 
finished size. The two lower holes are not used in con- 
junction with the sides. They simply have the same 
diameters and center to center distance as the holes A 
and F and are used to save wear of the holes A and 
F. The surfaces G, B and C are brought to position 
by first attaching the gage to an angle plate, the center 
of the hole A being positioned the correct distance above 
the center of F, as illustrated in Fig. 59. The dotted 
line H represents the first surface to be finished. The 
surfaces C and B are then ground square with this 
finished surface and the proper distances from the holes. 
( To be 


continued ) 


Molding a Furnace Door 


By M. E. DUGGAN 


The casting is for a furnace door lined with firebrick. 
It is designed with a curve at the top, conforming to 
the arch of the furnace. The principal dimensions of 
the casting are: Depth, 3 in.; width at center, 26 in.; 
width at ends, 18 in.; length over all, 9 ft. 10 in.; 
thickness of metal, { in. It has a flange, or frame, all 
around the top edge, shown at A, 2 in. wide at the out- 
side and 2 in. This 
lip forms a pocket in the casting to receive and securely 
hold the firebricks in place. 

Ordinarily, this would be considered a very simple job 
of patternmaking and molding. It is, when constructed 
in a practical way. I have, however, constructed similar 
patterns in a way that doubled the labor and expense 
and wasted time and material. The finished pattern was 


at the inside, beveled as shown. 
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impractical for molding, for the very good reason (per- 
haps there are other patternmakers in the same boat) 
that I did not know the things that every patternmaker 
should know and understand—namely, general molding 
practice. 

The following method for making this pattern is a 
simple and inexpensive way and answers every require- 
ment of the foundry: The flange, or frame, A is made 
in one piece and loosely fitted to the body of the pat- 
tern. A slab core, shown at B, is used. This is what is 
termed “cover core.”” This core is made { or 1 in. in 
thickness and 2) in. wider than the flange; in other 
words, 1} in. of the core will rest on the green sand at 
each side of the flanges 
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The core is in sections lengthwise. A single section 
is one-third the length of the pattern. One core box 
will answer for both straight and curved sides, also for 
the end cores. Do not worry about the exact sizes of the 
different sections and how they are going to match; 
just leave these details to the molder. Worry is an evi- 
dence that you do not understand the molding game and 
that you are working “by guess.” Plan and construct 
your patterns so that as much of the pattern as is pos- 
sible can be molded in the drag. This is good molding 
practice. This pattern, made as described, can be mold- 
ed in the drag; the cope is a flat body of sand. 

The pattern is placed in the drag, with the bottom 
down and sand is filled up to the top of the flange, or 
frame, A. The filling in of the sand is now stopped. 
The flange or frame, A, is lifted off, and the slab cores 
BD are set in place, the edges resting on the green sand 
o. *he mold, the center covering the space in the mold 
left after the flange has been removed. The mold is 
now ready for more sand, and the filling in is continued 
« mold finished and rolled over to receive the cope. 
The cope is finished and lifted off, the body of the pat- 
tern is drawn out of the mold, a little slicking and the 
job is finished. The wood braces D help to strengthen 
the pattern. Four are used on this job, although one 
only is shown. 


and 


Guard for Deflecting Compound 


By H. D. PARKER 


Manufacturers who are engaged in the production of 
munitions on 4j{-in. single-spindle Gridley automatics 
utilizing some cooling compound and individual circu- 
lating systems will find that guards similar to the one 
shown are great time savers. 


I know of one battery of 52 machines running 24 


hours a day which is using these guards, and since 
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GUARD FOR DEFLECTING COMPOUND 


their adoption no time has been lost due to grinding the 
rotating stuffing-box to a better fit. 

The drawing shows clearly how this 
out sheet metal. When cut out it is rolled into 
a frustum and the lap riveted or soldered. The hood 
is slipped over the drawbar, where it projects through 
the turret. The four hose leads must be disconnected 
and then screwed in place through the four holes in 
the guard. This is all that is necessary to hold the 
hood in place, and there will be no more streams of 
compound shooting onto the floor. 


hood is laid 
on 
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It is always interesting to know what the other 
fellow thinks. This is an English contributor’s 
picture of the relations between the 
average shopman and the draftsman. 


existing 





HAVE in my mind’s eye a draftsman I once knew 

who made sheets and sheets of calculations. He 

usually worked by logarithms, and it was a strange 
coincidence that instead of working in the regulation 
calculation book he had a habit of scattering these 
sheets loose about his table. 

Denison was some designer, the pride and admiration 
of the office and head of the designing section. Now, 
at that time I was at an impressionable age and re- 
member, whenever I had occasion to visit Denison’s 
table I would look with awe at those sheets, wondering 
how he ever did it and thinking what a marvel he must 
be at design. 

One day my enthusiasm bubbled over. “Say!” I 
said, “you must be mighty fond of calculating. Are all 
these” (indicating the loose sheets) “in connection 
with that job?” Denison ran his eye up and down 
my 5 ft. 2 in. two or three times, then his features 
opened out; “Lor’ bless you, no! Pull that stool up. 
Now, Sonny,” he commenced, “I’ll give you a wrinkle. 
I guess those figures have impressed you some, eh? 
That’s what they’re there for, to impress folk. They’re 
not belonging to any job here; in fact most of them I 
made in connection with a chickenhouse I’m building 
at home. They’re there chiefly to create a little respect 
in the shop superintendents and 
foremen, who come in with com- 
plaints, which they forget and 
tone down at the sight of ’em and 
think perhaps these drafting 
chaps are not so dusty after all. 
Before you’re much older Sonny, 
you'll find that every man’s hand, 





outside the drawing office, is 
against you. You’re a pariah among engineers. “Did 
you ever hear tell of an aged draftsman? No! like 


They either die at an 
leave the profession 


dead donkeys, they’re scarce. 
early age, broken hearted, or 







caer y 





Poor Draftsman 


KAY 
England 


” 


and get a job in the ribbon department at the stores. 
After that, I copied one or two of Denison’s sheets 
and left them carelessly on my own table, and whenever 
I took a stroll round the shops I took care that the end 
of a slide rule was sticking prominently out of my coat 
pocket. Of course, as Denison casually remarked, “It’s 
not a bad thing for the ‘old man’ or the chief to see 
signs of genius lying around, and it might make half 
a dollar difference at the end of the week.” As I grew 
older I found by bit- 
ter experience that 
all Denison had said 
was true. The abuse 
I mean, not the half 
dollars. In every 
shop I have worked 
I have found that 
the ordinary drafts- 
man was treated as a great big joke by the shop folk. 
Any little error, such as an arrowhead in the wrong 
place or missed, was magnified, and a busy foreman 
would consider half an hour’s lecture to the victim as 
time well invested. I have often had to deal with such 
men, and yet when they tried to explain some simple 
tool they required, and I have meekly asked, “Can you 
make me a bit of a sketch?” they 
have shied at once; or if the 
sketch did arrive, well, to put it 
mildly, it no oil painting, 
unless oily thumbmarks can be 
considered in that light; and the 
presence of the sketchmaker was 
usually required to explain what it 
was about, and what was wanted. 

Of course, mistakes on drawings are discovered after 
the piece is made, seldom before, and along comes the 
shopman in high glee. Yet it cannot be that draftsmen 
are the only people to make mistakes, and recently I 
had proof that this was so. A cutter had been made 
to a drawing, but when this came to be tried out it 
would not stand up to the job. 

In came the foreman with the usual line of argu- 
ment: “Say, do they pay you for this job? Well! 
Well! Sneeze man, your brains are dusty. Don’t bother 
making any more drawings, wait until we have done 





was 
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the job, then send out to take dimensions,” and so on. 
After a time he came down to the cutter subject, “The 
rake is wrong on this darned thing; won’t look at the 
job.” 

I knew the design was O. K., so I went out to have a 
look at the cutter. It tallied with the drawing. Funny, 
then it must be the steel. I suggested this. No! it 
was proved that high-speed steel had been parted off 
and given out for the job. During this time the men 
around had taken the opportunity to make a few suit- 
able remarks. I left the job at that, but l.ter on had 
a talk with the charge hand of the department where 
the cutter had been made, and with him went over to 
the machinist who had made the piece. 


STARTING THE SUBJECT 


I plunged at once, “Say, Sam, you made a hash of 
that cutter job. Let’s have it, what happened?” I 
suppose I surprised him. Anyhow, he admitted that he 
had scrapped the original piece of high-speed steel, and 
to get out of it had stolen around the parting-off shop 
and picked up a piece of mild steel, thinking it was 
high speed. 

“Here’s the old piece,” he said, and dived into a 
box under the bench. I took the opportunity to take 
a peep into that box. I saw enough to enable me to 
get back at any of this type of man who came mussing 
around after that. 

Now, why is it that draftsmen are looked upon as a 
joke and a nuisance by shopmen? I confess it is beyond 
me. Perhaps it is be- 
cause thedraftsmen 
start an hour after the 
shop, or maybe it is the Q 
“whitewashed wall” a 
draftsman wears around 
his windpipe. My 
suggestion is_ profes 
sional jealousy. 
like to venture the opin- 
ion that, of a factory’s total output of gray 
draftsman’s contribution is in the neighborhood of 90 
per cent. This may be disputed by interested persons, 
still it is my humble opinion. 

When shopmen come in on the “after-your-scalp” 
stunt, I sometimes remark, “Look here, live and let 
live, after all we poor devils have red blood in our 
veins just like yourself.” But no, they have been 
brought up to the idea that draftsmen are cumbering 
the earth, and I suppose nothing will shift that idea. 


only 


I would 
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Wheels for Grinding Stellite 

Grits and 
Norton Co. 
value in 


The following article was taken from 
Grinds and as this is published by The 
the information should be of considerable 
shops where stellite is used: 

Considerable interest has been shown lately in the 
grinding of stellite. Much depends upon the personal 
element and grinding conditions. Recent experiments 
conducted in laboratories and in some shops where con- 
siderable of this material is being used, may prove 
helpful to those who have stellite grinding as one of 


fheir problems. The tests were conducted that we 
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might be better prepared to answer the following ques- 
tions: 

1. Do the different grades of stellite require different 
grinding wheels on the same operation? 

2. What grains, grades and abrasives are most satis- 
factory for cylindrical grinding, surface grinding, tool 
and cutter grinding and cut-off grinding? 

3. Is there any advantage in wet grinding? 

4. Are wheels commonly employed for hardened 
carbon and high-speed steels satisfactory for grinding 
stellite? 

5. Will finer grits be better than those usually em- 
ployed for steel tools? 

The conclusions reached by these laboratory reports 
and by reports from salesmen from the various terri- 
tories where stellite is ground successfully are as fol- 
lows: 

1. The No. 38 Alundum is by far the most desirable 
abrasive for the precision operations and most of the 
tool grinding. However, regular Alundum is satisfac- 
tory for the cut-off grinding, and may be used for 
free-hand grinding of heavy tools. 

2. Vitrified wheels should be used in preference to 
silicate or elastic. 

3. Number 3 stellite seems to require slightly finer 
and softer wheels than number 2 stellite. 

1. The advantage of wet grinding, especially on the 
precision grinding operations, is in more rapid and 
accurate sizing of the work and slight retardance of 
glazing; finish is also somewhat improved. On tool 
grinding no pronounced improvement in wet grinding, 
except that it keeps the wheel face cleaner and enables 
the operator to handle the tools easier. 

5. Wheels used for stellite are interchangeable to a 
certain extent with those used for high-speed steel 
grinding. This applies especially on the precision- 
grinding operations. On the free-hand operations, our 
laboratory tests call for No. 38 Alundum, slightly finer 
and softer than would be used on steel tools. 

6. The general tendency is undoubtedly toward finer 
grits while grades follow other conditions which vary 
No. 46 grit is the coarsest 
finish in most 


greatly in different shops. 
size which will produce a satisfactory 
cases. 

7. For cylindrical grinding we suggest 3846-L on No. 
2 stellite and 3846-K or 3860-J on No. 3. 

8. For surfacing with straight wheels, we suggest 
3836 and 3846-H on No. 2 stellite and 3846 and 3860-H 
on No. 3 stellite. For surfacing with cup wheels, 
approximately the same wheels may be used, but out- 
side conditions will undoubtedly call for softer wheels 
on the cup-wheel grinding operations. 

9. For tool grinding we suggest 3860-M or N as 
found satisfactory in our tests. However, outside re- 
ports indicate the same deviation from this; namely, 
36 and 46-0, also 46-K and 60-J regular Alundum. 

10. For cut-off grinding, 60-3 or 46 grades 4 and 5 
Alundum elastic should be used. 

These suggestions and recommendations may only 
serve as a starting point in many instances. Outside 
conditions and practice are so varied that it is impos- 
sible to develop standards readily. Undoubtedly, as 
stellite comes into more general use, more experience 
in grinding will be obtained and then more definite 
statements and conclusions can be drawn. 
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Shitty Cighth Annual “Teeting 


This is the first annual meeting of 
the American Society of Mechani- 
cal Engineers since this country en- 
tered the war, and, as is very na- 
tural and proper, its papers were 
confined largely, either directly or 
indirectly, to war problems. The 
first step toward a standardization 


° ° 
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Recent Developments in Balancing 
Apparatus* 
By N. W. AKIMOFF 


Improvements have been made by the author upon the 
balancing machine described by him in a paper pre- 
sented before the Society in 1916. Also a complete re- 
vision of the usual method for securing static balance 
in a body used as a step in the process of determining 
its dynamic balance. Two formulas are given to esti- 
mate numerically the lack of precision in ordinary 
methods for obtaining such static balance. 

The author now uses a clamp attached to the body to 
be balanced, whereby a known centrifugal force is intro- 
duced when the body is rotated, for the purpose of neu- 
tralizing the static or dynamic unbalance of the body. 
By suitably constraining the motion of the rotating 
body, either the static or dynamic unbalance, or the 
combination of both, may be accurately measured 
through the adjustment of the clamp. 

Since my paper on the subject of “Dynamic Balance” 
(New Orleans Meeting, 1916; Trans. Am. Soc. M.E., 
vol. 38, p. 367) was presented, certain improvements 
have been made by me in the machine therein described ; 
also a machine based on new methods has been made. 

The principle of the original machine is indicated in 
Fig. 1, which shows a lathe bed which takes the form 
of a beam hinged at one end and supported by a spring 
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FIG. 1. SQUIRREL-CAGE TYPE OF DYNAMIC 


BALANCING MACHINE 


at the other. The body to be tested must first be brought 
into static balance, after which it is rotated in bearings 
supported by the beam. If the body is dynamically un- 
balanced its rotation will cause the beam to vibrate in 
a vertical plane with a period of oscillation equal to the 
period of rotation of the body. 


f the 


*Extract from a paper presented at the annual meeting o 
American Society of Mechanical Engineers, December, 191 





plan was the meeting of the Gage 
and the public hearing 
latter 
largely attended by representatives 


Committee 
on gages, the being very 
of both army and navy as well as 
by the 


Methods of the Canadian Imperial 


manufacturers of gages. 


Munitions Board were discussed. 


Suspended from the beam is a second body in the 
form of a so-called squirrel cage consisting of two circu- 
lar disks carrying an even number of rods so arranged 
as to slide in holes in the disks. The cage rotates in 
unison with the body to be tested, and a state of unbal- 
ance in this body introduces a centrifugal couple which 
is neutralized by displacing the rods in the cage until 
The 
distances that the rods are displaced serve as a measure- 
ment of the amount of unbalance to be provided for and 
counterbalanced in the piece under test. 

The this machine, 
above, were as follows: 

(1) The substitution for the cage of a two-point ele- 
A and B, each with a pin 


an equal compensating couple has been introduced. 


improvements upon referred to 


ment consisting of two disks, 
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FIG. 2 TWO-POINT BAL 





A\NCING ELEMENT 


projecting from its face, as shown in Fig. 2. The disk 
A is fixed to its shaft and the disk B is arranged to 
slide on the shaft through the use of a feather key f. 
It is clear that when the two disks are in contact they 
will balance each other; but when separated they will 
introduce a certain centrifugal couple according to the 
weight of the pins and the distance between the disks 
which latter can be varied while the apparatus is in 
motion. 

(2) A planetary arrangement by which the relative 
angular position of the body and the disks (or cage) can 
be varied while the machine is in operation. 

(3) The application of a principle whereby the disks 
(or cage) may be arranged to answer the problem of 
static balance as well as dynamic balance. 


NEW METHODS 


The new methods which have been developed and 
plied in a new type machine for combination static and 
dynamic balancing will now be described. 


ap- 


STATIC BALANCE 


As a result of a great deal of study of the problem of 
static balance I have been forced to admit that too much 
has been taken for granted in relation to this subject. 
Statice balance is not a trifling problem to be solved easily 
by placing a rotating body on parallel ways or rollers, 
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as has commonly been supposed. While it is true tha 
static balance can be found without much trouble in th 
case of bodies of light weight or where the operating 
speeds are comparatively slow, there are other cases 
which are much more difficult. For example, consider 
a gyroscope wheel whose weight is about 50 lb. run- 
ning at, perhaps 10,000 r.p.m.; or a turbo-rotor whose 
weight is 10,000 lb. and whose speed is 3600 r.p.m. 
Neither of these extreme cases can possibly be handled 
with any degree of success by placing the bodies on 
ways; and yet, unless static balance is perfect, no dy- 
namic balancing machine can be expected to give reli- 
able results. 


STATIC BALANCE BY MEANS OF PARALLEL WAYS 


It may be well to point out that in balancing by the 
aid of parallel ways there is a limit to the load which 
can be safely borne by the journals in contact with the 
ways. A safe load for each journal appears to be 750 
lb. per inch of width per inch diameter of journal.’ 
For instance, if the ways are 14 in. wide and the journal 
diameter is 10 in., then each side will carry almost 12,000 
lb. without any danger of forming permanent flat spots. 

It would be of interest if one could estimate the slug- 
gishness of action of a body on the ways under different 
conditions. The older theories of rolling friction, as 
proposed by Coulomb, Morin and Dupuit, do not seem to 
lead to very reliable results. Résal’s formula (Résal 
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UNBALANCE OF BODIES BALANCED ON TESTING WAYS 


Traité de Mécanique Générale, T. 11, p. 6) is probably 
much more reliable and is here reproduced in simplified 
form (steel on steel) : 
Ld 79 D) 
where f is the length of the flat contact of shaft with 
the way, and D is the diameter of shaft, both in inches. 
It appears that the weight does not enter into the formu 
la, and in general its results should not be considered as 
extending to extremes, but only as characterizing the 
average run of things as they are met with in practice. 
The diagram in Fig. 3 has been roughly plotted to 
illustrate the probable sluggishness or residual unbal 


f = 0.056 1 


According to the writer’s remembrance, this figure was first 
given him by the engineers of the Standard Roller Bearing Co 
many vears ago, and has since been revised by him in connection 
with other practical data which he Va ible gather from 


lifferent sources 
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ance which may remain in a body that has been brought 
into apparent balance by testing on ways. The chart 
is based on Résal’s formula, and, as it is intended sim- 
ply to illustrate the meaning of the formula, values have 
been exaggerated by plotting shafts of small diameter 
against weights altogether inconsistent therewith. The 
chart is easily read: For instance, if a rotor weighs 4000 
lb. and the diameter of its shaft is 6 in., then the resi- 
dual unbalance may be as great as 480 ounce-inches, or, 
say, 24 lb. on a 12-in. radius. It is useless to put a body 
statically unbalanced to such an extent (or even to 50 
per cent. of this) on any dynamic balancing machine. 
Satisfactory results cannot possibly be derived from such 
tests. An actual case of residual unbalance, typical of 
many others, is of a shaft having a diameter of 24 in.. 
a weight of 88 lb. and a residual unbalance of 0.915 
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ounce-inches. The width of the balancing ways was 
in. (cast iron chilled and ground). 

Considering the phenomenon of rolling friction from 
the standpoint of higher theories of elasticity (Hertz), 
the following tentative formula was derived for residual 
unbalance: 

M 0.0004648P Vv PD 

where M is the residual moment in ounce-inches, P the 
weight per unit of contact length (that is, per inch of 
combined width of ways), and D the diameter of shaft 
in inches (steel on steel). The constant may be con- 
sidered to be rather tentative, but with the advent of a 
machine capable of establishing perfect static balance 
it will not take long to find more reliable values for it. 

According to this formula, if an armature weighed 
12,000 lb. and had a shaft diameter of 8 in., the slug- 
gishness or residual balance when placed on ways 1 in. 
wide, would be: 

614 oz.-in. 

or over 3 lb. on a 12-in. radius. At 3600 r.p.m. the 
centrifugal force due to such residual unbalance would 
be more than 14,000 lb. 

As previously stated, my earlier machine for dynamic 
balancing was based on the introduction of centrifugal 
ccuples, created by the operator to offset the effect of 


M 0,.0004648 6000 1 6000 8 
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the disturbing centrifugal couple, constituting unbal- 
ance in the rotating body. Likewise, a machine for 
static balancing can be based on the same principle, but 
long study of the subject has led me to the conclusion 
that the whole problem of balance, static and dynamic 
can be reduced to the principle of a single centrifugal 
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force acting on a properly constrained body. Such 
centrifugal force can be created by the operator, within 
a rotating body, by such means as, for instance, the 
clamps of which two designs are here shown, Figs. 4 
and 5. As will be explained, such clamps may be used to 
offset the effect of static or dynamic unbalance in a ro- 
tating body, as the case may be, and te record the ex- 
tent of such unbalance. They are carefully made and so 
calibrated that the centrifugal force may be given as a 
function of some linear dimension, read directly or 
measured by an accurate scale. The first clamp is 
easier to make and check for accuracy, while the second 
design is much handier for quick adjustment on the 
shaft of a rotating body. 


MEANS FOR SECURING STATIC BALANCE 


In order to register the effect of static unbalance of a 
body, or the correction introduced by means of such a 
clamp as described, the body must be placed in such a 









































condition that its oscillations are emphasized or mag- 
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FIG. 6. BODY SUPPORTED IN SWINGING FRAME FOR 


SECURING STATIC BALANCE 

nified to an extent that will be visible to the eye; other 
wise its unbalance, even if considerable, will not be 
noticeable and will only result in increased pressure on 
the bearings. Thus, in a badiy unbalanced automobile 
engine it is most often possible to pick out a range of 
speeds where the engine will appear to work smoothly; 
and many an electric motor with badly unbalanced roto: 
will apparently run well, simply because its speed may be 
far away from that which 
would insure synchronism 
of the rotation with the 


A 





oscillation of bearing sup- wH=_— - 
ports. 

Now, suppose we have 
a frame, suspended as 
shown in Fig. 6 and capa- B 
ble of a certain period of FIG. 7) UNBALANCED, Chl) 
swinging oscillation. If 7 oe eo 
the body, statically unbal- 
anced, is operated at a speed corresponding to the pe- 
riod of oscillation, the oscillations of the frame will 
become violent and can readily be registered by any suit- 
able dial-gage indicator. Here the body is imposing its 
own period on the frame, which thus performs what are 
known as forced vibrations of the same period. Our 
task is then to adjust the speed of the body so that the 
period of such forced oscillation will be equal to that of 
the natural oscillation of the frame and body (at rest). 

In Lord Rayleigh’s remarkable book (Theory of 
Sound) a most lucid explanation is given of this phe- 
nomenon of “step” or synchronism. Lord Kelvin’s well- 
known device called a “vibrometer” is likewise based 
on this very principle. Of course, it is easy enough to 
see that a clamp K can always be so adjusted, both 
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angularly and as regards its off-center position, as to 
nullify the oscillations of the frame, thereby solving the 
No matter how heavy the 
body, it is always possible to place it in most minute 
balance by this method, where ordinary parallels would 
be altogether inoperative. 


problem of static balance. 


DYNAMIC BALANCE 


As regards dynamic balance due, in a statically bal- 
anced body, only to the presence of a centrifugal couple, 
the following remarks can be made: In the first place 
the ‘“‘theory” that this centrifugal couple is due to the 
fact that the centers of gravity of both halves of the 
body, cut through its center of gravity, do not lie on the 
axis of rotation, is radically wrong. Take, for instance, 
a skeleton body shown in Fig. 7. Its center of gravity 
is exactly on the axis of rotation, as also are the in- 
dividual centers of gravity of each half, to the right 
and to the left from AB. Yet such a body would be 
manifestly out of balance (dynamically). Inversely, a 
body could readily be imagined to be both in static and 
dynamic balance, although each of its halves were stati- 
The only correct way to character 
ize dynamic balance is to say that the products of 
inertia, containing the axis of rotation, vanish (Slo- 
cum, Theory and Practice of Mechanics, p. 297); or, to 
put it practically, that there is no centrifugal couple 
in any axial plane. 

In the next place, if we constrain (pivot) one end of 
a rotating body (statically balanced but dynamically out 
of balance) while the other end is arranged to float in a 


cally out of balance. 
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bearing supported by springs so that it may move, say, 
in a horizontal plane, Fig. 8, then the oscillations of the 
body will be angular, as from A to B. Under these con- 
ditions the observer will be unable to tell whether the 
vibrations are due to a force (centrifugal) acting some- 
where on the body, or to a centrifugal couple—unless 
he knows beforehand that the body is in perfect static 
balance, under which condition the vibratory effect can 


be due only to dy- = 
namic unbalance. ¢ Hi 
This being the case, 2» pe —— ,t) 
in view of the reac- _ |? 
tion of the _ con- | cy i 
strained end, it is 
perfectly possible to 
balance the effect of 
a centrifugal couple by means of a centrifugal force. 
Thus, in Fig. 9 if it is assumed that the dynamic unbal- 
ance is due to the couble a-b, it will always be possible 
to select such a centrifugal force c, that it will quiet the 
vibrating body, and because of its known distance from 
the bearing B, establish the exact value, sign and angu- 
lar position of the disturbing centrifugal couple a-b. 
It is thus clearly seen that it is possible to utilize a 
centrifugal force to good advantage in finding both 
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static and dynamic unbalance of bodies; and combining 
the principles illustrated in Figs. 6 and 8, we have a 
combination static and dynamic balancing machine, of 
which the scheme is as follows: 


DESCRIPTION OF COMBINATION BALANCING MACHINE 


A frame F, Fig. 10, supports the bearings B and C, 
which carry the body. The frame has a swinging period 
of its own. The bearing C may either be locked, so that 
it acts exactly like the rigid bearing B, or else it may be 
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FIG. 10 BODY WITH ONE FLOATING BEARING, SUPPORTED 
IN RIGID FRAME FOR SECURING DYNAMIC BALANCE 


allowed to float in a vertical plane, bringing into play 
certain resistances (springs) opposing its deflection 
from the neutral (vertical) position. The correcting 
centrifugal force is indicated by K. Such a system is 
known in dynamics as a system with two degrees of 
freedom, generally capable of two kinds of motion: 
Swinging of the frame, the bearing C being maintained 
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FIG. 11 


rigid; and swinging of the bearing C, the frame F being 
maintained rigid by such means as brackets S; while 
the most general motion: consists of a combination of 
these two motions. The operation of such a combina- 
tion machine is very clear. In order to secure static 
balance we lock the bearing C and unlock the frame sup- 


MACHINIST 


Vol. 47, No. 26 


ports S. Then, by properly adjusting the magnitude 
and direction of A we can reduce to zero the bodily os- 
cillations of the frame F, thus establishing the exact 
value and sign of static unbalance in ounce-inch units. 
As soon as this has been corrected, we lock the frame F 
and unlock the bearings C, when the same centrifugal 
force K created by a suitable adjustment of the clamp 
as explained above, can be made to correct the body for 
dynamic unbalance, as illustrated in Fig. 9. The ad- 
vantage of basing the results on centrifugal force in- 
stead of on a centrifugal couple, is manifest, the former 
being a fundamental, and the latter a derived unit, so 
that the former is capable of much greater accuracy in 
adjustment and of more direct application, than the 
latter. 

Fig. 11 illustrates a balancing machine built in accord- 
ance with the scheme of Fig. 10. The yielding support, 
clearly shown on the right, has means for easy adjust- 
ment of its period, as likewise has the frame itself. The 
motor is of 4 hp. capacity and operates the body, through 
a countershaft, by a rubber belt. The balancing clamp is 
seen on the extreme right of the crankshaft. The os- 
cillations are read by means of ordinary Starrett dial 
gages, graduated in thousandths of an inch. The pre- 
cision which can be secured on such a machine is almost 
uncanny; it enables one to see the sluggishness of the 
method of balancing on ways, and therefore the absolute 
lack of precision of dynamic balance that might be based 
on such results. A well-designed clamp is very easily 
handled and its correct position can be established in a 
few minutes. Its indications are capable of tabular in- 
terpretation, so that the operator has merely to carry out 
the simple instructions, worked out beforehand. Of 
course, it is clear that such a machine can be built for 
any size of body, or for any speed that may be desired. 


The Engineer, the Cripple and the 
New Education* 


BY FRANK B. GILBRETH AND L. M. GILBRETH 


This paper is a progress report and states definitely 
the work that the engineer should do to help the cripple 
to be independent of all charity. It states how the crip- 
ple can be enabled to compete successfully with normal 
workers in the trades at the present time. It calls at- 
tention to the fact that the cripple after receiving in- 
tensive education by means of micromotion study is 
able to earn more than normal workers who have not 
received such education. 

The war has made an upheaval in many methods, par- 
ticularly those of After the the 
intensive methods now used in our emergency will be 
These methods are not transitory. 


education. war 
used permanently. 
They will remain because they are more efficient. 

The intensive education in motion study of the one 
best way to do work now being done for the cripple is 
the model for all intensive training of the nation’s 
workers after peace comes—that they may be more 
efficient, more productive and less fatigued. The mili- 
tary cripple will thus have served his country doubly. 

The purpose of this paper is to report progress in 
the solution of the problem of training the crippled 
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December, 1917. 


Mechanical Engineers, 
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soldier. 
to formulate certain conclusions that have a 
upon the activities of this society and upon the part that 
the engineer should take in the crippled soldier work 

These conclusions are as follows: 
soldier problem is practically identical with the probler 
its solution lies in a ney 


bearing 


(a) The crippled 


of the cripple in general; (b) 


type of education; (c) this education is destined to be 


the education of the future; (d) it is based on |1| find 
ing the one best way to do work, [2 


ment to work, that is, 


adequate assign- 


intensive vocational guidance 























AND: SPRING CHAIRS FOR RELIEVING ORK! 
FROM VIBRATION 


(e) the engineer is best fitted to determine the one best 
way, to formulate it into a method, and to supply neces 
sary devices and mechanical appliances. 

All cripples, no matter what the cause of the crippling, 
require a training that will be mentally satisfying and 
This training must be 
will enable them to become productive members of the 
This 
implies either competing with non-crippled workers in 


physically beneficial. 


sucn as 
community, and to remain on the world’s payroll. 


occupations open to all, or setting aside certain wor! 
for crippled workers exclusively, or both. It impli 

discovering and making available such opportunities fo 
crippled workers, discovering which cripple is best fit 
ted to utilize the oportunity, and training him to mak 
the best possible use of it. It also implies not onl; 
opportunities for individual development, but such social 
opportunities as will enable the cripple to fit back into 
the ordinary social life with the greatest ease and th 
ls 


amount of durable satisfaction. 


argest 
Those crippled in war furnish a small percentage of 
the total crippled as compared with those crippled fron 
other causes, such as disease and accidents, especially in 
the industries. This is true even in Canada, which has 
furnished such a remarkable quota of fighting men 
comparison with the total number of her populatio: 

The solution of the crippled-soldier problem as out 
ined above consists of a type of education that is new 
in that it eliminates the greatest amount of waste pos 
sible in the educational process. 

This new education is bound to be used in the future 
not only in the reéducation of cripples in what is to b 
Just 
as the Montessori method of teaching children, which 


their new life work, but in education in general. 








At the present stage of this work, we are able 
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originated in an effort to discover the best d 
training subnormals, proved so successful in that field 
and demonstrated such underlying principles of gene) 
applicability that it now occupies n important place 
the training of normal and ernor? r » th 


new method of education is spreading, thr 


eral interest in reéducating military cripples, to the 
education of all cripples, into tne ‘ lal-training 
schools, corporation schools and the gene education 
fields. 

The extent of the cripple problem is, then, p 
unlimited When we com » conside} ; 
clo ey we ee that every one ot u ne ce rre 
cripple, either through being a 
through having some power or facu hich | 
been developed or used to its fullest extent r} 
gree of crippling extends from the worker who, thi 
some ccident, h 1OSt I ¢ nt, | f l 
ise of his legs, am nd | except é é 
one finger, to ! whi epende 
readil na t tne Ww tT ? ©) ! 
llustration, as we have late received fu ! 
bag made b uci C! ppl ea I ivi 
accident. 

From an efficien OliCE ! 
on the ies oOo] his feet ¢ Y \ I re l 
tor more Ot a crippie au ! \ 1? 

| if ! n wnllie perat LV pe I { 
then, think of ever mer! e} ne ! l 
been cripple $ bell C! Ol pote 
pie ( nvers¢ Wwe I ! 

no eng cri} qu) the perio t 
tnat work, the performance ¢ CI 
the mutilation. 

As to the nature of the pr } ( 

a problem of education een With 
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em of reéducation, since 

crippled, have received the w type t 
and must be reéducated even in the ! amenta \ 
an example of the inefficie! on, ¢ 
sider the practice ft having ! vr) guages taught 
stead of by supplementi : 
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by talking-machine records of the experts in pronuncia 
tion! As education becomes more scientific the problem: 
the 


of reéducation will become simplified, and proces 
will become shortened 
appointed committees to in 


that 
are working on thei. 


nave 


The psychologists 


vestigate all branches of the subject come within 


their field. The psychotherapists 
Mr 


lem, and 


House at Clifton Springs, past presi 


aspect of the prob George Edward Barto. 
of the Consolation 
dent of the National Society for the 


pational Therapy, ha 


Promotion of Occu 
spent years in theoretical and 
practical work concerning the convalescence period, and 
xperience and energies toward help 
Educators are not 
necessary teacners 


Prof. 


nis e 


contributing 


considering only th 


ing this cause. 
the 
the cripples themselves, notably 
of Ohio State Uni 
Nova 
for years in 
members of thi 
A Government bureau for ¢e 
all this 
the activity in 
of various Government departments along various | 
This should that 


clude among its exhibits n artificial 


the training 

Frank E. Sanbor 
Wm. S. Ayars o 
American 
both of 


training ol but 


versity, and 


Scotia Technical College, an engaged 


teaching in whom ar 
Sox 1eT' 
llecting and conserving 


data will come naturally as a development of 


other fields and of the present activity) 
nes 
bureau contain museum would in 
limbs and 


state 


and municipal museums along similar lines would bring 


_— . 
odeis ot 


appliances for cripples. This, supplemented by 


first-hand knowledge to the cripple, who too often buys 
the first artificial limb that he sees, and usually average 
three or four purchases before he gets the one best 


suited to him. 
Such a national museum should also contain 
] 


ievices, 


fatigue 


eliminating « which would enable all workers t 


become more productive with less accompanying fatigue. 

If the present chairs and work benches now to be 
found in all parts of this country as well as abroad 
were collected and put beside such efficient devices as 
the Barney chair and foot rest, and the Marshall travel 
ing chair, they would look a ut of place and cruel as 


+ 


do the devices of torture of the 
serving this, 
noted that 


chairs and foot rests to the industrial worker’s 


nedieval period O} 


and with the in mind, it will be 


ing tne ada 


the principles underl) 
measure 
ments and to the needs of the cripple are identical If 


this had been sooner realized more generally more peopk 


would have taken up fatigue study and the devising of 


chairs, foot rests and benches to meet the national after 


the-war need for more efficient working conditions for 


cripple and non-cripple alike 


In Figs. 1, 2, 3 and 4 are reproduced some of the 


types of chairs proposed by Mr. Gilbreth for eliminatio 
of fatigue; 1 and ire for reducing vibration eithe1 
from the flocr or building itself or that caused by the 
efforts of the worker; 3 and 4 are special chairs de 


vised for use in individual cases Editor 


Intermitteat Worm Gear 


By F. C. MASON 
An interesting worm gear used in connection with an 
automatic wire-working machine seems to offer great 


possibilities and adaptability in connection with auto 


matic-machine design 


Figs. 1 


and 2 represent 





Vol. 47, No. 26 


rear, each section of which is intermittent and in which 


the length of dwell can be regulated to perform the 


required function. Fig. 1 represents the complete mech- 


al n in section, Fig. 2 is 
vorm; B, C and D three 


a full worm gear; spaces L, M 


an elevation. A shows the 
that constitute 
and N teeth : 


of the gear cut away to produce the dwell; H, / and J 


are sections 


show 





show a crankshaft and eccentric cams to produce the 
These, of 


nents. At K 
the 


necessary mechanical movements. course, 


ma be designed to meet require are 


ngs of the machine Section C of worm is 











shaft. 
on either side, marked E, movable in T-slots G. 


This section has adjustable stops 
They 
the walls of B 


These stops may also 


. : 
keved to the 


are adjusted through openings in side 
and D, which have the stops F. 
be made 


Each 


and a 


adjustable. 

revolution 
upon the 
The ma- 


rence. 


section of the makes a full 
dwell, the length of 


the stops E 


worm 
time depending 
and F’ to each other. 


, 
relation ol 


1 + 
question 


chine in was weave wire 
Concealed Spring tor Use on a 
Ratchet Pawl 


By JOSEPH J. FOURNIER 


by George 


While reading the 
Wood, I thought it 
drill hole in the 

hole in the 
ends of the spring 


article on page 1 


, | idea if he 
vyooa 1dae@a lil ne 


had 
washer, Fig. 1, 


would pve a would 


been counter- 
for 
This would provide 


] + . 
pawl, after it 


one 


bored, and one receiv- 


the bent 


Lil® 





a means of adjusting the washer, which in this case is 
knurled In the the stud 
shoulder tightening the nut, will be 
held in place and may be adjusted to the desired degree. 
Fig. 2, is on the 


concealed. 


against 


the 


placing washer 


and washer 
same principle as 


The illustration, 
The collar 


the first, only the 


spring is not 


is turned a loose fit for the spring. 
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What Are We Fighting Forr 


BY I 
Fo 


I I 


NE cannot come before an intelligent audience like 

this and fail to talk about the war. I have talked 

about the war a good deal in various parts of the 
country, and I have been impressed with the feeling that 
the war could be talked about a good deal more about the 
country, throughout the country, to the people of the coun- 
try, with very great advantage. There are so many who 
are doubtful—tthey are for the Government and they are 
for the war, but they are walking interrogation marks as 
to whether we did not make a mistake here, or did not make 
a mistake there, or whether we are fully and rightfully i 
the war, that I think an evangel ought to be preached or 
the subject to demonstrate that we are rightfully in the war 
that we never have done anything that was not justified, 
and that the cause now presented to us is so righteous that 
if we are the people we claim to be we must win it if 
costs the last man and the last dollar that we hav (Pro 
longed applause.) 

You meet men who are now, after we have decided té 
into the war, and after we are in it, who are now “judicia 
minded”—that is to say, they do not say they are neutra 
but they are judicially minded. While I am in favor of 
being judicially minded, I am not in favor of masquerading 
under a judicial mind a lack of that fine edge of loyal pa 
triotism that we need to carry this country through the wai 
(Applause.) I am opposed to apathy; I am in favor of 
team work, and of knowing why we are in, and what we art 
voing to do, and in favor of being determined to do 
(Applause.) 


ro 


THE JUDICIALLY MINDED PERSON 


You will find this judicially minded person suggest that 
we were unneutral during the three years that we were not 
in the war, because we furnished ammunition and other 
supplies to the Allies. Well, we had a right to do that, un 
der international law. Germany herself had agreed to that 
rule of international law with respect to the power and 
duties of neutrals-—not that neutral governments coul 
furnish such supplies, but that neutral governments could 
permit their citizens to do so, the citizens taking the risk 
of confiscation of those articles as contraband if found upon 
the high seas. And there were those who sympathized 
with Germany after the German commercial marine had 
been driven from the seas, and then they said it was un 
neutral for us to furnish one side. The fortune of war 
was not our fault. The President was right in insisti 
that we should stand by the rule of international law 
in that regard, because if by our acquiescence the rule 
of international law were to be changed, requiring every 
neutral government to suppress its citizens from carrying 
on such a trade, it would only make overwhelming the ad 
vantages of a military nation that devoted itself, as Ger- 
many did for fifty years, to getting ready for this war, a 
nation which has piled up the ammunition and supplies 
needed to carry her through years of war. We, if subjected 
to a war of aggression, would never be ready. We would 
always be unprepared, and as a consequence, when forced 
into war, we would have to look about to prepare suddenly, 
and then find denied to us the right to get our material and 
supplies from the citizens of neutral nations, under the 
new rule suggested. Therefore, it would have been the 
wildest lunacy for us to consent to a change of international 
law in that regard, and the merits were wholly with the 
President in taking that position. 

jut, notwithstanding the fact that we pursued the path 
of neutrality as laid down by the law, Germany sank an 
English commercial liner having three thousand persons on 
board, and sent to their death 114 American citizens by the 
murderous torpedo which her submarine hurled at this ves 
sel. Then for a year we continued a discussion, arising 
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ator in Congress, worn to obev the Constitution, should 


regard the rights of those poor vict board the “Lu 
tania” to life and the right to 
sion of a murderous 

We will now assume, 
our What was our duty? 
interpreted by the Si 
knowledge of governmen 


ice, military and ei 


protection against the 


nation as a technical right 
The 
ipreme Court, indeed 


ch us thi 


citizens. Constitution as 
our general 


t, would tea it while we owe 
the Govern- 


Go\ 


~+ 


aery Government, 


ment owes uS aS a primary ynsideration, protection 


ernment is nothir but a partnership in which we are all 


| + ; P 
and we all agree to contribute to the objects of a 


members, 
partnet ship 

j } hts Therefore, 
these citizens were actually deprived of their rights, 
that it 


was the business of the Government 
to call for reparation in respect to those 


partnership by service; is to help 


us in enabling us to enjoy our rig whet 
why, 
it is very plain 
whose rights had 
and security and an announcement of the 
would prevent 
of our citizens. Otherwise, if 


been taken 
which 
rights 


away, 
subsequent interference 


not, then we 


policy 


similar 


ought to go out of the government business, because that is 
the object of government 
Now, Germany announced that she not only justified what 


to murder our 
entitled to 
the high seas 


ied to continue 
Qur citizens 


had done, but 


citizens on the high seas 


she inter 
are 
protection of the Government at home and on 
and abroad Abroad jualification, because 
they voluntarily submit to urisdiction, but on the 
high seas, on an American vessel, and under an American 
flag, on that great road of the nations, they are just as much 
within the jurisdiction and wi the of the 
Government at home as if they stood on the shores of New 
York, or Massachusetts, or New Jersey, and an 

their rights on the foreign 


much an 


there is some 


thin protection 
invasion of 
rovernment 18 
had landed 


the homes of 


high seas by a 


ust as invasion as if Germany) 
Uhlan regiment on our shore nd shot 


American 
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citizens and killed then 
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Therefore, if we 


nent, there was nothing else 


were to < ntinue ou 


except to m« 
those rights. If this act had been 


eave open 


ion of 


Venezuela or Costa Rica, if eithe of those countries had 
sunk an American ship with lo of one hundred lives, 
the President would have prompt! ent a meé ige demand 
ing reparation and security a nst further invasion, and 
might have sent a warship down to convey the é ere 
ist by way of suggestion, and every man, womar 

hild, Senator La Follette, and every pac t, would 


id, “Well done.” Well, now, what is the difference be 
that case 


tween and the one we are considering? 


not any in principle, but there this real differs 
hat Germany is the greatest military power in the wo 

d Venezuela is not, and therefore w ire very urgent! 
and strongly in favor of the protection of the rights of 
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American 

ded the 
power 


citizens when invaded by a foreign country, 


enougn, Dut when it sa great 


country is little 
then the rights ars 
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tne greatest milliti 
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“tec hni al 


Oh, my friends, there was not anything for us to do ex 


cept to declare war, and a pacifist or anyone else who 


stand The President has set a precedent by callin: 
stupid, and, after such an 
agree 

Now that brought us 
the war we found what 
before—some did know 
brought us in 
which the Allies were 
the beginning ranged \ 
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people rule n these countries, and where that is the case 
he e de ici Where that is the case the question 
if kings is only a question of taste. As a matter of fact, 
the King of Italy and the King of Great Britain have not 


in determining 
respective countries 


ore to do acute questions of the poli- 
than an ex-President of 
Applause.) 

the President has said that we are fighting this war 
safe for democracy. That is a truly 
it has been misconstrued. It does not 
force democracy on other countries, 
have a patent for our form of govern 
down the throats of other 
It only means that 
the power of a with military and foreign policy 
such as that of the Imperial German Empire, is dangerous 
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powerful countries that and to 
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We Must UNDERSTAND GERMAN CHARACTER 


We 


standing 


stake without under 
We cannot 


annot understand the issues at 
the character of the German people. 
d their character without following their training 
t fifty or sixty We all have known Ger- 
We have liked them. When in Germany we have 
them. They are a kindly people; at least 
years I visited Germany. They 
their homes, they love their 
music and the; poetry, of which 
the greatest exponents in the world. 

ithority with a kind of pleasure. They 
intellectual people, they are an earnest people, a littl 
lacking in a sense of humor, but a great people, people capa 
reat effort. 
truth is, while I have 


Eng lish pe yple 


years 


seeing 





some ago when 


a ki people, who love 


they nave 


" : 
they iove love 
some of 


They conform to a 


a profound admiration for the 
and the history of England, because having 

lawyer I she laid the founda- 
ions of true constitutional liberty, nevertheless I am bound 
to say that when I went to E 


been educated as a believed 


urope and traveled in Europe, 





I would a great deal rather be closed up in a railway car- 
riage with German than with an Englishman; because the 
Englis! ul I mean the regular Englishman—was con 
intly engaged in an affirmative effort to convince me that 
he did not know I was in t irriage, whereas the Germar 
‘ W courteou ! f) nd anxious to engag* 
) itic 
\ GLAN( AT G IAN HISTORY 

( . for t e were dl ied into twenty- 
ferent state Austria the eatest of tl Prussia 

the ‘ . al cwe tv-six othe and everyone who longed 
for pro ent in the world, and an provement 
yng the Germans, wished for unity among them Chere 
vere liberty-lovir Germans nd in ’48 they rebelled 


nst the Divine Right of Kings, and they had revolutions 


were not successful. They did get a constitutional 
onarchy for a little while in Prussia, and offered the 


crown to Frederick William, the great-uncle of the present 
iid he would not take it, because he 
from God, and did not purpose to take it back again out of 


the mud, showing that the Divine Right of Kings came 


rot it 


hon 


estly down that line to its present exponent 

\ rere umber of these liberty-loving Germans were 
lriven out of Germany and came to this country, and made 
one of the most valuable elements of our citizenship here 


(applause), and when the Civil 
as they did and } into the war, en 
1 in great numbers, and on every battlefield in that war 
blood of shed 

heir descendants who have come here since 
e continued valuable part of our citizenship, 
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forth in this war. And now the war between 
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America and Germany has come on, and their allegiance 
requires them to be loyal, and they are put in a sad position, 
and one in respect to which we should be considerate of 
them. But they are loyal, they have enlisted, they have 
gone into the draft, and contributed to the great patriotic 
funds; and while they are not vociferous—we could hardly 
expect them to be so—that they are going to be loyal I 
have not the slightest doubt (applause), and one of the 
things we ought to be most thankful for is that very thing. 
The reason why Germany treated us as she did was because 
she counted on dissension among our people, growing out 
of the disloyalty of that very element, and she has been 
disappointed in that regard as she has been disappointed 
in so many of those instances where she has attempted to 
read the motives of other people 
PRINCE VON BISMARCK’S POLICIES 

Instead of founding a constitutional monarchy, with rep 
resentative institutions, and bringing about unity, as those 
leaders of German thought, Carl Schurz and others hoped 
for, there came into the history of Germany a very different 
individual, Prince von Bismarck, who was the Premier of 
Prussia ia 1862. His theory was that he would 
and unite the German nation by blood and iron, and he de- 
veloped the army, always a well-controlled body in Prussia, 
and he made the nation into an army, and an army into the 
nation, and then he planned the wars upon which he founded 
the unity of Germany. He became involved in a quarrel 
with Denmark, and induced Austria to with him, 
and took away Schleswig-Holstein from Denmark; and then 
when he got it, he found it was so easy that he annexed it 
forcibly to Prussia; and when Austria asked, in a diplomatic 
way, just what there had been in that war for her, he said 
there was not anything. And then he got into war with 
Austria, as he had intended, and in six weeks he wiped her 
off the map of Germany. Then in that war he 
forcibly Hanover and Frankfort, and made an offensive and 
defensive alliance with Wiirttemberg, and Baden, and sev 
eral other German countries; and then he sat down to wait 
until that fakir, Napoleon III, in his _ pirouetting, 
would bring about an appearance of a war of aggression 
against Germany, which was exactly what Bismarck was 
waiting for, and he only had to wait four years for that; 
and if you will his memoirs you will see how he 
brought that about. You will interested in reading, I 
am sure, that interview between himself and von Roon and 
von Moltke. They received a telegram from the Empero1 
outlining an interview him and Beneditti, Napo- 
leon’s ambassador, and they were thrown into gloom, be 
cause the interview which pacific to 
them that they thought its publication would prevent war; 
and Bismarck sat down and, without changing the body of 
the message, changed a few words in it and published it; 
and then von Moltke said, “Now we will have war.” He 
said, “That telegram, when it came, sounded like a parley. 
As you have changed it, it sounds like the rattle of a drum.” 
This was stated by Bismarck himself. So, true to his plan, 
Napoleon declared war, and then, in a short time, Bismarck 
defeated France and took Alsace-Lorraine and an indemnity 
of a billion dollars, which the Germans put into the army, 
and Bismarck crowned a Prussian King Emperor of Ger 
many at Versailles, and he went back to Berlin and sa 
down as the head of the empire to digest the pieces of terri- 
tory he had bitten off in the last three wars 
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THE KULTUR 

He was not in favor of world domain. 
Germany to a great power in Europe, and he succeeded 
made fun of the ideal of world dominion, but there 
held out to the German people the idea that all the rest of 
the world would try to get back from them this territory 
which had been taken, and therefore they must defend them- 
selves, and so they went on and provided greater and 
greater armies. 

They also adopted in their wonderful way, as you gentle- 
men of science know, the principles of science to the manu- 
facture of everything, and to every field of industry and 
business. They introduced a system which they called Kul 
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tur, and which brought about a prosperity in competition 
with the world that attracted the admiration of the world 
Their population increased and pressed upon their borders, 


and with their marvelous successes in the three wars, with 


their wonderful administration and the demonstration of 
their efficiency in their prosperity, and with their 
increase of population, they acquired megalomania, and 
they learned to think that they were  supermen 
They believed they had invented Kultur, and it was 


their duty to spread it over the world and enlarge their 
borders and conquer the world for the purpose of spreading 
that Kultur. 

And they soon, by reason of their elevation as 
associated themselves with God. They regarded themselves 
They are a 


a people, 


as the agents of God. people of an inexorable 


logic. If they begin with a false premise, as they often do, 
their confidence in logic is such that they wipe out any 
fact that is inconsistent with the conclusion reached by 
that logic. You remember the story of the old German 


who was in the California gold diggings and met a man out 
there whom he had seen only recently in New York; and 
anxious to find out how he had there, he asked 
“You came the plains across?” replied, “No.” 


gotten 


The man 


“Then you have come the Isthmus over?” “No.” “Oh, then 
you come the Straits of Magellan through?” “No.” “Oh, I 
see, you were seasick coming the Horn around?” The man 
replied, “No,” and then the German’s eyes opened and he 
looked at the man for a minute and he said: “Well, then, 
you have not arrived!” (Laughter and applause.) 


Having established that Kultur was necessary for the 
world, and that they had invented it, they believed that the; 
were the people to spread it; and then, with that inexorable 
logic, all of these other conclusions followed. The state, the 
German state, was to spread Kultur. It was to do God’ 
work. Therefore, every must yield to the 
doing of that work. The state was above everything. Th 
state, engaged in this work, could do no wrong. Therefore, 
these considerations of honor and decency, and the perform 
ance of obligation, could play no part. International moral 
ity was eliminated. The only sin of a st: 
virtue was power. And that 
the idea that Germany was over all, was 
the the universities, by 
by the military writers; and the 


consideration 


ite was weakness; 


its doctrine, or its element 
preached in the 
the great 


yrew 


schools, in academies, In 


lecturers, conviction 


with the people, first, that they must protect and defend 
themselves and give everything to the army necessary to 
accomplish that, and, secondly, that they must base their 
state on force and maintain that force in order that they 
should spread Kultur to the world by domination and con 


international morality. 


quest. They eliminated, as I say, 
OBSESSED AS WITH INSANITY 
Now, that is the nation and that is the people that we 
ire engaged in fighting. They are obsessed as with insan- 


otherwise you cannot explain what you see and read and 


ity, 

know. “Why is it,” you ask, “we did not know this before 
we got into the war?” Well, we read excerpts from the lec 
tures and military writings, but we have cranks of our 
own—I need not mention them—but certainly we do not 
want to be held responsible for their writings and then 
statements and their actions, and we assumed that these 


people, thus speaking among the Germans, belonged to that 


necessary and conspicuous, but we hope with us unimport 
ant, element. But it was not so in the case of Germany, 
and you can read now the books that have been prepared 


impartially showing these sermons and lectures, and show 
ing that these lectures spoke for all the people. Consider 
for a moment, that there was a writer who in one of hi 
writings incorporated a prayer like this: “Oh, TI 
presides over all, up above, high in 
Cherubim and Seraphim—and the Zeppelins 
Now, that association, if it did not shock your feelings as 
irreverent, would suggest a humorous but to the 
German mind, with the idea of what the Zeppelin was to do 
in spreading Kultur, it was the agency of God; the asso 
ciation between the cherubim and seraphim, which are sup- 
posed to be God’s agents, with the Zeppelins, was entirely 
They preached sermons on the German God. 


nl 1iou, WhO 
the skies, up above the 





view; 


proper 
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It the people of Germany we are fighting, with the That the kind of enemy we have to fight. That is the 
erist hey ha f lination to the authority of psychological state of the German people, and the only way 
the P 1 the kK ind we must in which we can change it, as I say, is by defeating them 
! the ir nst their will to do this If we defeat them, then they will appreciate the falseness ; 

ht They hav to ny heroic sacrifices in loy of a philosophy which can be justified only by victory, and 
to tl false 1, and yvalty to the leadership then when they are defeated, as we must defeat them, then 

f the K er, % therefor the President ys must they will relegate the Kaiser—it will not need any action 
not bi ynstru What f ng to do is to separ- 1 our part they will relegate the Kaiser and the Prussian 
ite the people of ¢ ny fi e ruler f Germany, but litary regime to the place where they ought to go. (Ap- 





the ( ? é tro rru I DY Di ise.) 
} ‘ } ib so tl he p } ory 
of tl tuation e broucht home to them. (Great and THEIR SIN HAS FounD THEM OUT 
: It is a very satisfactory thing to see that the sin of the 
ap? dep: = Son of & ~ ny with Germans in this regard has found them out. When the war 
rere! adbrsal-sapdaee per en “ tional morality you can begvar ood Christians hesitated about believing in a good 
- : Kliguetie< — > God hen they saw that so many innocent men could be 
Sacto —_ f the awful atrocities that hurled into a vortex of destruction, agony, suffering and 
, pie ayer’ le a - leath like this. Now the thing is cleared away, and what 
~te polnaghh rahe rom Chi we see is that the world has been suffering from a cancer 
, rorbiaden Dy of ilitarism, and Germany has been responsible for it, 
-_ to ombard = a ind he has led the world on to these gvreat armies, and on 
wl ne he her hands is the blood of this awful war—this war with 


fteen or twenty times the number of men engaged in it, 


: i le ; FUSS With Fespec ind th an equally increased amount of suffering and 

Ul ' rart, one OF WhICh agony, compared with any other war—with 40,000,000 men 

’ es from air- — engaged, 7,000,000 men dead, 6,000,000 men in the hospitals, 

US refended { ; tne wern promptly sent and 6,000,000 men in prison camps. That is due to Ger 

une Zeppelir that | 1 fo — pee o! many. The cancer cannot be cut out but by suffering. God 
frying On war, anc ¢ ney turned for the pul vorks by inexorable laws and the penality of sin must be 


t 
e of « ‘ving on the war the sent these Zeppelins 


Er slat — uaugntert , ws = noncombat mt This is a German war of aggression as any schoolboy 

Ur the thousands of vict ; “eo See Pe can now see. The White Paper did not show any com 
bly not more than fit; 1 sailors were hit, an munications between Germany and Austria during that 
One OF TWO arsel cat Do ou , anxious time, and they have never been disclosed, but 

Boge st : 1 @ : + ae ; 2 we know now that Russia was not prepared, and Eng 
— ant ; _— a oe nd not any more prepared than we are today, and 


e also rewarded with J France was very lacking in her preparation, and yet we are 

KULTUR’S ] ~ R . AND ARMENTA to believe that these three countries conspired to attack 

Germany who was ready to the last cannon and the last 
( t. Why, that is enough to make a horse laugh 

l rue that Germany did not advise the killing of the 


‘ ma | his consort. That is not the way Germany 
} nn +) vont nto + iT ‘ these reu stances, ; . . : 
r ey wel I l l l¢ ( l € 1, hecu he n } 


wars. She gets ready She plans a war. 


id « i = aud ° s 
ne \ 1 treat t t \ ) « cons 1e!1 t1o - en _ 4 . - . 
> 4] ' . > » Ww} : 4 one ets ready, and then she waits for the opportunity so 
’ { f their obs¢ or Did t yi No nat they did : eet 
} Dp 1 I | seer to be a war of aggression by otne powers 
t i ect tnell ) e?) A ! 
Chat true in every war she has waged since Prussia 
‘ , ‘ } ‘ th + ic ta eat ; ; . 
} ‘ i { ‘ has been in pows r. 
he ’ nd shoot the as 


we is the Vv I I ; ! ( rer You ask fon proof ? Well 4 WOoOEFUI 


"? GERMANY’S BLUNDERS 
re he } f R 1 lawvet n able 
er, and an hist , and | n the committee with So to go back to this sin of Germany finding her out 
other lawyers ar took the « e and She has been perfect in military preparation; she has been 
1 it and analyzed it ejected all the evidences perfect in military strategy, but where has she made her 
to the s} lic brutalities b ery which you encoun blunders ? She has made her blunders, and her great 
ter in ¢ war, and took o1 lence of cases that blunders, in misreading other peoples, in her diplomacy, 


ly hav ( tted « t by the order of offi ar he has made these blunders because she has eliminated 

cers, and tl t t rt of the 1 tary f) her own soul considerations of morality and motive 
f Ge n terrorizi the rest of the innocent of od, motives of service and allegiance and unselfishness, 

Relvians b | atrocit pect to the families nd therefore she has eliminated those from her judgment 


of tl particul e district when she goes to judge of what other people will do, and 


But the t tne t e | en with respect so she made a mistake about Great Britain, and her con 

» Arme Vv I ! ight over the Indian science in respect to Belgiun She made a mistake as to 

! to | rt ne and they the British possessions I mean those independent domin- 

ca nd 1 1 Lie the had bes well ons—she said, “The tie which binds the dominions to the 

Gi he hands in holy horror and ther country is very light. There is no reason why they 

r) é nd Mol to fight Christians,” ould go in, there is nothing in it for them,” and she was 

the t havi ne Christian Monarch, the lignant and exasperated when she found that her judg- 

lt of | And after the ent in that regard was wrong. That is because she could 

nee ¥V e, the Tun proce 1 to carry out not appreciate the filial relation between those countries 

Oo hat | part t ted to carry out and Great Britain. She could not appreciate the dauchter’s 

ve before ir her f of A n Christians in lovalty to her mother that had protected he Is there any 

her em] She proceeded th ( nv looking on, and thing more noble in this world war than the way in which 
th offi of the Germar t hand, through her Canada and Australia have responded to the call of the : 

ilar I her ! o murder ther untry? Canada has sent 420,000 men, and Aus 


800 ) Armenians becayse the vere Christians. Now tralia 400,000 men, Australia having a population of five 
t ! lence of the false philosophy, the horrid nillions and Canada six or seven millions. In proportion, 
phy, that there is no international orality, and we would have to send an army of seven millions. And 

thir should stand in the way of military success then France Germany said France was decadent, per 
idvance of the state in the spread of Kultur meated with socialism, no patriotism, and deeply affected 
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with frivolity. France was not prepared, but she rallied 
her legions, and is it not inspiring to think of the fight 


that she made, knowing that the German military staff 
was attempting to crush France first, and she stood up, 
and with that thin line of the British regular army, she 
hurled back the German hordes at the Marne 
the world? (Great applause.) 

The biggest mistake she has made has been with respect 
to this country. I remember some of the things the papers 
said—they said we were a tangoing nation. They said we 
were too fat to go into the trenches. They had a contempt 
for us because we had not prepared for war. They assumed 
our citizens of German origin would prevent the war, and 
political considerations would divide the people in that 
regard. They were also obsessed with the idea that they 
could end the war with this murderous weapon, this w 
they could not use except by accompanying its use with the 
murder of neutral people. So they went in 

Now, ten, fifteen or twenty years hence, when our grand 
children go to their fathers, after having read a history of 
this war, they will say. “Papa, why in the name of common 
sense did Germany force the United States into this war?” 
And papa will have a hard time to tell, unless he goes into 
all of the circumstances and treats the subject from a psy- 
chological standpoint, because the boy will say—any child 
would say—“Why they had been fighting this war for three 
years, exhausting as no other war has been before, so that 
they were all not exhausted, but nearly so, and at that time 
they deliberately forced into the war against them that gi- 
gantic young nation that could furnish what is absolutely 
necessary, and what must determine victory in the war, 
more food, more money, more fighting men than any nation 
in the world.” 

Now, that is what they have done, and nothing can ex 
plain it except the obsession that I have referred to—their 


and saved 


‘apon 
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failure to see things in other people, because they have 
eliminated from their own consideration those moral mo- 
tives. Now what are we going to do about it? I have 
said, potentially we are the greatest power in the world 


We are a potential military power, and we have got to make 
that thing which is potential actual, and that is no mean job 
We have before us a war of two, three or four years. We 
si] 


have got to raise an army of five million or seven million 
or possibly more. It is man-power that Is going to win 
this war. Russia has become a pulpy mass, and it 
has got to work out its own salvation. There is one feature 
about that situation, and that is that the Germans will not 
know any more about what is going to happen in Russia 


than we do, but it is going to enable the Germans to bring 


back, doubtless, many of her divisions to the Western 
front; and we must fight the war out on the Western front 
and it may be that the Western front will reach from the 
North Sea to the Adriatic. We have got to furnish to our 
Allies not only food, not only money, but we have got tu 
furnish them the man-power that will give a_ predon 

nance that will win this war. We have got to wear ther 


out, it may be by attrition, as Grant wore Lee out, but ws 
have got to do it, because civilization depends upon it, be 
own independence depends upon it. The war i 
souls yet, will be when our boy 
the casualty lists to see 
whether those dear to us have suffered. One of the great 
satisfactions is that when we are in it, when we meet disas 
ter, as we are going to meet disaster, and we find there have 
been blunders, as there blunders—but from thes« 
blunders and from these disasters the American people ars 
so constituted, with their inherited traits, that those disasters 
and blunders and defeats and humiliations will only make 
us stronger to carry out the struggle that is essential to 
liberty and Christian civilization. (Loud applause.) 


cause oul 


not in our not as it are 


shot down and when we consult 


will be 


Relation of Press Stroke to the Life of a Die 


By WILHELM A. § 


rtton Arms Co.. Ilion. N. ¥ 


Special Engineer Ret 





rIeWwSsS advanced mn a 


the 


and is offered in explanation of 


article discusses 


This 
recent article, 
the cause of the increase in the life of a punch 


and die when the press stroke is shortened. 





N ARTICLE by E. F. Creager, entitled “Relation 

of Press Stroke to the Life of a Die,” appeared 

on page 485, American Machinist. This subject 
engaged my attention a few years ago, and I believed 
that the shortening of the stroke of a press would mate- 
rially increase the life of a punch and die. The results ob- 
tained in the first experiment were such that I changed 
fhe crankshafts of several presses to reduce the stroke 
from 1} to # of an inch. 

I note in the first paragraph of the article, Mr. 
Creager states that in reply to his question, “Does it 
make any difference in the life of a punch and die if 
worked in a press of 3-in. stroke or in one of 1I-in. 
stroke; all other things being equal?” received, almost 
invariably, the answer, “None at all; if the presses are 
run at the same speed.” This answer is correct pro- 
vided the proper interpretation is placed upon the 
phrase, “at the same speed.” If by the same speed is 
meant the r.p.m. of the crankshaft the answer falls 


far short as the r.p.m. of the crankshaft is only one 
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factor in the problem. The speed or velocity of the ram, 
the the the 
portant, and the writer believes the 


instant punch strikes metal, is quite im- 
following will be of 
interest: 

In a punch press let R be the radius of the crank, or 
one-half the stroke, ) the length of the connecting rod, 
§ the angle between the radius R and the line of motion 
of the ram, and X the the 
center of the crank and lower end of connecting rod b, 
see Fig. 1, then, 

bs R cos 1 b R* sin* @ 

Differentiating the above equation with respect to X 
will give an expression or equation for the instantaneous 
velocity in the line of X of the ram for any value of 9; 


> 


variable distance between 


namely, 
dX 
dt 


(R sin? yr Eq. (2) 


dé 
in which ,, is the angular velocity of the crank, depend 


af 


ing upon the r.p.m. of the crankshaft », we may as- 
sume to be constant and measured in radians per sec. 
2m r.p.m 

is equal to - 

is equal t 60 


0.625 in. giving a stroke of 1} in.; 


assume R 
r.p.m. 120. 


Now 


) 8.00 in.: 
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be punched 0.060 in., and 14.834 ft. per min. While the same metal in a press 
entered 0.010 in. in the die at in. stroke will be struck with the punch with a 
elocity of 4 & 3.1416 0.15798 1.98 in. per sec. or 
trok Fig. 2 in this case ganar 
f J.J26 It. per min. 
0.07 0.555 Again with all conditions the same with the press 
0.625 ¥-5°9 having 1!-in. stroke and the metal 0.005 in. thick, allow- 
le readily calculated and ing the punch to enter the die 0.005 in. cos 94 
(). G25 0.01 0.615 ie 
- 0) ARORA 0.2874 0 625 0.625 0.984 and sin 6 0.17816. 
(). 24 () RRR 0.062307 The metal will be struck with the punch at a velocity 
211456 0 08° of 4 3.1416 0.1167 1.466 in. per sec. or 
cians - 7.332 ft. per min. While in a press having :-in. stroke 
7 . . v4 7.9948 0.3125 0.01 
0.062207 - punching the same metal cos 9 0.3195 
— 0.007794 — 
) 5 - os 0.968 and sin 4 0.25090 the velocity of the 
punch at the instant the metal is struck is 4 3.1416 
Pp 0.2952 i7 0.08127 1.021 in. per sec. or 5.106 ft. per min. 
rie ' eT eee SUMMARIZING ALL THE PRECEDING RESULTS 
| 4 : CONSTANT 120 PER MIN 
6 the e except R \ y , j 
lf the strok n the previous Li In. per S 
0 060 § 709 18 48 
0 060 2 49 12 745 
. 0 030 2 966 4 834 
U U>50 l 759 y Lt 
0 005 | 466 7 332 
0 005 1 021 5 106 
a When 4 90 deg. sin 9 1 and cos 4 o the second 
— ; term of the member to the right of the equality sign 
- n equation (2) becomes o and the velocity of the ram 
at that instant is R(— ); namely, the angular velocity 
of the crank times the radius and that of a press of 
' in. stroke is one-half that of a press having 1}-in. 
stroke, r.p.m. the same in each case. 

From the preceding method it will be readily ob- 
served that the difference in the cutting speeds between 
presses of 1/-in. stroke and one 3-in. stroke will become 
less as angle § approaches O consequently in cutting 
very thin metals the velocity, in either case, will be 
nearly the same at the instant the metal is struck by 
the punch but always slightly in favor or less in the 

FIG.| 2 press having the shorter stroke as the velocities are 
= AND tely equal only when 4 O and 180 deg. at which 
f he velocities are also O. 
he writer believes that the differences in the veloci- 
d to 8.3125 in.. ties as shown readily accounts for the increased life 
roper adjustment. then of the punch and die in the shorter stroke press run 
ning the same r.p.m. of the crankshaft as that of a 
176 vhich the value of pre with the longer stroke. 
72 Considerable time and study have been devoted to 
, values in equation Cutting speeds in other lines of work, but the press 
of the ram when problem does not seem to have attracted much attention 
perhaps for the reason that presses are used for such 
Nogn SER Oe die ane varieties of work other than plain stamping. 
1e Suppose in a case wherein the press is constantly used 
of 94h: ae eee for stamping metal 0.030 in thick also that the press 
“1 Sah a sp ; is equipped with a roll feed and has a stroke of 1 
Sd 7 a —_— metal n. the cutting volocity of the punch is 2.966 in. per 
— — he die 0.010 in Now assuming that this speed is such as will give 
aan a reasonable life to the punch and die, the same pro 
0.04 0.585 0 926 duction per life of the punch and die should be obtained 
25 vy. in a shorter period of time by using a press with £ in 
f 0.352 stroke, increasing the r.p.m. of the crankshaft until the 
ram at the stant the metal is cutting velocity of the punch is the same; namely, 2.966 
0.2361 2.96 in. per sec. or in. per sec 
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A Big Jobbing Shop and Foundry in Texas 


Ry FRANK A. 





Some of the important methods of this plant as 
illustrated in the machining of big valves, mining 
machine parts, and other work. Turning, boring, 


and erecting operations are shown along with 


preluction of larye bolts, and the handling of 


locomotive repairs. 





NE of the largest industrial plants in the South- 
west is the El Paso Foundry and Machine Co.'s 
establishment at This concern 
builds mining machinery, 
other heavy apparatus, and handles a varied line of 


El Paso, Texas. 


irrigation equipment and 


repair work for mines, smelters, railroads, and other 


STANLEY 
One striking piece of work seen under way during 
visit to El the 
number of big outlet valves for the Roosevelt Dam ot 
the Salt River, Arizona. 
type, and are most interesting examples of shop 
and the methods 


a recent Paso was construction 


These valves are of the needk 
WOrk, 
because of their size employed it 
their construction. 


In Fig. 1 is shown one of the big machine valves on the 


shop floor ready for the fitting of the needle tip, the 
valve guides, the bronze needle seat, the rings, et 
The body of the needle is a semi-steel casting turned 


to 66 in. diameter, and to 82 in. in length. For near! 
this length the 
the 


curve of approximately 90 in. 


one-half of casting is turned to cylin 


form; formed to 


nose, 1S 


illustrated. 


drical remainder, or 


radius as 




















VIEWS IN THE SHOP ¢ 


AND 6 

Fig large needl alve for the Roosevelt dan Fig 

Fig. 6—Bronze lee ve 
organizations, whose machinery and rolling stock re 
quire occasional overhauling. 

The shops and foundry of the company give employ- 
ment to a force of several hundred workmen, and there 
are always many interesting jobs going through the 
plant which are well worth the attention of the visitor. 

The accompanying illustrations show a few character- 
istic undertakings, and give a fair idea of the nature 
of the work taken care of by this plant. 





The line drawing, Fig. 2, shows the proportions 
the valve clearly, and here the needle is seer 
in the nozzle with the seats, the needle tip and t 
stem in position. It will be noticed that the valve 
represented wide open, the needle being run back to 1 
extreme end of its 27-in. travel 

This drawing also gives the sizes of the needle sea 
the nozzle seat and the needle tip, three of which 
are made of phosphor bronze. Phe nternal diameter 
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of the seats is 542 in., and the tip is 35 in. long. It 
is provided with a large hub to fit a seat bored in the 
end of the cast-iron (steel mix) needle, and its outer 
surface is turned out to form a prolongation of the 
curved end of the needle body to which it is firmly 
attached by means of the threaded end of the stem 
which draws the tip fast against its seat. The stem 
is provided with a shoulder, which abuts against the 
rear hub of the needle casting, and after the tip has 
been drawn tight into its seat a retaining pin is put 
crosswise through the outer end of the stem as indi- 


cated in the drawing. 


TURNING THE NEEDLE 
machining the big needle casting is 


shown in this 


The method of 
illustrated in Fig. 3. A lathe is 
view with the head and foot stocks jacked up on 12-in. 
blocks to give the increased swing required to allow 
the casting to clear the carriage. The needle is mounted 
on a long spindle or arbor 5 in. in diameter, which is 
supported at one end in the lathe chuck, while the outer 
end has an auxiliary support for the tail center in a 
journal bearing blocked up from the lathe shears, and 
thus taking the load directly on the shaft upon which 
the work is carried. 

The cylindrical portion of the needle casting just 
clears the bridge of the lathe carriage, making it im- 
possible to mount the tool slide upon any ordinary rais- 
ing block to bring the tool to suitable height for the 
furning operation; therefore, a method was adopted, 
as shown in Fig. 4, to carry the tool slide in operative 


50-1n. 


position. 
A casting A made to fit the 
carriage to which it was rigidly bolted as shown; the 


was front edge of the 











bottom surfaces being planed out at right angles to bear 
at the top and front of the carriage, and the upper face 
finished at an angle as a guide for the tool slide so 
that when the latter was put in place as at B the edge 
of the turning tool came in suitable position in refer- 
ence to the center of the work, the feed of the slide 
to the cut being approximately on the radial line 
through the center. The longitudinal movement of the 
carriage was operated in the usual manner. 

Referring to the section Fig. 2 it will be seen that 
the phosphor bronze ring, which forms the needle seat, 
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is fitted over a square seat turned in the curved face 
of the needle casting. The method of machining the 
seat is shown, together with the method for securing the 
ring. The needle on the floor, in Fig. 1, is shown with 
the bronze ring secured in place, and finished to size. 
The ring is bored out in the vertical mill, and then 
after its seat has been turned out in the big casting, 


| i, ; 
: 


: aa | 


FIG. 4. HOW THE TOOL SLIDE WAS USED 





forced secured in the seat, and 
the outer surface of the ring then turned in the lathe 
to the required form. 


Before the needle casting is removed from the lathe 


it is into place and 


a series of packing ring grooves are cut near the rear 
end, and the work is then ready for planing the longi- 
tudinal slots for the guides which prevent the needle 
from turning, when the valve stem is operated to open 
or close the nozzle. One of these guide seats will be 
seen on the side of the needle, Fig. 1. The broad keys 
or feathers, which fit these seats, are of bronze and 
they measure 6 in. in width by 2 in. in thickness. There 
are four in the series, spaced equally about the cir- 
cumference of the needle, and each secured by fourteen 
-in. Tobin bronze flat-headed bolts and nuts. 


OPERATIONS ON THE NOZZLE AND NEEDLE CASE 


The sectional view, Fig. 2, shows the hemispherical 
form of the nozzle which is bored out at the mouth 
to receive the bronze seat, and which is finished at the 
rear end to form a flanged joint for connection with 
the front face of the needle case. The needle case itself 
is bored to receive a bronze sleeve or liner in which 
the needle proper slides in operation, and is 
parallel across the ends for the flange joints by which 
it is bolted to the nozzle casting in front, and to the 
casing at the rear. In facing the flanges for the joint 
a shallow shoulder is left on one casting, and a cor- 
responding recess cut in the face of the matching sur- 
face so that the members fit together snugly across the 


faced 


joints. 
The machining of these interior and outside surfaces 
of the heavy castings is accomplished on the vertical 


boring mill. In Fig. 5 a hemispherical nozzle is seen 
on the truck to the left ready for handling on the 


mill, while at the right will be noticed a needle case, 
which is just being finished on the vertical machine. 
The case measures more than 9 ft. over the flanges, and 
the extreme corners just clear the inner edge of the 
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mill housings. The boring of the interior for the on their bearings, and the construction of the bearing 
bronze sleeve which is 69 in. across by 44 in. high, or themselves. 





long, also taxes the capacity of the machine, particu- The cylinder shell is made up of n. plate, and eacl 
larly in the vertical travel of the boring heads. of the sections 5 ft. long has a cast-steel flange at 

The bolt holes are drilled in the flanges before the the outer end for mounting the cast-iron heads. Owing 
work is sent to the boring mill and the holes are used to the length and weight of the mill it is important 


in bolting the casting to the rotary table. The job that the two flange joint faces should be perfectly 
all the way through is one of those where the work true and parallel with each other, otherwise whe 
can just be squeezed into the biggest machine tool in operation with a heavy load of material the whole ap 
the shop. A number of casing parts, and their bronze paratus would tend to run out of true more and more 
sleeve ready to be pressed into place are seen in Fig. 6. until eventually it would become seriously distorted 
Some idea of the size of the work may be gathered Trouble of this nature is avoided by making the end 
by comparison with the workman standing nearby. flanges and heads accurately to begin with. 

The bronze sleeves, it may be stated, are machined by Given a lathe of sufficient capacity, the easiest method 
boring the interior on the vertical mill, and then turn- of handling the job would seem to be to swing the 
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FIG. 7 CONSTR TION OF TUBE MILL 


ing the outside and ends by placing the work on a spider whole cylinder on a special mandrel or drum, and face 
arbor in the lathe. the flanges for the heads at one setting to insure parallel 

It may be of interest to note that these big needle ism. The length in this case made this process imprac 
valves are operated by means of a 5-hp. motor running ticable, and so it was decided to make the shell in twe 
at 500 r.p.m., and connected by worm reduction gearing separate lengths and join them by the central ba 
to the valve stem. shown. Each flange was thus machined independent 
of the other, and an interesting method then employs 


HEAVY TUBE MILL WorK 
, for erecting the whole cylinder so that the flange fac 


One heavy line of mining apparatus built by the firm should be parallel. In Fig. 8 are shown several th 
is represented by the tube mill drawing reproduced in tube mill shells in process of erection, and Fig. 9 illu 
; Fig. 7. This sectional view shows the cylindrical shell trates the method of getting the ends squart 
of the mill built up in two separate lengths, which parallel with each other. It should be noted that the 
are joined at the middle by a wide steel band riveted inner faces of the flanges are machined at the same 
in place. The complete cylinder is very heavy, and it time as the outer surfaces, and this enables the wor 
¢ is rotated in operation upon big journals carried in to be conveniently tested with gages during the erecting 
swiveling and self-aligning bearings. process. 
The points of especial interest to readers of this In putting the two sections of the shell togeth 
journal are the methods in erecting the two parts of one end is placed upright with its flange rest on 
the cylinder so that they will run true when mounted blocks on the floor and the joining band for the middle 
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of the shell is put in place and held by a few bolts spaced 
at convenient points around the series of holes in shell 
and band. The other half of the shell is then placed 
in position as in Fig. 9 with its flange resting on a 
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the band and the upper shell, and then with a long 
which will enter the and allow the 


workmen to adjust the upper shell slightly, the work is 


taper bar, holes 


ready for gaging and fastening rigidly together. 
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set of vertical spacing struts made to the right length 
the the 
the two flanges. A few retaining bolts are put through 


required for distance between inner faces of 


The gage is applied as in Fig. 9. It consists of a 
light, but stiff at the top as shown to 


a point to rest on face of the 


bent form 


the 


re vd 


upper top flange, 
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lower end there is an adjustable 
flange. 


while at the contact 
point to touch the upper face of the lower The 
gage thus hangs like a pendulum from the top so that 
the workman below can swing its lower point across 
the flange with a light touch of the fingers. The gage 
is applied at numerous points around the circumference 
of the work, and the upper portion of the shell accord- 
ingly adjusted by the taper bars referred to, and secured 
by bolts fitting tight through certain holes. After the 
testing process has shown the flanged ends to be properly 
fixed in reference to each other enough rivets are fitted 
tignt in place, and riveted over to hold the sections 
securely together, and the work is then placed in hori- 
zontal position on the cradle rolls, Fig. 8, for the com- 
pletion of the riveting operation. 

In Fig. 10 is represented one of the assembled cylin- 
ders with the work of riveting approaching comple- 
tion. After this operation the cylinder is ready for 
the mounting of the 
driving gear, and the 


ee 
bolting on of the / 
heads. The gear ring 
is a heavy piece of 
work by itself, as it 
has a 14-in. face, a 


pitch diameter of 117 | — 
in. and teeth of 4-in. alia 
pitch. This gear isa 
semi-steel casting. 
The assembled cylin- 
der is run on its own 
trunnion journals be- 
fore shipping by roll- _ 
ing it up on the blocks i 
shown in Fig. 10 and 
lowering it into the 
pillow blocks. From 
this point the work is 
readily rolled up the 
inclined tracks at the 
back of the blocks to the shipping platform which in this 
case happens to be located just outside the building. 

The big bearings for these tube mills have already 
been mentioned as of the self-aligning type. They are 
of such unusual size as compared with the general run 
of work of this kind that a brief description should be 
worth while. One of the bearings is shown in Fig. 
where its size in comparison with the wood horse, and 
the milling machine, at the rear is well brought out. 
This view also shows the spherical external surface, 
which has to be machined to correspond to the curva- 
ture of the seat, upon which it is carried when in oper- 
ative position. 

The diameter of the babbitt bearing in this box is 
24 in., and the length of bearing is also 24 in. The 
distance from the center line to the spherical seat is 
18 in. The machining of this spherical surface is ac- 
complished in the big lathe with the aid of a special 
radius bar, which controls the in-and-out movement of 
the tool slide on the carriage, while the latter is fed 
along the shears in the usual manner. A similar process 
is followed in boring the corresponding seats in the 
Blocks upon which the bearings are carried when in 
service. 

Fig. 12 








FIG. 14 THE HEADING DIE 


shows a large number of special bolts, which 
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were made under the big hammer, as there was no 
heading machine in the shop powerful enough for the 
work. These bolts are 2!) in. diameter by 8 or 10 in. 
long under the head. The method of heading under the 
steam hammer is shown in Figs. 13 and 14, and gives 
a detail of the die for the work. 

The die is a round steel block bored to allow the 
body of the bolt to pass through; the upper end of the 
hole being hexagonal to form the bolt head. The die 
is held under the hammer by a clamp rod, which is 
supported in such manner that a helper can readily 
turn the die bottom side up by a twist of the rod. When 
the hot bolt blank is placed in the die the smith holds 
a short hexagonal block or punch on top of the work 
as seen in Fig. 13, and a few blows then drive the hot 
metal into the die opening to form the hexagonal head. 
The helper then rolls the die over bottom up, and the 
blacksmith holds a short plug against the bolt end so 
that a blow of the hammer ejects the work. The die 
is then reversed again to bring it right end up for the 
heading of the next bolt. 


Tool for Removing Burrs from 
Jam Nuts 


By F. S. CULVER 
tecently a batch of ji-in. jam nuts that had been 
produced on an automatic screw machine had such a 
burr on one side that it interfered greatly with the 


assembly of the apparatus of which they formed a part 
It was decided to remove this burr with the hand screw 
machine, and the little tool shown was designed, which 
helped to do the trick. 

The tool consists of three essential parts, a slotted 
sliding collar A, fitted to slide on the the 
stud B, being held in normal position against the stop 


stem of 


pin C by the spring D. 
The tool is carried in one station of the turret 
and a suitable countersink in the other. The purpose 


of the tool is to place the jam nut in the collet while 
the machine is running. This is accomplished by first 
placing the jam nut in the slot EF at the forward end 





of the tool. The turret is then moved forward until 
WA\ RAR 
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TOOL FOR REMOVING BURRS FROM JAM NUTS 
the collar comes into contact with the collet and the 
continued forward movement of the turret permits 
the stem of the stud to press the jam nut into the 


which is next quickly closed. 

rod is secured inside of the spindle to 
prevent the jam nut entering too far. The countersink 
is next moved up and the burr removed. The 
also acts as an ejector, for the moment the collet is 
released the jam nut is ejected. With this equipment 
a girl can burr about seven hundred nuts per hour. 


collet 
A stationary 


rod 
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Cutting Off Rings in Hand Screw 
Machines 
By H. JAMES 


Making fuse rings in the quantities that have been 
demanded has developed several methods which have 
greatly accelerated the manufacture of these parts. In 
one shop the rings are cut off on hand screw machines, 
chucked on a New Britain semi-automatic, which faces 
one side and bores the ring out to size. 

The facing operation requires relatively wide cut. 
Consequently, if toc much metal is left on the thickness, 
the rings will slip in the chucks, even though these are 
serrated. The thickness of the rings is not above 2 in.; 


and as they must project beyond the face of the chucks, 


a ) | 


wn perme 4 | 
| } 


there is not much gripping area, which is in a measure 
responsible for some of the trouble experienced when 
the thickness varies. 

The rings must be of uniform thickness, and they 
must be produced in quantities. Good hand screw ma- 
chines are hard to get, so those which are available 
have to produce. The available ones in our shop were 
manufactured by Warner & Swasey. First, the turret 
feed handles were made about 4 ft. in diameter to 
facilitate drilling, the drill size being 1 in. Next, the 
crossfeed handle was made 16 in. in diameter, and gang 
cutters were used. Four top rings are cut off at a time, 
and five bottom rings. The cutting edges of the tools 
are set one a little behind the other, that when the first 
fool has cut through the ring, the last tool may just be 
starting. In this way the operator is not unduly tired. 

On account of the hole being drilled first, it was 
found that a burr occurred in cutting off. This burr 
interfered with piling on trays, and it was necessary to 
eliminate it, which was accomplished by grinding the 


cutting edge of the tool at an angle of 5 deg. from 


* 


\ 


PRACTICAL MEN 
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parallel with the axis of the bar. The tools are sepa- 
rated with distance pieces B, Fig. 1, which are made 
exact to size and hardened. It was found that the rings, 
when cut off, would stick between the tools. so it was 
arranged to supply a kick-out C. In feeding the bars, 
stock would be cut up so quickly that the operator lost 
a lot of time adjusting the collar on the customary rack- 
feed arrangement. Consequently, it was decided to 
adopt a different arrangement, as shown, which proved 
satisfactory. 

In Fig. 2 is illustrated a ball-bearing cap that must 
be put over the end of the bars. This is accomplished 
by affixing handles. As it is necessary to have an in- 
spector in the vicinity, it is always possible for the 
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operator to get assistance when needed to pull the 
weight up. Only 75 lb. is required; and when the bar 
sticks, the operator just pulls the rope and lets it go 
suddenly, which jars the bar. A turret stock stop was 
used, but the operator was required to make too many 
revolutions of the crossfeed handle in order to clear 
when using the turret feed. Therefore it was decided 
to mount the stop on the back end of the cross-slide, that, 
as the cutters were backed out, the stop might come into 
place ready for use. On account of the stock coming 
up fast and the stop necessarily being high up from 
the lathe bed, there was too great a turning movement 
for so narrow a slide, and a wider one had to be built. 

The tools at first gave trouble, as they would become 
dull and cut all sizes of rings, and it was very difficult 
to get hardened beveled stock. High-speed steel was 
at first used, but it was found that a special carbon 
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steel, Atlas XXX, gave beter results and was consider- 
ably less expensive. To harden this stock, two cast- 
iron plates were employed. The steel was heated to the 
correct temperature; and instead of quenching, the stock 
was placed between these plates and allowed to cool. 
It was found that by this method it was possible to 
use every tool, as the warpage was very slight. An 
operator can cut off and drill 2800 rings per day when 
using these methods and when there are duplicate tool- 
posts and spare drills ready to be put into place. 


Radius Grinding Fixture 
By A. A. O’NEEL 
The illustration shows a grinding fixture for forming 
cutters for British 18-lb. high-explosive shells. | 
signed and built this fixture a short time ago when | 
was with the Canada Western Manufacturing and Sup- 
ply Co., at Medicine Hat, Alta. The results were 
good that I decided to send in this description. It may 


de- 


SO 
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FIGS. 1 TO 6. RADIUS-GRINDING 
help someone else who is having the same trouble we 
had before making the fixture. 

We had been grinding our cutters by hand and could 
not get them uniform. We also had trouble in getting 
smooth walls and radius in the bottom of the shell. 
The fixture gave us a good smooth bore, a good radius 
and bottom, and our cutters were all uniform and inter- 
changeable, so that our production was increased about 
35 per cent. The Government examiners sent samples 
of our shells to different shops as models for them to 
work to. 

Fig. 1 is a top view of a fixture that can be fitted to 
any grinding machine. Fig. 2 shows the formed cutter, 
which is of flat 2-in. stock, 12 in. long and 1.885 in. in 
width. The holder for the cutter is provided with 


=| 
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a s-in. slot, as in Fig. 3. The cutter is held in place by 
an Allen setscrew and located by a notch. The holder 
the center to 
give 4-in. radius when the cutter is 1.885 in. in width. 
The put in the holder; then the holder is 
placed on the locating pin in the fixture and worked in 
three different positions, as shown in Figs. 4, 5 and 6, 
giving us the bottoming edge, radius and wall cutting 
surface in one setting. Then the cutter holder is lifted 
off the locating pin and turned over. The positions 4, 5 
and 6 are ground on the reverse side of the cutter. 
Thus we grind the cutter on all six cutting surfaces 
while it is held in one location in the holder. 


has two }-in. holes located from so 


as 


cutter is 


Conservation vs. Efficiency 

By JOHN BAILEY 
It has always been the writer’s idea, and I suppose 
the idea of ninety-nine out of a hundred other persons, 
that efficiency synonymous 
applied to industrial plants. A 
few examples which have re- 
cently come to the attention of 
the writer, have now lead him 
to think otherwise. One of 
(~ the cases that comes to mind 
is wheelbarrows. In 


conservation and are as 


metal 
the plant in mind there are 
not a great many of these in 
and when part 
breaks it is found cheaper to 
than to 
one. Were 
more in it would 
pay to repair 
them, but a man assigned to 
repair a single will 
waste so much time thinking 
about starting and in putter- 
ing around that repairing is 


some 


use, 





new barrow 
the old 


buy a 
repair 
there 

undoubtedly 


use, 


barrow 





not a paying proposition. Effi- 


a ° . 
Coy ciency in this case counsels, 
l ° 
| Pe buy a new one; conservation 
would repair the old. An- 


other case where a difference 
meanings is 
the 


these word 


— in 


illustrated is in separa- 





nes tion of oil from chips. The 

plant did not have a great 

URE many oily chips, but a man 
with a small separator was 


employed to take care of what there were. Careful ca! 
culation showed that the man’s wages were about twice 
the value of the oil he recovered. Conservation all right, 
but not efficiency! Had the amount of chips been great 
enough to warrant the purchase of a goodly sized sepa- 
rator, the case, of course, would have been entirely dif- 
ferent. 

Another instance which illustrates this point is that 
of separating coke or coal from the ashes of a boiler 
plant. In one case of a stoker-driven boiler, 
there was considerable coal burned to coke, 
pulled out when cleaning fires. A laborer getting $2.50 
per day was put to work picking out the coke and got 
about 400 lb. per day. This, of course, did not pay 
his wages and the work was stopped; yet, when we think 


it was 
noticed 
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of the present shortage of coal it seems a pity to let 
even this amount go to waste. 

A plant in the same vicinity has a man pick over the 
ashes and records the weight of coal recovered during 
each shift. This has a good effect on the fireman, and 
while the picker does not earn his wages in coal re- 
covered, he earns them indirectly in the coal saved by 


more care on the part of the fireman. 


much im- 
and it 


materials, it 


There are doubtless many instances more 
portant than the trivial 
that these time of 


mignt be ik 


mentioned, would 


ones 


seem shortage of 


in 
val to sacrifice efficiency if necessary, for the 


conservation. 


Draw Tools for Automobile Side-Rails 
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is provided by the use of the 1l-in. square-head setscrews 
These 


along the die shoe about 


K, which are locked by the hexagon locknuts L. 
setscrews are spaced evenly 
2 in. apart. setscrews 
are determined by the shape of the front die walls and 
the drawing pressure. Cast steel is used for the punch 
sections M, N and O, which are lined up with keys as 
indicated at P. The front and rear parts of the punch 
sections are generally the punch 


The location and the number of 


nade solid, whereas 
center section is usually made adjustable. 
Such an adjustable punch center section is illustrated 
in Fig. 3. It consists of a punch holder S, the punch 
lining TJ and the shim U. All these parts are made 
of machine steel and screwed together with the filister- 
head It is evident that this style of con- 
the manufacturer to use the punch 


screws V. 


struction enables 
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By P. BALbu: for many different side rails by merely changing the 
A eommon form of automobile side-rail or bar, is Shim U so that it will fit the new rail. The knock-out 
shown in Fig. 1. The side-rail is completed in two @, Fig. 2, is made of machine steel and operated by 
operations—the blanking and the drawing operation. kno k-out rods. 
Special draw tools are generally required for the manu- When drawing the metal across the edges of the die, 
facture of the side rails. These tools, which are in- the thickness of the metal makes a considerable differ- 
dicated in detail in Fig. 2, are being operated in a ence in the size of the radius that can be used to 
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heavy Toledo drawing pre provided with knock-out advantage. The diagram and the table shown in Fig. 4 


arrangement Referring to Fig. 2, it will be seen that 


the draw tools proper are assembled in a cast-iron die 
shoe A, which bolted to the bolster plate of the draw- 
ing press. To the back of the die shoe are fastened 


securely, by of the 1-in. hexagon-head screws B, 
Dand FE. The front die 
walls F, G and H are also made of cast iron and fast- 
the cast-steel clamps 7 and the screws J. The 
well as the back die ribbed to 
withstand the pressure to which they are subjected. 
Adjustability for 


means 
the cast-iron back die walls GC 
ened witl 


£ »? ‘ 
rro! as 


walls are well 


the front die walls is necessary and 


give the proper draw-edge radius for the various thick- 
nesses of stock in common use. The radius of the punch 
is also important, and it is desirable to make the work- 
ing edge Y of the punch equal to the thickness of the 
stock 


Fig. 


used. 

5 indicates the rear end of a side rail giving 
two formulas to determine the proper dimensions be- 
tween the two radii and the kick-up. One formula gives 
the dimensions for W if the radii alike 
the other the dimensions for the 
are different. 


are 


W if 


and 
radii 


gives 
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Problems that Confront Us 


SPECIAL CORRESPONDENCE 





These problems were outlined by various officials 
at the si 


in Washington. 


editorial conference recently held 
They are of 


and worthy of attention at this time. 


cond 


great importance 





HE second editorial conference of business papers 

was held in Washington, Thursday, Dec. 13, 1917, 

and was the means of bringing out much valuable 
and helpful information from both Government officials 
and those who are endeavoring to keep things running 
smoothly during the present crisis. The conference was 
well attended, particularly when the inclement weather 
and the belated train schedules are considered, and that 
some of the editors came from Chicago and other dis- 
tant points. 


THE TARIFF COMMISSION 
Mr. F. W. the U. S. Tariff 
Board, was the first speaker, and began by disavowing 


Taussig, chairman of 
all claim or intention of really settling the tariff ques- 
tion, which as he pointed out, is a matter for Congres 
under the influence or the pressure of public opinion 
His committee is a subordinate body formed to aid in 
the careful tariff 
gather information which may be of service in the fram- 
ing of suitable legislation, and to submit this to Con 
gress, after having sifted the wheat from the chaff. 

A tariff information being prepared to 
record pertinent information in regard to every article 
on the tariff list and comprises about 3000 articles; 
there is to be an auxiliary file which will be even more 
complete. The commission as such has no opinions in 
regard to tariff policy, although its individual members 
may have their own ideas as to what should be done. 
Anything which we can do to encourage this commission, 
as well as to aid it in securing correct information, is a 
step in the right direction and will be appreciated by the 
members of the board. 

It is interesting to note that this board is well ad- 
vanced with a revision of the administration of the 
tariff laws. They are endeavoring to express the acts 
of Congress in workable language, which is always an 
aid in securing prompt action and preventing misunder- 
standing. Technical papers are always welcome at the 
hearings, and can give valuable aid to the committee. 


consideration of all measures, to 


catalog is 


THE RED Cross 
A brief history of the Red Cross was given by Mr. 
Elliott Wadsworth, beginning with its organization at 
Switzerland, in 1865, and agreed to by all 
Rusia and Germany both took it under gov- 


Geneva, 
countries. 
ernment protection, the former appropriating a certain 
percentage of the railway receipts for its maintenance 
It was also very close to the government in Germany. 
Japan, however, according to Mr. Wadsworth, had pos- 
sibly the best organization in the world. The American 
Red Cross added civilian relief to its work, and as is 
well known, has been very active in cases of 
distress caused by calamities of fire and flood. 


relieving 


During the present war the number of chapters in 
this country have increased from 250 to 3200, and the 
The 
in the efforts 


‘ntralize the work and so secure close coéperatio1 


membership from 278,000 to over one-half million. 


country is now divided into 13 divisions 


to di 


in the various sections The staff was increased fron 


almost nothing to 800 lest July, but the decentralizatio1 


has now reduced this force to four hundred. 
The new organization has a man in every camp and 
cantonment to add to the comfort and health of t) 


The knitting which has been, and is being 
both arm 
in addition to the garments knitted, th: 
550,000 


troopers. 
done is adding materially to the comfort of 
and navy; but 
Rer has bought 

Major Murphy 
France to look after and prevent the spread of tubercu 


families of the French 


Cross over sweaters. 


one of the War Council, has gone to 


losis in the soldiers. They are 


paying particular attention to children in the shelled 
area, taking them to other and safer localities where it 
is no longer necessary to wear a gas mask. Thess 


r-fugees sometimes number 500 per day, and have to b 


ied, examined, and clothed. In many cases it is the 
first time in three years that they 
thes« 


ambulances 


have received proper 
Major Murphy 
has appropriat 


attention in any of directions. 
has 2000 


$22.000,000 for France alone 


now over and 
Russia and Roumania are alse getting help in the be 

right themselves 
hi ve 


lief that both countries will eventuai!: 
Millions of milk 
those countries, in some cases under ex‘ 
The Red Cross 
sonally to Archangel, 2000 miles away, and finally su 


cans of condensed been sent to 


reme difficultie 
Roumania 


representative in went pe 


ceeded in having two trains of supplies, of 28 cars each 
Russia to the Red 


These condensed milk 


brought through all the congestion of 
Cross headquarters in Roumania. 
cans are doing excellent propaganda by means of special 
labels, which have been placed on them. These labels 
in addition to having the flag of the country, as wel! 
as the American flag, also contain interesting facts as 
to the aims of the United States, and the work that is 
being done for the suffering countries. 

One item of great expense was the replacing of hos- 
pital equipment lost by the Italians during their retreat. 
This loss amounted to 86 hospitals containing 46,000 
beds. Ambulances, surgical dressings, American drivers 
and attendants sent to Italy from 
Paris, in this way making good some of the losses with 
The present aim of the Red 


were immediately 
the least possible delay. 
Cross is to secure 20,000,000 members. 

THE COAL SITUATION 


The very serious problem of fuel was discussed by 
both Dr. Harry A. Garfield, the Fuel Administrator, and 
Mr. Morrow, the secretary of the bituminous operators 
The administration of fuel control is done through state, 
county, and municipa! officers who have power in their 
own localities. These are all coérdinated under the Fed 
eral head, as the problem of fuel is a national, and not 
a local problem. 

The three factors 


the operators, the miners 


governing the fuel situation are, 


nd the railroads, all of whicl 
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coal production and distribu- 


must work in harmony if 


tion is to be secured. 

Dr. Garfield pointed out that the main thing was the 
and that everything else must be 
adjusted to this end; This, 
incidentally, also applies to all essential products which 


Garfield also stated that 


production of coal, 
that nothing must interfere. 
have to do with this war. Dr. 
labor had caught this idea, and that a utilitarian spirit 
was now shared by the people, and will abide with them. 
He pointed out that all failures to handle the situation 
in a way to meet the exigencies of the time were due 
to the radical element which cropped out in every walk 
that while radicalism has its good points, an 
demands the middle road, and the 


of life; 
emergency like thi 
extremes must be made to meet. 

The present production of anthracite is from 20 to 22 
per cent. more than last year, with 25,000 less men and 
boys at work in the coal fields—a condition which re- 
flects credit on both our management and spirit. He 
deprecated the selfishness of both housholders and fac- 
tories in overstocking themselves with coal. He pointed 
out that the waterways are not doing their full share 
of the carrying traffic, largely because of past habits 
and the fact that they have not sufficient equipment with 
which to meet the demands upon them. It must not be 
forgotten, that transportation by water is 
more expensive than formerly, owing to the increase in 
wages and all material entering into carrying and up- 
keep. Arrangements have been made to supply the At- 
lantic coast towns by means of ships and barges, tugs 
different branches of 


however, 


being supplied in some cases by) 
the service which could spare them. 
MEANS FOR ASSISTING DISTRIBUTION 

Dr. Garfield outlined someef the means which had been 
used to assist distribution, such as the Ohio pool, which 
is a terminal pool, designed to relieve the congestion of 
cars in terminal ports, and although this has not worked 
out perfectly, as was indicated by the recent coal short- 
age in a number of did relieve the 
congestion to some extent and will probably be more 


important cities, it 


helpful in the future. 

When asked concerning the relation of price to the 
production of coal, it was pointed out that the production 
increased after the price had been fixed at a lower rate, 
and that production was greater than the previous year. 

As viewed by Mr. the bituminous 
ators, the biggest difficulty in the coal situation can be 
traced to the time of his 
address, was hourly growing worse. This he attributed 
largely to the the 
habitually handled the coal situation, and that the short- 
nor the 
freezing to death within 


Morrow of oper- 


transportation, which, at 


manner in which railroads have 


neither to the operatives miners. 


due 
When people are in danger of 


age 1S 


forty or fifty miles of a mine, when factories cannot 


run because coal is not supplied to them, it is a serious 
situation, and Mr. Morrow pointed to the railroad tra- 
dition of supplying cars for every other kind of freight, 
and of moving everything else, ahead of coal. 

He also attributed much of the delay to the issuance 
of priority orders which place railroad fuel first on the 
list, for byproducts followed by munition 
plants approved by the War Department, munitions for 
the Allies, coal for ordinary industries, and finally coal 


coal next, 


for domestic use 
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Mr. Morrow read telegrams from various mining cen- 
ters showing that mines had to be closed two and three 
days per week because no cars were supplied for hauling 
the coal to its destination. One reason for this shortage 
of cars is attributed to the failure to move coal after it 
effect tied up thousands of 
cars in yards, and on sidings. He advocated an order 
to move at once all coal which was loaded, and to give 


was loaded, which in coal 


preference to the coal movement for thirty days. 


WAR-SAVING CERTIFICATES 


Mr. Frederick A. Delano of the Federal 
Board explained the workings of the war-saving certifi- 
cates which are in effect, small bonds on which the inter- 
est is permitted to accumulate, becoming payable 
Jan. 1, 1923. The object of issuing these certificates 
is of course to interest the people who cannot afford to 
invest in the regular bonds. The advantage and neces- 
sity of doing this is made clear when we realize that 


Reserve 


all the bonds issued have been purchased by less than 
ten million people, leaving ninety-five million, including 
men, women and children, as possible purchasers of the 
war-saving certificates. 

Mr. Delano pointed out that this was a modification of 
the English plan which allows the certificates to mature 
in five years from the date of purchase, whereas our cer- 
tificates all mature at the same time. One objcet of this 
is to induce reinvestment in a larger bond at the expira- 
tion of the five years, in the belief that purchasers of 
these certificates will accumulate a number of them be- 
fore they mature. 

It is thought probable that the Government will offer 
cash, bonds or annuity, when these certificates mature, 
the two latter methods being preferred as it maintains 
for certificate holders a direct interest in the finances of 
the Government, that is highly desirable. This 
Federal credit is along the lines of French practice, 
which resulted at the outbreak of the war in six million 
holders of annuities out of a population of thirty-five 
The details that belong to the issuance of these 
published that they are 


understood by all our readers. 


and 


million. 
certificates have been so widels 


fully 


probably 
INTERSTATE COMMERCE COMMISSION 


The Hon. Francis G. Newlands of the Interstate Com- 
merce Commision gave an outline of the development of 
railroad control, and pointed out that the abuses of the 
past were responsible for the present antagonistic atti- 
tude on the part of much of the public. It is his belief 
that 
that an era of constructiveness has come. 
tates public credit in the 
expenditures in the name of economy has demanded an 
initial cost billion which will add 
much to the cost of the war and of living expenses. The 
necessary capital must in all probability be supplied by 
Loan monopolizes in- 


nearly all these abuses have been corrected and 
This necessi- 
reduction of 


some form, as 


of several dollars 


the Government, as the Liberty 
vestments at the present time. 
In Mr. Newland’s opinion there is an urgent need, 
during the war and after, to codrdinate transportation 
by rail and water. River transportation has been sadly 
neglected and should be greatly developed by the build- 
ing of inter-communicating canals such as is done in 
European countries. Even at the present time Austria 
and Germany are building a canal to connect the head 
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waters of the Rhine and of the Danube, which will give 
a continuous waterway from the North Sea to the Black 
Sea. 

Our great difficulty has been that although some six 
hundred million dollars have been spent for waterway 
improvement, the sum has been expended in a disjointed 
manner as the result of the spoils system in which 
selfish interests have prevailed. All development has 
been local instead of part of a comprehensive plan. The 
cause of this has to some extent been the desire of Con- 
gress to retain the power of appropriations for their 
own localities, and the opposition of the railways to any 
competition of this kind. 

Mr. Newlands referred briefly to his bill for improv- 
ing navigation, irrigation and water power as well as 
the development of swamp lands. This bill carries an 
expenditure of sixty million dollars a year for a period 
of ten years under a comprehensive and codrdinated 
plan of national scope. The great difficulty at present 
is that although much excellent work has been accom- 
plished, it has been done independently by different 
departments. 

SHIPS FOR THE EMERGENCY FLEET 

If Mr. E. N. Hurley, Chairman of the Shipping Board, 
could handle all business and can secure ships with the 
same expedition as he showed at this conference, there 
would be no question of having sufficient shipping in the 
near future. In something like three minutes he men- 
tioned his hesitancy in talking about what was going to 
be done, and suggested that he be allowed to wait until 
something had been accomplished, when he would be 
very glad to come to the conference and tell them all 
about it. Thanks to the fact of the Shipping Board be- 
ing a Government institution, there are no dividends to 
pay and nothing to do but to get ships. The output of 
every shipyard which is at all efficient has been con- 
tracted for and it is his belief that satisfactory progress 
is being made. 

Mr. Horning of the Automotive Section pointed out 
three important factors in present-day production. The 
lack of coal cars prevents coal from being shipped to 
steel mills and factories, which prevents steel being made 
or fabricated, which in turn delays ships and shipping. 
He called attention to experiments which are being made 
with transportation by motor truck, and suggested a 
schedule somewhat as follows: Let the railroads cut out 
all transportation of material for a shorter distance than 
ten miles for one month; the next month extend this 
to twenty miles and the third month to thirty miles. By 
relieving these short hauls, much of the cause of delay 
from loading and unloading will be eliminated, and in 
this way a very considerable tonnage can be hauled by 
motor trucks, as is being done in England. 

PRICE-FIXING 

The Hon. Atlee Pomerene took up the question of 
price-fixing and showed how it had been made necessary 
by a desire for unreasonable profits on the part of some 
dealers and manufacturers. He outlined several of the 
extraordinary increases, as in the case of coal, steel, 
coke and pig iron and pointed out that the interest of 
the country as a whole must always be kept paramount 
to those of any individual or set of business men. He 
gave specific instances of coal contracts having been 
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broken at the original price, on the pretense of coal 
shortage, and afterward renewed at a greatly advanced 
price. 

He pointed out how all of 
relation to our boys in France, 
be allowed to interfere with their welfare, progress and 
He contended that Government control was 


these things had a direct 
and that nothing must 


protection. 
absolutely necessary because these abnormal times de- 
veloped abnormal individuals as well as extreme patriots. 
A day of reckoning is sure to come—at the end of the 
war if not and blind and unintelligent selfish- 
ness are sure to meet their Waterloo. This selfishness 
is not confined to any class or to any locality, some of 
his own constituents being among the profiteers who 





before 


must be curbed. 
EXCESS-PROFITS TAX 


Mr. Dan C. Roper of the Internal Revenue, outlined 
briefly the workings of the new internal revenue taxes, 
including income and excess-profits tax. A large por- 
tion of our fighting funds must be raised in this way, 
our liberty and those of our allies depending upon it. 
The reduction in the taxable limit adds about six million 
new taxpayers this year, as it will include many workers 
in munition and other shops. 

There is evidently a careful attempt to interpret the 
operation of the bill so as to be fair to partnerships 
and individuals, as well as to corporations. Every effort 
will be made to have all desirable information available, 
so as to make compliance with the law an easy matter. 
Some taxpayers are bound to be displeased, but war 
imposes sacrifices on us all and they must be met as 
cheerfully as possible. 


COMMERCIAL ECONOMY BOARD 


Mr. A. W. Shaw, chairman of the Commercial Econ- 
omy Board expressed the desire to secure the under- 
standing and codperation of all business papers. The 
function of his Board is to bring about a readjustment 
of his business so as to release both men and capital, to 
give priority of fighters over civilians. The curtailing 
of nonessential industries is being considered but has 
not vet been accomplished. Many changes have been 
made, however, in improving business either by intro- 
ducing new methods or new machinery which release 
men for active war service. 
unnecessary deliveries of merchandise, in- 
small towns and 


Cutting out 
stalling codperative delivery systems in 
preventing unnecessary returns in merchandise, has re- 
sulted in a large saving. It is the desire of this com- 
mittee to have this saving passed on to the consumer in 
the shape of reduced prices, although this is not always 
done. 

The work of this committee also reduces shipping of 
material, and by affecting the design of clothing so as 
to secure economy of cutting and a standardization of 
patterns, a saving of forty-two per has been 
effected in army work. When it is that the 
army formerly used thirteen times as much material 
Slg- 


cent. 
realized 
per individual as it uses now, this becomes more 


nificant. 


By coéperating with tailors and clothing manufac- 
turers and reducing the size of samples, there has been 
a definite saving of one-and-a-half million yards of 


cloth, or enough to make uniforms for seven hundred 
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thousand soldier Unnecessary use of cloth in the cuffs 
of men’s trousers, in belts and other unnecessary parts 
Their efforts 
industry} 


has secured a coresponding economy. 
have not been confined to any one branch of 
but have gone for example, to the makers of plows, and 
has resulted in the elimination of the left-handed plow, 
which has long been manufactured. The shades of paint 
have been reduced from over one hundred to less than 
forty, and the same careful attention has been extended 
to the containers in which the paints are carried. All 
these things tie up less capital and make more material 


and men available for war purposes. 


WOMEN IN INDUSTRY 
a masterly fash- 
the 


This important topic was handled in 


ion by Dr. Anna Howard Shaw, Chairman of 


Woman’s Committee of the Council of National Defense, 
better known for her work for suffrage for women. Im- 
mediately on entering the war the importance of 
won an’s work Was recogni ed, and America has profited 
by the experience of Gréat Britain, whnere it became 
necessary for fifty thousand women to march on Parlia 


Che 


coordinate all 


and demand work for their government. 
the Woman’s ¢ 


societies in war W 


ment 


oniect of 


ymmittee is to 


women’s rk, so as to prevent dupli- 


e work among the different women’s 


cation, and to divi 


™ 
‘ 
organizations which number over one thousand 


Dr. Shaw deprecated the natural desire of women to 


do unusual and spectacular work, and urged that peri- 


odicals impress upon manufacturers that it is not the 
spectacular work which counts most in a crisis like this. 
It is not a question of what woman can do, but what 


will be of most service to the country. She pointed out 


the need for college women to do not only stenography 
hut drafting and other technical work, and at the same 
time the failure of many institutions of learning to pro- 
vide such courses for women. All colleges should teach 
the the 


women workers who are called to Washington and other 


subjects needed; while question of housing 
points, is of vital importance. 

The maintaining of existing charitable societies is ab- 
solutely necessary to prevent degeneracy in many lines 
and we can avoid the mistakes of England and other 
effort in this direction. The 


very harmful sugges- 


countries by organized 
shortening of the school year is a 
tion as it is absolutely necessary to uphold our intel- 
lectual standards not only for the present but after the 
war. The suggestion of putting school truants at work 
has much to condemn it, and nothing in its favor. 
Great care should be taken to train women along the 
lines of service needed. They should be taught conser- 
vation, the Americanization of children, health and re- 
creation. All the social agencies must be preserved as 
the future of the country depends upon it. There is the 
same right te conscript women as men, but they must 
not be neglected either in industry or in any other line 


in which they may be called to serve. 


Temporary Babbitt Supporting Ring 
By G. E. MELLEN 


In building a large number of machines for manu- 
wood fiber, ran 
nachining, one of which 


facturing a product from we across 


difficult 
is herewith described. 


several problen s in 


If we were building one machine, 
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it would not make much difference; but where hundreds 
enter into the proposition, every moment saved on every 
part counts, especially where efficiency is aimed 
The illustration shows a cast-iron wheel (one of three 
hundred of various sizes) on the outer circumference 
of which are mounted flat steel radial leaves B between 


at. 


which diamond-shaped steel beaters A are placed 
Leaves and beaters are driven into reamed holes. 
The wheel revolves at a high velocity in a housing 


having tongues that register with the leaves and beaters, 








and the clearance sidewise and circumferentially is very 
small, necessitating the truing up of leaves and beaters 
after assembling. 

The proposition looks simple, but we found that truing 
hand with hammer and file was expensive and 
unsatisfactory. Realizing that the only efficient method 
was by turning in the lathe or boring mill (a skim or 
we made forms and cast a ring of babbitt 


up by 


truing cut), 
metal C around the circumference, completely shrouding 


the wheel rim and projections. This held the parts A 


and B perfectly rigid and free from chatter while 
turning. The babbitt was afterward knocked or melted 
off, and a perfectly true and effective job was ac- 


complished. 


Why Our Issues Are Sometimes Late 


War is no respecter of persons. Uncle Sam himself 
is not exempt from its inconveniences. This, in a word, 
accounts for the slow and irregluar deliveries of issues 
of the American Machinist, concerning which some of 
our readers have written us. Upon making a careful 
investigation into the causes for these complaints, we 
find that they are traceable to the unprecedented con- 
gestion of the mails due in part to the war program 
of curtailing train schedules, but mostly to the reduc- 
tion of the post office force on account of many thou- 
sands of postal clerks going into military service. The 
post office authorities assure us that no stone will be 
left unturned to get back to normal service at as early 
a date as possible. Meanwhile, until the necessary 
readjustments in service are made and new clerks are 
trained to take the place of the enlisted men, will you 
not be a little patient? We are helping Uncle Sam all 
we can to deliver your papers on time. 
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Difficult Manufacturing Conditions 
HE demand for machine tools at the present time 
is unpdecedented, and exceeds that existing under 

normal conditions about ten to one. Large planing 
machines, large vertical and horizontal boring mills, and 
large slotting and grinding machines are not to be 
had, and deliveries of any character whatever on these 
machines will not be promised or even approximated. 
It is also practically impossible to buy a second-hand 
machine in the class referred to. 

Plate benders, punches, shears, plate rolls, all so 
essential to ship construction are as scarce as the heavy 
machine tools, and it is probable that an adequate sup- 
ply cannot be obtained for many months to come. In 
the smaller sizes of machine tools deliveries are set 
from five to seven months ahead, and with all shops 
running at fullest capacity and working overtime, and 
in hundreds of instances working double-shift, such 
a thing as a stock tool is an unknown quantity. 

Wherever possible shipments of tools intended for 
export are commandeered, and placed at the disposal of 
shops engaged on Government work, but the number 
of these shipments so taken over is negligible, and has 
no appreciable effect in relieving present necessities. 
Plants admirably equipped with the last word in up-to- 
date machinery, and in every way in a position to turn 
out Government work expeditiously, and in all respects 
satisfactorily, after submitting prices to Washington 
are compelled to wait six or eight weeks, and even 
longer for a decision. In the meantime, the plants are 
idle as other work cannot be solicited or estimated, it 
not being possible to give even a promise that it can 
be undertaken. 

On the other hand, plants producing a product needed 
70 supply the pressing requirements of the establish- 
nents operating on Government contracts are given 
work on certain classes of munitions, while in reality 
these plants should be devoting their entire time and 
capacity in turning out their own specialty so urgently 
needed by those engaged in munitions production. 

Complaint is made in numerous quarters that orders 
have been frequently given to certain concerns for 
machine-shop equipment, which properly should have 
gone direct to the manufacturers. 

Manufacturers and dealers alike, in of the 
enormous demands upon them, are compelled to resort 
to considerable financing to conduct their operations, 
and the delay in receiving payment on Government work 
or goods sold is proving one of considerable embarrass- 
ment. As an example: A machine tool may be ordered 
from one source and promptly delivered; payment be- 
comes due at the end of 30 days, but if the motor which is 
to operate the tool, and is ordered from another concern, 
fails to arrive for three or four months payment on the 
former is withheld pending such arrival and due ac- 
ceptance. Conditions like these make it very hard to 
progress satisfactorily. 


view 
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Using Cripples in Industry 
NE of the problems which are emphasized by the 
war, is that of training wounded or crippled men 
for industrial pursuits. It is, unfortunately, equally a 
problem of peace times, but one which we have too long 
ignored; and it is one of the many byproducts of the 
war which will in some small way act as compensation 
for the great sacrifice, if the problem is solved. 

The work of training the man handicapped by mutila- 
tion has assumed fairly large proportions in England 
and Canada, and that we are already at work on the 
problem is largely due to the persistent efforts of Major 
Frank B. Gilbreth and his wife, Lillian M. Gilbreth. 
The training covers a wide range of occupations, de- 
pending both on what the man did before and on what 
he is capable of doing now. 

Machine-shop work is being taught in the technical 
schools, the shop equipment being used and instructors 
drawn from the shops, and some interesting results have 
been secured. The Gilbreths, utilizing their motion- 
picture method of analyzing operations, have worked 
out ways in which people who have lost most of their 
appendages can do work—and do it well. 

One can hardly overestimate the value of this work 
for the crippled or for the community as a _ whole. 
Its effect on the individual is particularly beneficial 
as it makes him a useful member of society instead 
of a burden to relations or friends or the state. The 
advantages of independence react favorably on his mind 
and offset the very natural tendency to despondency. 

We must not only train these crippled men, victims 
both of war and of industrial pursuits, but we must 
educate ourselves to think of them as a part of our 
industrial army, and not in any way as a special segre- 
gated class. We must not look upon either the train- 
ing or the work as in any sense a charity on our part. 
Such training belongs in the as the 
training we must give apprentices and others. 

We must guard also against the feeling that we are 
employing the cripple out of the goodness of our hearts 
instead of because he is useful in our shops and else- 
where. We need the work of such men as much as they 
need us, and they must be fully paid for the work they 
do. Any discrimination against them would be a sorry 
commentary on the patriotism of those for whom these 
men went to war and became crippled. 

It is our part to provide employment after they are 
trained, so to arrange our operations that a certain 
number can be employed. They should not be segre 
gated, but work beside other men wherever possible, 
as comradeship and sensible competition have the stimu 
lating, wholesome effect of preserving individuality. We 
have much to learn; perhaps as much as they, since it 
has become our duty as well as theirs to adjust ourselves 
fo the new order of things. This is one of the many 
readjustments which must be made after, as well as 
during the war. 
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Moller Ball-Bearing Centers 


In answer to the demand for ball-bearing centers for 
lathes and other machines, J. A. Moller, 57 Lawton St., 
Box 242, New Rochelle, N. Y., has placed on the market 
a line of centers as illustrated. It will be noticed that 
the revolving center is cone shaped, being held in the 
The revolving center is 


body by means of a bushing. 


BEARING 
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BALL CENTERS 
supported on a three-ball thrust bearing which tends 
to distribute the radial stresses on the stem. The stem 
cap or bushing is provided with oil channels and a drip 
retainer. It is adjustable in the housing or body and is 
provided with a lockring. A number of different style 
points are furnished. The shank and housing are in 
one piece and are supplied with an extension rod for 
knockout. 


Bilton Formed Milling Cutters 


The Bilton Machine Tool Co., Bridgeport, Conn., is 
now marketing a considerable line of milling cutters, 
these being made in both the plain and formed types. 
The illustration few of the line and includes 
regular spiral mills, bayonet grooving cutters, cutters 


shows a 














for milling teeth in pliers, thread milling cutters for 
shells, cutters for small pinions, concave cutters and 
a number of formed cutters for munition work. 


Cincinnati Quick-Action Ball Cranks 

The Cincinnati Ball Crank Co., Oakley, Cincinnati, 
Ohio, has recently placed on the market a line of quick- 
action ball cranks, one of which is illustrated. As shown 


by this phantom view, the spool or swivel type of 














BALL CRANK WITH SWIVEL HANDLE 

handle is used, allowing heavy work to be brought to 
proper position with a minimum of effort. These cranks 
are built in various sizes, the largest having an over-all 
length of 13 in. If desired the handles can be fur- 
nished separately for installation on cranks or wheels 
of machines already built and in everyday use. 
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Naab ‘‘Gaselectric’? Torch 

The Naab Manufacturing Co., 1384 Hird St., Cleve- 
land, Ohio, is now manufacturing the torch illustrated, 
which will operate on either natural or manufactured 
gas. The torch is entirely self-contained, an electric 
pressure fan being attached directly to the burner in 
order to eliminate all air leakage. The 
adjusted to any length from 3 to 24 in., and the tem- 


flame may be 

















J 


BLOW 











SELF-CONTAINED TORCH 


peratures attained are up to 2500 deg. F. When oper- 
ating at maximum capacity the gas consumption is 180 
cu.ft. per hour, and the electric consumption is 80 watts 
per hour. A universal-type motor is used, being adapted 
for either direct or alternating current. The torch can 
be located at any height or angle on a supporting 
standard and the complete outfit weighs 23 lb. 


Who Will Get Ahead 


BY 


Men Wanted 
ENTROPY 


There are two unsatisfied demands now, and always 
has been. One by men who want to get ahead; the 
other is the employers who want men who will 
ahead. It seems like the simplest thing in the world 
to bring the two together, yet a study of men who 
are successful shows that often they have 
success forced upon them when they 
reluctant. In other ambition 
essential to success, in fact, it is not 


get 


seemed to 
somewhat 
the only 
wholly essential. 
the 
have come 


were 
words, is not 


More successes, if one is to believe many news- 


paper interviews with prominent men, from 
the ability to take unexpected jobs and carry them 
through than from any single other ability. If that 
is the case, then all-aroundness would appear to be a 
valuable attribute. All-aroundness, however, may easily 
make a man a jack-at-all-trades 
Where is the line to be drawn? 

cover what the next step ahead is in order that he may 
prepare for it? In industries the next step up- 
ward is apparent, but oftentimes is dependent on the 
death or disability of the man sitting on it. He has 
nothing ahead of him which induces or allows him to get 


good at none. 


man 


and 


How can a dis- 


some 
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out of the way. The best advice to a man who finds 
himself waiting for someone to die is to get out and 


make a fresh start somewhere else. The first thing to 


do is to get a position with a concern that is growing 


and where openings do occur, or else one that is stag 
nated, but has openings, which can be pried open to the 
good of the prier and the priee. 
The next to have a 
opportunity is lost 
Visionary dreamers are very essential to progress, but 


essential is good vision, so that 


an not through low visibility 


must be able to wake up, and wake up others o1 
to stop the 
The two things, vision and ability 


they 
their 
someone else cash in. 


progress is apt with dream and let 
to work it out, are essential, but to this must be added 
a certain measure of versatility so that advantage may 
be taken of differing opportunities which may come. 
The old notion that opportunity knocks but 
at any man’s door is fallacious. Opportunities 


The question is, who will hear 


once 
are 
knocking all the time. 
them knock? A man working at a planing machine may 
be ambitious to own the shop. His immediate oppo1 

tunity may consist in the chance to keep his machine 
neat, and getting his work set up on the machine 
so that it will not be sprung. This does not resemble 
owning a shop, but it may be the one step which would 
start him on his Nevertheless, too many of us 
throw away just such simple opportunities. One of the 
essentials necessary to get ahead in many lines is execu- 
tive ability. The ability to get other people to do your 
work, and do it right. If a man cannot get in on time 
every morning and keep out of bad company, the chances 
are he will never be able to get others to do so. It is 
these little things that often prevent a man from getting 
that essential start. 

Another thing that handicaps many men is the almost 
absolute certainty that he cannot be “a prophet in his 
own country.” The to make his 
reputation in a distant country. It no harm to 
move around a little, in fact, it does a great deal of 
good, both to the one that moves and to those among 
whom he moves, because both get a broader idea of man- 
kind. If one cannot move himself, he can always get 
the effect of moving by making a reputation through 
writing for publication. The man in 
reads an article by a man from Podunk does not know 


looking 


way. 


obvious remedy is 


does 


Kalamazoo, who 


or care anything regarding the author’s antecedents; 


he reads the article on its merits. If it has merit he 
makes a mental note that sometime he may want to 
know the author, and may be one of the numerous 


readers will want to hire a man with just that kind 
of knowledge. It is really about the only kind of adver 
tising a man is paid for and gets the results himself 

On there 
quandary: get a man?” 
the office 
He may not have done an) 


the employer’s side is always this same 


“Where 
be just 


can | The man he 


wants may outside door seeking ap 
preciation of his services. 
self-advertising, yet he may have the ability of a man 


with a press agent, but unless the employer accidentally 


stumbles over him there is little chance of his being 
recognized. There is really no way that goods or labor 
can be sold without some kind of advertising or sales 


manship. It is up to the employee to sell his own labor 
in a market where self-appraisal has a great deal to do 
with the purchase price, and where real ability is the 


only thing that will make the goods stay sold. 
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Washington, D. C., Dec. 22, 1917—One of the steps. which calls for discouragement of any kind. 


taken has been outlined by the Council of 
National Defense. As is generally known, this council 
was established to bring about the coérdination of in- 
dustries and resources for the national welfare. The 
work of the council began before the entry of this 
country into war, with the object of mobilizing the 
industries of the country so they could render effective 
assistance if it became necessary to do so. Many indus- 
tries which had not been previously organized, were in 
this way brought together for more effective work. 

In order to do this work quickly, the Council of 
National Defense authorized the formation under its 
direction, of coéperative committees of industry com- 
posed of men representative of each line. No other 
machinery was in existence, nor could have been created 
at that time, for the accomplishment of this end; and 
though these committees were hurriedly organized they 
have rapidly multiplied and given invaluable assistance 
in many ways. To many of the individuals, serving on 
these committees has meant great personal and financial 
sacrifice, and the thanks of the entire country are due 


recently 


them 


The council however, was an emergency machine, and 
was not the ideal means for a permanent organization, 
and while it has proved very effective, the committees 
were placed in a position unfair both to themselves and 
to the Government. After careful consideration it has 
been decided that a new arrangement must be made for 
meeting the Government’s needs, and this is to be done 
through the appointment of especially qualified individ- 


uals as Government employees and expert advisers. 
These, it is believed, will meet the needs of industry 
and assist the Government by creating committees 


within the industries themselves. The present codpera- 
tive committees are therefore being dissolved, not as a 
result of criticism of their work but in order to secur 
a more effective working body than was possible under 
the old organization. New committees 
formed as to entitle them to speak with authority 
their entire industries, and in this way they will render 
information 


are to be so 
for 
immediately available valuable sources of 
upon which the Government can draw in connection with 
the countless business and industrial problems attendant 


upon the conduct of the war. 


In spite of some of the pessimistic remarks which 
concerning the 
about it 


various quarters 


nothing 


are being made in 
Liberty motor, there is apparently 


In fact, 
there seems to be every reason for congratulation, not 
only as to the performance of the engine itself, but 
the way in which its manufacture is progressing. 

While there is no particular reason for a gallon of 
gasoline developing very much more power in one 
engine than in another, considering in each case the 
best design of which we have knowledge, it may be 
safely that the new Liberty motor has given 
an excellent account of itself in the various tests to 
which it has been subjected. These tests include rapid 
climbing, extremely high altitudes, and other perform- 
ances of a highly creditable nature. 

Just as an indication of the preparation for its manu- 
facture, and the satisfactory way in which preparation 
is progressing, it seems timely to give a few details 
concerning one of the new plants which is rapidly near- 
ing completion—somewhere in motordom. 

This plant is in charge of men who understand high- 
grade work, coupled with extremely rapid production, 
and who can be absolutely counted upon to turn out 
nothing less than standard work. Cylinder forging ma- 
chines are in place, much of the machinery is already in- 
stalled, and it will be only a short time before this 
particular plant is out 12-cylinder Liberty 
motors at an extremely gratifying rate. The new shop 
has been designed especially with a view of rapid pro- 
duction, and the magnitude of the plant, as well as 
some of its interesting details, give a good idea of the 
output 

Just as an example of thoroughness on the part of 
manufacturers, it is interesting to note that the 
engines to be turned will much gas 
on their long test runs that the use of gasoline is prac- 
out of the question. In consequence, there is 

special gas-producing plant built to supply 
sufficient gas for this test, and a 12-in. main is required 
in order that gas enough may get to the test stands. 
When it is considered that the gas plant being erected 


stated 


turning 


which may be expected. 
the 


out consume so 


tically 
being 


solely to supply fuel for this test, is large enough to 
supply all the gas needed by a city of 75,000 people, 
some idea may be gained of the output of Liberty 


motors in this one plant. 


The Congressional hearing on the conduct of the 
war has, for the most part, brought out nothing new. 
The delays in securing rifles are acknowledged and it 
is frankly admitted that none of the new machine 
guns are likely to be delivered before April. Evon 


then must be remembered that our machine gun is 
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a new gun and has not proved itself on the field of 
battle. Everyone hopes that it will prove the best gun 
ever built, but it_seems to be a case of not only putting 
all your eggs in one basket, but in a basket which 
has not been tested with its full load of eggs. 

A very different method of procedure was pursued 
by the Aircraft Section of the Signal Corps. The 
master minds of this corps developed the new Liberty 
motor in record time but they did not pin their faith 
to it to the extent of depending on it entirely. Instead 
they began to build motors of several other types which 
have proved successful on the Western front, and they 
are having a large supply of motors of various kinds 
built to use in conjunction with the Liberty motor. 
Not that they lack faith in their new product, but 
they do not consider this a time to take chances with 
untested devices to the extent of depending on them 
entirely. 

The aircraft engineers did another thing in a some- 
what different manner than the Ordnance Department of 
the Army. They did not confine their aircraft pur- 
chases to any one or even to a few concerns, but ordered 
all the machines which could be built by almost every 
airplane builder who had ever turned out machines that 
flew. The urgent need for flying machines made them 
realize that, while uniformity was highly desirable, it 
‘was much more important to have machines that would 
fly, and plenty of them. 


This same situation would seem to apply equally to 
rifle and machine guns, the main requirement being 
that they shoot the same cartridge. This need was 
covered to some extent in much the same way, so far 
as the machine gun is concerned, but instead of ordering 
all that could be built, as in the case of the airplane, 
comparatively small orders were placed with two build- 
ers of light machine guns. While these guns have 
been delivered, it is not quite clear what has become 
of them. General Crozier testified that the men in 
France were to be equipped with French guns until 
the Browning guns were ready. Yet the tales persist 
that the various cantonments or training camps are 
not well equipped with machine guns and that some 
machine-gun companies have been abandoned or changed 


to other branches of the service on account of no ma- 
chine guns being available. 

There is also one thing a bit misleading, or that 
might be easily misunderstood, in the statement at- 


tributed to Secretary Baker, “that the whole capacity 
of every machine gun establishment in the country is 
being utilized in turning out machine guns for the 
army.” This capacity, however, is not being used in 
making the types of guns with which they are most 
familiar or for which they are best fitted. They are 
being fitted up to make the new Browning gun, instead 
of their regular product, and this, as pointed out by 
General Crozier, means that it will be early spring be- 
fore the finished product will begin to come out in any 
quantity. 

It was also shown, there was time lost in getting 
production started on the new rifles; that the rifle 
manufacturers in some cases allowed their organiza- 
tion to go to pieces to some extent during the period 
the details being discussed and_ finally 


when were 
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determined on, among them the question of absolute 
interchangeability which has been so often given as a 
reason for delay. The startling feature of the whole 
bearing was the charge by General Crozier that Secre- 
tary Baker was responsible for the delays and the 
assumption of this. responsibility by the Secretary. 


The hopeful statements recently made regarding the 
centralization of the gage designing, gage making and 
inspection under a central bureau, seem to have been 
premature. For something has slipped a cog and each 
section or division again wants a little gage department 
all its own, with designers and inspectors under its di- 
rect orders. 

It is difficult to see how any such course can be justi- 
fied by anyone who is at all familiar with efficient man- 
facturing. Not only does it increase the number of 
men necessary to handle the work, but increases the 
difficulty of getting gages and decreases the capacity 
of the plants making either gages or munitions. 

With a centralized control of gage design and inspec- 
tion, the capacity of each gage making shop can be 
utilized to its best advantage, which is impossible where 
the work is divided and where it often happens that dif- 
ferent sections are competing for product if not in 
price. 

With the control centralized, the capacity of every 
gage making shop in the country can be tabulated, and 
this capacity utilized to its best advantage. Instead of 
having a small shop make a variety of gages, a few of 
each for the different divisions, it could be kept on the 
kind of gage it can make best and so secure maximum 
output of the highest quality. 

The effect of the present, haphazard plan is to waste 
a portion of the gage making capacity, and to work a 
hardship in many of the gage making shops. With the 
control in the hands of one central board or committee, 
the different shops could be told to get ready for certain 
kinds of work, so that they could prepare their shop and 
men, prevent disorganization and get into production in 
the shortest possible time. All this is utterly impos 
sible with the present, independent gaging departments 
for each division of the Ordnance Bureau. 

The Canadian method was to centralize under 
head, to order the gages through that head and to dis- 
tribute them to the manufacturers as needed. This 
utilized the gage making capacity of each shop much 
more satisfactorily than is possible in any other way. 
This, in the hands of Capt. Durley and a corps of able 
out very satisfactorily to all 


one 


assistants, has worked 
concerned. 

This method allowed one shop to specialize on thread 
gages, and another on plug and ring gages, while a third 
could make form or contour gages in large quantities. 
It also allowed many gages which were rejected by the 
inspectors for master or checking gages on account of 
finish, to be utilized as shop or work gages by the man- 
ufacturers. This saved not only money but time, and 
is in line with the rational utilization of all the resources 
of the country. 

This whole gage proposition simply reflects the lack 
of codperation which still exists in too many cases, be- 
tween the various branches of the war departments. 
There have been many improvements during the past 
six months, but there is still room for much more. 
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It all comes back to the question of having the engi- 
the handled by 
iction men as we have pointed out 
The s connected with 


neering and productive work of army 


rs and prod 


engine 


on numerous occasions. problem 


supplying an army with guns, ammunition and trans- 
port are many, which makes it all the more desirable if 
not absolutely necessary, to have them handled by men 


who understand engineering and production problems. 


One big engineering manager at the head, enough able 


lieutenants to each handle a department, and we could 
look for the same results as in a large and successful 
manufacturing establishment One man and his de- 


iges for all sections, an- 


partment would handle the gag 
other the inspection and so on, instead of each section 
maintaining a gage and a manufacturing department 


As it is, one division has its 
headquarters Washington, another divi- 
in New York, all of which 


more men and more office expense than necessary, and at 


of its own, as is now done. 
inspection in 


sion maintains one means 
a time when we are trying to conserve both. 

Another live problem of the present is the standard- 
lack of of both the and army 
committee. This refers especially to the great 
discrepancy in the proposed screw thread standards of 
these of the It is particularly 
unfortunate at a time when the standardization of screw 
threads is so important and the work of the American 


it, aircraft 


ization 
truc 


or 


K 


two branches service. 


Society of Mechanical Engineers’ screw thread tolerance 
committee is being made public. 

In some of the sizes given in the tables proposed, the 
tap drill is smaller than the bottom of the threads and 
in others it is larger than the outside diameter. 

The Railroads War Board has another important duty 
to perform and one which will add both to the efficiency 
of the railroads, the economy of fuel and the soothing 
of the ruffled feelings of the belated traveler. 

We realize the necessity of giving important freight 
the right of way, we willingly wait for the passing of a 
troop train or a supply train. But we rise in wrath, we 
squirm with indignation and we emit sounds that might 
be taken to resemble cuss words, when we are delayed 
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because a railroad official insists in having his private 
car on the tail end of a train which is already late from 
being too heavy for the only locomotive available. 
The private car is an imposition in peace times, it be- 
comes a crime and a menace in the present state of rail- 
We are asked 
» save the cost of hauling a limited number of passen- 
in a very heavy parlor car. And we do it with a 
of And then 


along the president of the railroad, or some lesser light, 


road congestion. to use day coaches and 
gers 
very fair imitation cheerfulness. comes 
and hitches on a 50-ton car to carry himself and secre- 
in all the exclusiveness of the ex-Czar of all the 
Russias. Then to make matters worse he tells in the 
next morning’s paper that the road simply must have 


in to for of 


tary 


an increase rates pay the increased cost 
operation. 

If every private car of every railway official was rele- 
gated to the back track during the war, Mr. Garfield, 
Mr. Hoover and the Railroads War Board would be en- 
titled to a vote of thanks. The chair car can also be dis- 
pensed with without hardship. 


travel and 


The sleeper expedites 
but neither 
the private nor the chair car have much excuse for ex- 


relieves hotel accommodations, 


istence in these days of war time economy. 


An Appropriate Holiday Gift 


You can hit upon no finer expression of your good 
will to your responsible men than to make them 
gift of a year’s subscription for the paper that is pub- 
lished to help them to improve and to get economical re- 
sults in their work. 

Most holiday gifts are outworn and forgotten in a 
few months; but here is one that lives and grows with 
each week- that will a constant reminder 
your men your interest them. 

We have prepared an appropriate card announcing 
your gift. This will be mailed at once to each recipient, 
his subscription being entered as paid up to Jan. 1, 
1919. The time is growing short—so let us have your 
list without delay. 


a 


one be to 


of in 
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el inag the reservatior to © K Davis secretary l 
I TI promo- Hanover Square, New York City The gen- 
ve o Jan. 1 eral chairman Robert S. Alter 





aera enenenenmeenennnaensmeienaanmnnenenes i ae ance — Mr. Alfred D. Flinn, lé itv engines of New England Foundrymen’s Associatio1 
The Nagle Corliss Engine Works, Erie, : e Board of Water - pp / Neé v Yor Cty, Regular meeting second Wednesday of 
Pent ler f air « pressor vacuum a ty Deen eleced » the secretary each month, Exchange Club, Boston, Mass 
pump nd engine ened an office Ship or the | ed Engineering Societies Fred F. Stockwell, 205 Broadway, Cam 
= Bourse Bldg Philadelphia This office bined with ) retary bridgeport, Mass 
The Black & Decker Manufacturing Co., : a Engir ‘ & i wea" ‘ im Philadelphia Foundrymer s Association 
Baltimore Mad ha recently ileted a tg at SNS mMcerns a ‘ one ma Meeting first Wednesday of each month 
new 1 t to } devoted : ely to the I one f tr ' [ the era- Manufacturers’ Club, Philadelphia, Penn 
mas Thi tic if the civil engines t Chirt nth Howard Evar secretary, Pier 45 Nort 
compa! ! ‘ recei\ ¥ S ' Philadelphia, Penn 
det keneg | 
gpevennnnnnnnnncanevesnieccaneceeeneeeeenenennenecannnnnnsnenoooiooncaneeeneeneneenennennenennnnnnnnnnnn Providence Engineering Society Month- 
5 ~ . . | lv meeting fourtl Wednesday of eacl 
2 mmmmn«9nwmnnmnnmunng F KOrthcoming Meetings i month A’'r. Thornley, corresponding sec- 
Personal | (Ue, me wary, P.O. Box 196, Providence, RI 
Srvsene MIMI hl " ‘a Americar Society of Mechanical Engi- Rochester Society of Technical Draft 
‘ , . leer Mont meeting first Tuesday men Month meeting, last Thursday oO 
G. F. Matteson been appointed de- ¢ n W. Rice retary, 29 West 39th L. Angevine, Jr., secretary, 857 Genesee St 
art Wa i ende! ' \ St New York Cit Rochester _ = 
¥ nasa’ \1 Me 
| t Branch Na Met Trade Superintende and Foremen’'s Club of 
H. H. Pinney, vice eside \ M th . rst Cleveland M meeting, third Satur 
f ‘ t { VW ’ f enact ' ’ y Hote day Philip Frankel secretary 310 New 
Donald H Tu Jt , Room England Building, Cleveland, Ohio 














Technical League of America Regular 
L. S. Love is 1! £ ! 2 Engineer Societ f We rn Pennsyl- eeting second Friday of each mont 
Sherritt & S r ude , Mont eting rd Tuesday Oscar S. Teale, secretary 35 Broadwa 
becon ger il " ft M ‘ mee g. fir ruesd Elmer K New York City 
| Engineerir Co., Sing Building, New Hiles secretary Oliver Building, Pitts- 
City burgh, Penn Western Society of Engineers, Chicago 
Ill Regular meeting first Wednesda 
Howard Emery, erly genera in The National Foreign Trade Council Con- evening of each month, except July and 
ze! f the Manito W foundri« of ference will be held ( é ati the August E. N. Layfield, secretary, 1785 
the Aluminum Castings ‘ Cle nd, has G on Hotel, Feb. 7, 8 and 9 App for Monadnock Block, Chicago, Ill 
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Grinding Machine, Cutter and 
Tool, No. 2 
Oakley Machine Tool Co 
Cincinnati, Ohio 


American Machinist Dex 6 
1917 


This machine is similar oO 
those previously manufactured 
by this company except that it 


is equipped with longitudinal 
pewer feed and with a_ wet- 
grinding attachment The pow- 
er feed is operated through a 
table feed screw The table 
pauses slightly before reversing 
and the three speeds are 6, 14 
and 18 in. per minute This ma- 
chine is ver imiiar to that 


aescribed on page 85, volume 47 


Switeh, Drum Reverse, Type 810 

Westinghouse Electric and 

Manufacturing Co Kas 
Pittsburgh, Penn 


American Machinist,” Dec 6 
1917 

A drum reverse switch in- 
tended for use with motors in 
shops where it is necessary to 
reverse machines of compara- 
tively small size The’ sta- 
tionary contacts are mounted 
on the back board while the 
movable ones are carried on 
cast-brass brackets clamped on 
the shaft but insulated from 
it Good contacts are insured 
by the use of phosphor bronze 
springs on the movable con- 


tacts All live parts are pro- 
tected by the sheet steel cover 
lined with asbestos For usé 


on either direct or alternate-cur- 
rent service 


Grinding Machine, Universal Tool 
and Cutter No, 2 
Woods Engineering Co., Alli- 
ance, Ohio 


American Machinist De 13 
1917 

Furnished either for belt drive 

as shown or with self-contained 

motor drive The knee is of the 

box section type and entirely 

encircles the column, sliding on 


a V-key The head may Ve 
swiveled through 180 deg 
Lonxuitudinal travel, 22 in. cross 
travel, 74 in.; vertical travel, 10 
in.; maximum distance between 


centers, 22 in Swing on centers 
9 in. ; opening between vise jaw: 
2% in.; weight, 1000 Ib. 


Punch, “Samson” No. 3 
Machine Appliance Corpora 
tion, 351 Jay St., Brooklyn 

. 


Machinist,’ Dec l 
1917 

Th bench punch is fitted 

th a compound |! 

heavy construction, being adapt 


Americar 


ever and is of 


ed for sheet iron and steel up t 

n. thick Punches and di¢ 
are furnished fron to 4 in. it 
diameter, the opening between 
them being § in The depth of 
throat is 3 in Extra dies ma 
be furnished in size from ‘ 
4 in. in steps of in 
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Condensed Clipping-Index of Equipment 


ards and file as desired 


fap Wrench, Ratchet 
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Punch, “Samson"™ No, 1 
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IRON AND STEEL MISCELLANEOUS STEEL—The following quotations in cent 


per pound are from warehouse at the places named 


The Government Schedule of ste ! prices we t into effect Sept a New York Cleveland Chicago 
Pig iron was set at $33 per ton: pig on differentials were announced by Dec. 14.1917 Dec. 14. 1917 Dec 14.1917 
the American Iron and Steel Institute on Nov 3 Washington announced on a - —" aged 

: Tire 5.00 ».00 +04 
sheet and pipe prices on Nov > Warehouse prices h uve been revised, as Toe calk 5.70 5.50 £35 
show! by wreement between the War Industries Board and the ware Openhearth spring steel 50 825 8 00@8 50 
houses; new sehedule i ffec No ; Spring steel (crucible anal 

ysis) 8.00 11.25 12.00 

PIG IRON—Quotatio ! y urrent llov the points Coppered bessemer rods 7.00 

and dates indk ate Hoop steel tp4 

; : ; —_ Cold-rolled strip steel 9.00 

Year Arco Floor plates 6.19 
No. ~ Southern Foun Birmingham 3 3 $23.00 PIPE—tThe following discounts are for carload lots f.o.b. Pittsburgh: 
No. 2% Southern Foundry hicago ; SS 50.00 basing card of Nov. 6, 1917, for steel pipe and for iron pipe 
*Bessemer, Pittsburgh 57.2 ; 35.95 
*Bas Pittsburgeh : : 3095 BUTT WELD 
No x Philadelphia 23 3 ) *0O 50 Stee] Iron 
oN: > Valley t1.00 Inches Black Galvanized Inches Black Galvanized 
25.90 % and % 44% 17% to 1% 33% 17% 


No Southern Cu 
: 10.00 r isw™% 33 by ¢ 


Eastern Pennsylvania 4 
; o 3 1 37 14 « 


*Delivered Pittsburch: f.o.b. Vallle "LAP WELI 


STEEL SHAPES—tThe followme se price er l r > D 31% * ° 
structural shapes 3 in. by \% in nd irger nd plat I ! pe j 47% 3414 ° 2% + 28 
heavier, from jobbers’ warehouses t 4 1, 6 28 

: ; : BUTT WELD EXTRA STRONG PLAIN ENDS 
New York Cleveland Chicago —_ 2 . no u ¢ % on 
One 1 One One anc * £0 % a i? of % to 1% 33 
21, Month Year Dee. 2i, Year Dec. 21, Year 4 + oa oH 
1917 Ago 1917 Ago ‘ : 9% 36'2 % 
Structural shapes ...$ $14.04 $3.85 $4.20 $3.70 LAP WELD. EXTRA STRONG PLAIN ENDS 
Soft steel bars 3.7 4.04 3.85 $.10 3.60 pL 42% 30 2 27 
Soft steel bar shapes 3.7 t.14 3.85 t.10 360 2% to 4 45 % 33 2% to 4 29 % 
Plates. \ te 1 in. thick 73 1.39 £50 +.20 3.60 4% to 6 44% 32% % 4% to 6 28% 
Stock discounts in cities named are as follows 
BAR tRON—Prices per 100 at the places named are as follows -——New York —Cleveland— Chicage — 
Gal Gal- Gal 
> Black vamzed Black vanized Black vanized 
>> % to 3 in. steel butt welded 38% 22% 43% 28% 42.58 27.8% 
~o 3% to 6 in, steel lap welded 18% List 39% 25% 38.8 IS.8% 
65 Malleable fittings, Class B and C, from New York stock sell at list 
price Cast iron, standard sizes, 15 and 5% 


°6 


Or of 


De 21. 1917 One Year Aga 
Pittsburgh, mit! ‘ $3.50 $3.‘ 

Warehouse New York 4.25 - 
Warehouse, Cleveland 3.981 " 
Warehouse, Chicago . +.10 ; 


STEEL SHEETS—tThe following are the prices in cents per 


pound from jobbers’ warehouse at the cities named METALS 


= Maw Yost “eve —Chic 2 
New York Cleveland Chicago- MISCELLANEOUS METALS—Present and past New York quotations 
cents per pound, in carload lots 
De "1 One One Year 
1917 Month Ago Ago 

electrolyt 73.50* 2350 16.00 

5-ton lots ? 86.00 74.00 13.00 

‘ 6.50 7.25 8.00 


500 3 
SS 11.75 


0 


75 ? *Government price 
a as aan : ort ST LOUIS 


40) " 9D D> ; Spelter 7 7.6 11.50 


) ‘ , ,. TD At the places named, the following rT in cents per ind prevail 
95 7.395 m5 $2 ; 6.45 for 1 ton or more 


‘ 


} 

t 

} 

+ > 

$35 55 » 5.55 43 Lead $371 713 > 80 
’ 

t 


——New York —Cleveland — Chicago, 


COLD DRAWN STEEL SHAFTING . 
requi g at le t 1000 Ib. of a size (sma S 
; ] ” a . 


© 
extras) re fk wing discounts 6 
t 


Copper sheeis, base. 35.00-—37.00 500 : 
Copper wire (carload 
lots) 36.00 6 1a) 78.50 4400 33.50 
1S pipe base 3850 3 4 0 10.00 5200 41.00 46.50 
sheet 35.75 36 5.50 $300 4700 35.00 44.00 
i 7 : und 
DRILL ROD i from lis i are ; ( at the , lots) 10.50 > 325 2825 41.00 28.95 
place named 
Standard ‘opper sheets quoted above hot rolled } cold rolled 14 oz and 
1 


New Yort } 10 heavier. add l polished takes 1 per sq f tra for 20-in. widths and 
Cleveland , +0 under: over 20 wu 4 
Chica BD 10% 
BRASS RODS—The following quotatior are for irge lots 
. » . 7 : mill, 100 Ib. and over, warehouse 25° to be added to mull prices 
sw EDISH (NORWAY) IRON The vera " per 100 Ib n for extra 50°. to be added to warehouse price for extras 
oO lots is 
eC oe Dec. 21,1917 One Year Ago 
l . $29 00 $42 00 
750 ; 30.00 $5.50 
- ‘leveland : 34.00 38.00 
7 *hicag 37.00 $250 


Ye 
$7.50 


In coils ar ivar isually is charged 
Note cock ver carce generally ZINC SHEETS—tThe following prices in cents per pound prevail 
Carload lots f.o.b. mill 1900 


WELDING MATERIAL (SWEDISH)—Prices are as follows in ———In Casks——— —Broken Lots—, 
ind f.o.b. New York, in 100-Ib. lots and over Dec. 1 On Dec. 21 One 
1917 Year Ago 1917 Year Ago 

Iding Wire®* Cast-Iron Welding Rods a »1.00 ©2300 9195 7 >= 

a 2 : hon 30 to te N c "0.00 "7 00 20.50 23.00 

No. 10 by 19 long Yhica 21.00 22.75 1.50 ; 

% by 19 in long _ 
‘ ' 21.00@30.00 % by 71 in. long ANTIMONY—Chinese and Japanese brands in cents per pound. in 
No. 14 and - ton lots, for spot delivery, duty paid 
8 | *Special Welding Wire Dec. 21. 1917 One Year Aco 
20 | New York 15.50 14.75 
Cleveland ; 17.75 16.00 
38.00 Chicago ‘ pies ceseenubenes 16.00 15.00 


‘Very scarce 





There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 
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syeqyyy QQUUUENOOOnOAUENOnNTIAL My TTL MR 


SHOP MATERIALS AND SUPPLIES 


u PULEERSEALUTTA ADA EAAAAREAEAAAAAAAERAAAAEAADDGAAAAADANAEAEDEANDASREEOAEOOEDEEEUDOEEEEEAOEEEEAE PODER REED UEEEED AURA AREA EAR O AEE A ATURE eee LLLP PEt 


OLD METALS—The folléwing ar } lealers’ purchasir MISCELLANEOL S 


price In cent per pound 
—— New Tork - eV ind = a + 
Dec? 3 a re ; SEAMLESS DRAWN TUBING—The | 
1917 ar Agi 17 Ye £0 100-Ib. lot ps | 
wib -” OO 0 
a wire 71.00 
bottoms 19.00 
ro 
Loo 
14.25 


10.50 


ALUMINUM 
ee named 
TIN PLATES 


0 


COPPER BARS |! 
te t ove 


BABBITT METAI 
New Yor 


Ho od 


10.00 


Hot pressed 

Hot press ,00 

Cold pun ri lal 75 ; SAL SODA 
Cold pun : ) 


Sen 


New Y« 
eve 
Chicago 
COKI 
CARRIAGE BOLTS—Fron arehou a I 1e( 1 
the following discounts from li p 


: WIPING CLOTHS 
MACHINE BOLTS é nou l t I I I ‘ 4 ‘ follow 


Zitie 


s by 4h 
Larger and 


WASHERS 
amotint 
For wr 
New York 
For cast-ire 
New York , evelan , hicago ROLL SULPHUR 


COPPER RIVETS AND BURS 
warehouse 


—_— Rivets —_— . - B 
De 21, 1917 One Year J ce. 7 1917 
Cleveland. List plus 10% List price 4 plus 10% st pric LINSEED Ol 
Chicago List price Last price List price st f 
New York. 10% from list 10-2%% from Li price 


RIVETS—T f > g quotations are 
order fr ‘ ‘ 


New York Clevelar 
Steel ma 30 35 WHITE AND RED LI 
Tinnes 30 ; r pouns 


*For less than keg 1e discount 


Button head ; diameter 
low per 100 Ib 


New York 
Conehead 


New Yor 











| NEW 


and 


ENLARGED 
SHOPS 



































METAL WORKING 








NEW ENGLAND STATES 


The Brist Bra C 





Conn,., Forestville 


































is bu ing a new addition to it plant o 
Broad St 
Mass., Brockton T) Ster ge Motor Co 
Cente St i buildir t , tor) 
50 and 24 x 280-ft. additio: to its lar 


MIDDLE ATLANTIC STATES 


Fire re t tr 


Del, New Castle lv de 
he plant of the W ton Fibre Spe 
claltic Co Loss, $2 ) 
Del., Wilmington P n-Se ird St 
wneration plans to build a t 


Delawar River near I I 
< ) 
D. ¢ Washington I 1 y 
d Do Na De wa 
Estir t il cost $44 Re 
Md... Baltimore The I K l I 
( f the ta ‘ \I t 
Stes ‘ g Co New Y 
' to | la tor 8 8 1 
| mm ¢ d Well St ] iy 
d « $ 


Md., Curtis 


Bay—The Mann SI 


Md., Highlandtown \ W e & S 


' Pa | I ~ 


. a] 
N. J... Bloomfield T r S t 
117 ay Né \ 
I ist AV 











N J.. Camden ‘ 3 
ere | j 
I } 
1 " 
N. J., Edgewater—T Amer in Ca (* 
} mar . Gan 
for , nt he 
N J.. Hackensack io 
| yr i'n ’ t he , e t¢ 
it H M 
N. J., Jersey City } 
) I Portab Ele. r G& « 
\\ ha i } ‘ 
rect 1 of - a i ant 
. 2 f 
N J Linden M Go ( | 114 
oT Sr Y) ’ ‘ 
l } } T ! Tre 
x | rd St } ¢ ¢ | 
N. J... Newark \ B M 
( Je A\ ! 
hard pl » I da 
ld n to foundr | ] + 
‘ Hot 
N. J... Newark I. Campbe & C Plum 
Point Lane } had plar nreT red for a 
‘ ry e x . t+ , ve rhe } yD 
N. @ Newark—The Federal Real E 
Newarl } iT t } } . x 


I 














1’ 
A 























t ' ? 
j 
t t 





N. Y¥., Buffalo 
" t I lal 


Buff 


, Geneva 


i-ree 


nwich 
I 


York 


é } ! ( 
N. ¥ . New York 
T \. Broo i 
1} a Ss. 1 
> d 
N ‘ New York 
N s New York 
nm) P litzonf 4 
ired | H 
the « t 
- rs Lge > 


I 


N. J., Newark ( t 
He ; F 
ne | i ( t 
N. J., Newark The Sy} 
) SS Warre 5 manu 
x to build a n 
i to ant. 
N. d., Newark Uy 
River le A ve " f 
plat Dulld a 
itio » i ant, > 
N J Nutley Nut! 
cl Wor Ir 84 W 
incor 7 ted +} 
to juip a 
ire gine J H 
H l New i 
\ il t im rT 
N. J Paterson r Ac 
> n St i in he 
d } 
N. J., South Camden (( 
e New York S di 
nad B 1 } 
L28-ft gral ing i 


(RB 


(B 
Sutte 
J. 





Aes 
, cal 
manu 
ild r 
irtz 
Lo 
oa 
lor 45 
‘>> 
rview 
©.) 
turer 
ad ) 
g to 
li? 
MUiALIV 
‘ 
\ug 
VA eo) 


Lib 
Alex- 

) 

da l- 
tlantk 
oklwn) 
Ful- 

2 x 

a th 


1d 
x 








York—(Borough of 
Iron Works 


lyn) rt I eer Iron Wor 39 Tnion 
St ! iwarded the contract for the ere« 
tion of a 1l- and 2-sto 10 x 80-ft. machine 
and blac mith shop Estimated cost 
$i Ooo 


N. ¥., New York—(Borough of Brooklyn) 


—N. Schwarstein, Manhattan Beach, hav- 
ing plar prepared by W. T. McCarthy 
Arch., 16 Court St., for a 1-story, 120 x 164 
ft. bri garag to be erected on West End 
Ave Estimated cost, $50,000 

N. Y., New York—(Borough of Man- 
hattan) J. Chatillon & Sons, 85 Cliff St.. 
manufacturer of scale have increased their 

pital tock from $200,000 to $300,000 and 
plan to build dd yn to their plant 


New (Borough of Manhat 


York 


tan)—The Duval Co., Pier 39, North River 
is awarded the contract for the erection 
of a 4-story, 89 x 119-ft. garage. 2stimated 


$100,000 


N. Y., New York (Borough of Manhat 
tan)—The E Eff Realty Co. has had plan 
y ) ] } ‘ Hamiltor Archt ° 


N. ¥ New Vork Borough of Manhat 
n) Che Wir W hee Cor tio of 
\ } \ ha pur a a i 
i gz i i nd t to ! 


N ‘ Rochester Syvyr eton-Ar 
I { J \ re t y x tf f? 
' Sx 1 
MA gr oO | ‘ t A\ Ee . ted « 
: 0 
N. ¥ Rochester rT} T or Instrument 
Co Al st manufacturer of ther- 
I € Var | é 
t D uc yr » its 
1 
y. © Troy I ma M } 

I plat ise cal il toch 
fy g2 HON o the eed 
to be used f 1 ro 

Aut r Co ha 


Penn., Ardmore ‘ ir ‘ 
had plans pre red bh Hi Castor Ay 
Girard Bid for a ddition to 
plant Noted Aug. 9 


Sy 


Penn., Beaver Falls The G. H. Hamilt 
M factur Co nufacturer f te 
ha varded t mtract for new factor) 
Penn., Bradford—Fire re t destr ed 
the pattern plant of E. R. Caldwell & ¢ 
Hilt St., manufacturer of machines. Lo 
sii } ) 
Penn., Latrobe I IK t é Aut 
hile and M ne Co recent organized 
th #15 y . acl to } } 
factor) B. Ratner nterested 


Penn., Philadelphia—J 4. Clark Iror 
; er 


Foundry Co i plans prepared f 
1 12 x 39-ft. addition to its found) t 35 
Ss ind G Ferry Rd Estimated « t 
$700 


Penn., Philadelphia—The Columbia G 
be { 1 Niort} = 4+) 


rage ( St ha irded 
the contract for 8) x 169-ft. brick earage 
to be erected Sedgley Ave I mated 
cost . 
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af, 


Penn., Philadelphia—The Esterbrook Pet Hl., East St Louis—The Durbi: \uto Ohio, Columbus 


c's ) i ire and Cooper St pla t mati Tra (“oo }? tin Bide ~ 
ter factor ind wi also build a new i- Lou M l led the ce t ; 
tory additior the erectior f ; * 
. . — 7 , . ar lust ted $ Yoted Nov Ohie, Lima 
Penn., Philadelphia rhe \ Z, G ‘ ems? 
(* 22-24 South 3rd St plat to build a 
ry wre = - : Iil., Rdwardsville Stee] ( 
nut and sith Sts recent , ed 
Penn., Philadelphia—Th« zanston M - ‘ , i . 
, +) , ~ int ae t . I I re Ohio Mansfield | 
pe Mac e Co j d ‘ 
| o build a 1- ‘ ere vdditi 
to it plant Estimated cost, $ ) Ill., Elgin Fire r ! 
fe l ft \ ‘ | ! Engi . 


Penn., Philadelphia The ¢ ly 
Ir Wo sO083 Ri n d St hi d Ohio, Toledo é : ) 
' j ft t R4 . 


i repared for a t x y-T “a oO 


to its plant i . 
Wwe s 

Penn., Philadelphia—-. Shiver 17 5 as pur t yi ( I dr ind 
VOren sroad ot., ha had p prepare vill bu Ohio, Zanesville ‘ ! ‘ t ae 
for a tor 85 x 9$9-ft. garage ervice sii Ralf 
and auto iles building Ind.. East Chicago The Green |] p od >R 

. . _ aoe ng Co., Ke ed St.. pla to } d f . 

Penn., Philadelphia—Th« aco Ord ; : ’ 
nance Co ,eigh St ind Delaware River SU-t Luactor hy teu > , Wis., De Pere W er Stee 
has awarded the contract fo the erectio / ° . ‘ : = / >t ! sit 
of a l1-storv. 300x500- and a 450 x 480-ft _Ind., Hamilton—The 5 d St Car ! ed co ; 

. " ‘ ‘oo ] i te 1) , ~ 
ordnance plant Estimated cost x . : . 

Penn., Philadelphia Wirt & Kno Sedge ; Wis.. Eau Claire Torthwestern Mo 
ev Ave manufacturer of bra t Ind., Hammond e St lal Stee ( ( ‘ t buile lition t { 
plans to build a 27x ft. additio to Co c/¢ P J | iY Bide I 
plant iwarded for t é 

a Shee » 2 idditio to Wis., Ellsworth H. Gipford 

Penn., Pittsburgh The Atlant and Pa hop o Columbia \ ‘stimated "ne ' " " , 
cific Tea Co Ba St Jersey City N J gu5 Th 
will soon receive bids for the erection of a Wis., Milwaukee ‘ WSs , Seas 
garage, warehouse and stabl estimated Ind., Peru—T Mod DET: ( Casting building ynerete 
cost, $300 0 Ballinger & Perrot t la to build a dditic t Dp t Ie idditio l = 


$: | ‘ pt 
and Arch St., Philadelphia Arch timated cost. $ 
Wis... New Holsteir | Lusor \ 


’enn., Pittsburgh The Soutl Negley , . , , - 
, = x . . : , Mich., Ba Cits rhe dustria Wor 


Ave. Garage and Repair Co., South > , i . 1ig ‘ ‘ Pnsane " . , ‘ fy < 
Ave., and Pennsylvania R.R., is building Pi@"5_ © he ee Hs Se “e + Aon GAO ag , 
a new 2-story, 50 x 75-ft. garag Esti and . 2s t 4 { , o bu , d 
mated cost, $55,000 —— ’ ° 

Penn., Reading—The rerk Enginering Mich., Big Rapids—The Four Drive Tras Wis., Superior ( be Shipbuilding 
Co., 7th and Chestnut St has increased tor Co tig KR pla to build an add ‘ } ‘ , ont j 
capital stock from $25,000 to $150,000 and tion to it plant ] ‘ traveling ‘ 


plans to build an addition to it machine 
shop 


Mich., Detroit Fire recent destroved 
e 2-story bri ! tor if the Art Bra Wis., Wauwatosa The Libert I 
Penn., Ridley Park—The Light Railwa and Wire Co yn Ellery St Lo $25 ) Cc S67 Grand Blvd \ " ee 








Equipment Co ith and Ward Sts., Cl ter award t contract for the erectio of a 
has awarded the contract for a new fac- Mich., Detroit—The Detroit Shipbuilding l-stor r x 1 ft founar or it d 
tory to be erected here Co foot of Orlear St subsidiatr of the State St Hist ited cost S15.000 G 

ow . . ‘ . Americar Shipbuilding Co foot of West Mockley, | 

Penn., Sharon The Standard Car Cor F4th St C nd. ' to } d a four 

stings ‘ ‘ Ts Po yy] >} " Mttc- ” . . ‘ Anita ! A ‘ wu < vu 
struction Co., Columbia Bank Bldg., I : dr boiler shop and other building Wis., West Allis—The A ( rs Co 
burgh, has increased its capital stock from ‘ i to b , P ta 4 
1.000.000 te $? 000.000 ar lans i; li- = . oye . > ; ; , 
oi. “ AOR ci tent and plan: vddi Mich., Grand Rapids The Grand Rapid ist ited 
Ons ANG Improvements Salvage Co... manufacturer of trunk bodies 

. Tr y ? , y ? 1 t T ’ 

Penn., Uniontown rhe Brownsville paper bale et la o build a factory = me 
Foundry and Machine Co recently incor- at 33-35 Marke AN S \ WEST OF THE MISSISSIPPI 
porated las taken over the machine hop , 
. “ Iowa, Boone 
ind foundry of J. H. Herbertson’'s So and Ohio, Alliance—T M n Engineer 7g te a «te Pp Pp 
plans to equip same for its own use Co. plat to build a f tor) ind i m the - % r 4 

{Ul} ‘ p 1 ( | 
market for the follo nz macl ey Core G . 
hundred 12-, 18 
~ STATES ft v-ci j * } f a ? fort . 
OUTHERN TATE ix : ‘ ! lowa, Des Moines 
t- and 6-ft. planet ! rizont » 6 " ' . 

Ala., Sayreton The Republi [ror and boring machine ten 8-ft. 1 nz ‘ sn , ; 

Ste Co. plans to install a coa tipple and milling machine ‘ } é £ ir planer r ; ve a res 
washer in its plant lotter b ‘ ‘ yree Rp | 
grinder ‘ t 
N. Se tae aa rhe Hender we lowa, Sioux City 
‘ ree! oO recent iIncCoOrpor ter . . "y } . 
vi ; f =e “ > 7 “tp Ohio, Bellefontaine e Cleve na tll i st i 
wit $150,000 capital stoc plar » bu d cinnati & St RR ‘ to bu . ‘ a . 
a plant N. omen gg oe pur Tor wooden addit ‘ ‘ "4 " her DF \I ‘ | 
ve els N. Benne res Costir (Cer ~ 
a Kan., Wichita 

oe : ee ae . I. , :; _ Ohio, Cincinnati \. Fay & Egan Co ‘ ed I 

‘ nery 0 spartanbureg pial to pull i sant eens ‘ , ey } 
ma ifac ire 0 i 
ichine shop y bu . | , 
—_— T) . : > Rd. and Balt I ‘ O southwester Minn., Rochester—G a 
° 1¢ Southertr Iingine ; ad , 
ackson ‘ het RR ‘ ec G 
al e! Manufacturing Co manutac 
ire! b os r . = cus! ‘ . + . i Ohio, Cincinnati I 1 Fer ( ‘ 5 
rete ¢ \ a é 
l ddtit o ind mp Ve t ‘ 4 
o build addi ina Pron to } da t \ ft e! e and Minn., St. Paul I 
" . - ' 
t i 
MIDDLE WEST Ohio, Cleveland \? ? nm \er : ( ‘ ( bu 


pla \ ms 


I Har Py Neb... Omaha 











Ml., Cairo—Fire recently destr ed he 4 
factory of the Vehicl ip ( I : 
£60. 000 Ohio, Cleveland The Marve \ f ri Nebr I 
Moar f turing Co a. ec ! \ d Kast il ‘ 
1ll., Chicago—The W Gladder Machine T3rd St the market for put $ 
Works Co. has a rded the contract for the vortl f 1 ‘ tool equi] ent ! ] v Okla., Ada \ t : 3 
erection of a 3-story, 50x 1 ft. factor one bor ! an numibe I i ! f ! 
t] hand mi ma 
Ml., Chicago—The Hughes Electric Heat Noted Aug ; Okla., Henryetta ! O 
zx Co. has awarded the co ract for a l- , I oe i 
tory brick factory Estimated cost, $30 Ohio, Cleveland—The Mo Br Co | a t 
East 4 } d Pa e A on 2 ur + : : 
+ he + e ne hy ‘ ‘ Estir sted Ener 
Chicago—The Stanley Motor Car Co ‘ t : Christiar S rtzenberg & 
ing plan prepared by H bird & Gaede 19 Ie d Ave \r Okla., Oklahoma 
Archs 104 South Michigar Ave tr Motor Co iz 
for the erection of a 3-story 5 x IS1-ft Ohio, Cleveland The Natior Bi ult ed ft ynity ! t 
garage and service station Estimated cost Co 715 Centr A ve ha had plar pre- br und 1 , ‘ ' ha ef 
$15,000 F. Jay, 2101 Indiana Ave Mer pared for Zz ge to be erected on East ‘ xt St nd B t $85,000, N 
83rd St I .. Torrance, Supt Sept 
Hl., Ciceero—The ctric Co., 
Nt Ave. and 24th m receive Ohio, Cleveland—The J. P. Stotter Co., Tex., Houston ton Shipl - 
bids for the erection , 37 x 249- Leader New Bldg is building a r ing I on tl hip 
tt iddition to its plant Estimated cost brik rarage t Euclid Ave nd 8&8 Ss ‘ é ! ) 
$12,000 W. R. Katelle, Arch, Esti ted « t, $75 at nt u 3 








80d 


WESTERN 


Calif., Alameda 


t pliant ofr t 
Webster St ¢ 
Calif., 
) Detroit, Mich 
here 
Calif., Bay Point 
ad Co 175 
» is building 
= V t 1D) 
Calif., Hanford 
gz Co lr 


Calif., Hanford 


ft 


| tn st iu 


Calif... Martinez 
[ro 
Calif Oakland 
Calif., Oakland 
| 
Calif Oakland 
| i i 
Calif Oakland 
Calif Oakland 
Calif... Oakland 
é | 
be i 
Calif., Oxnard 


Pittsburg 


‘ 


Calif 


ia 60 


Dec. 20 


Calif., 


Mai Ss 
Ore... Portland 


Wash., 
Construction Dr 


“ 


HT 


x 


Everett 


St. 


San Francisco 


STATES 


ent destro 


Iron Works, 2: 


O0.000 


Bakersfield The Detroit Cha 
plan 


to bulid a tr 


CANADA 


Ont., Brantford 
la Pp , to } } 


Ont., Owen Sound 
} ‘ 1 secre ‘ tor 

Ont., Port Arthur 
Co. ha ‘ ‘ er ¢t 
Frog i Sw \V 

Ont., Toronto 

. ta 

to its pl 
Ont., reronto 
‘ to build 


ved 


) 
308 


Th ‘ p t 
vyart St Sar rane 
I plant 
i ood 
Vl 1 c 
rded 
| ite 
| rded 
r 
\ \ Ol 
i) l if 
) ind 
| 
' 
ic- 
\ 
oO 
t 
t oted 
T ( ) t 
| t 
WwW I ‘ 
} na 
rect 
W K 
Multr h St 
Pacific 
i 
ay » ¢ ( 
| ni 
H to 
, 2 ; 
sand 
ul ip 
Re iD ring 
bid ! idi- 
De 
\I 1 ce 
¢ ' ‘ 


AMI 


Skit 


Ont., 
Morse 


by T. Pringle & 


Bidg i 


Kstimat 


Ont., 
) Rie 


Ont., 
Ritie i 
ing i 

t £8 

Ont., 

} 
ler 
qhue., 
( 


AN 


Toronto—The ¢ idian Fairbanks 
c" Ltd ha had plans prepared 
Son, Engrs Excelsior Life 


or the 


ed cost, $5 


erection of a munition plant 


The Holder 
W i 


erection 


Morgan Co 
having plat! pre 


roronto 
' ) 
munitions fac- 


ond 


the 


St 
of a 
000 


ited co $6) 


The Ontario Wind E 
Co., Liberty St., is build- 
to it plant Estimated 


roronto 
a rump 
idition 


ne- 


( 


Toronto ire 


the 
Lo 


t of 


k St 


Maisonneuve—The Canadia Ma 
! build a 


Oo q Oo 


GENERAL 


MANUFACTURING 


NEW ENGLAND STATES 


Mass., Chelsea \ ‘ \\ fert, E 
1 
\ | I S | 
I 
Del Newark 
Ma taltimore S Indu 
rated 


Newark rl tu I-S 


{ I re lyse ] 1 
i i ! i for 
N J South River I Prod s 
1 it nf recent- 
d f yted Di 2 
N ‘ Buffalo I tiv a ized 
fu —_ on Steul and 7 nN , 
N. Y., Glenham ‘ traeburn Woolen 
‘ ' recs ? l } S500 000 
pita t b factor J. Me- 
Lare P 
Penn., Ambler Keasb Mattiso Co 
Butler A manufacture! f cher 
building Ox] ft idit to it 
Penn., Hawley he \ Iwood Silk Mill 
Co ill oon rece f erectiom 
fa tor ilk mi I St Estimated 
t SRI J ] | raders Bank 
B Are} 
Penn., Philadelphia recently de- 
ed the nt of S & Cc 
St inu tur f eul Ly 
SOUTHERN STATES 
Ala., Newport e! r. ©.) Litt 
Br ( t t E 
I t Newp ke $ 
Ky Ashland e WKentu Solva Co 
yt d t t S t-S Co Syra 
cuse N y é its capital 
tock < ¢ ) ) and 
Ww bu ! pi t 
K \ (;lasgow | ade I 
Ky Paducah “he ica Vinegar 
1 a o f ‘ 
La Norwood KF t ret ‘ t ‘ Tr ‘ . 
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Miss, New Augusta—The M and O. 
Lumber Co building planing mill 
N. C., Asheville—H, B. Posey and associ- 
ate pian to organize company with $100,- 
000 capital stoc and will build a cottor 
mill 
N. C., Atkinson—The Atkinson Hosiery 
Mills Co. plans to build a factory PrP. Ss 
Carr and others are interested 
N. C., Burlington The Curio Hosiery 
Mills Co. plans to establish a knitting mill 
N. C., Hollybush—The Hollybush Knitt 
ing Mil Co., recently incorporated, | 
awarded the contract for a itting n 
to be erected here 
MIDDLE WEST 
tl Alton—The Co rlidat Chemica 
ts Co. plans to build’ a 75x { 
plant B. B. Sta er, Engr 
Ind., Indianapolis—' I W. P. Tire Co 
eturer ¢ uto yt t ha i 
d its capital stock fro ¢ oon ¢ 
ind plans to build ddition t 


Mich., Grand Rapids Imperial 
cal Co. p to buil ddition t 
A St VW | P1 ! 
Ohie, Bedford The O Tire ind Rul 
( Euclid Bidg Cl und 
re ry here Noted Nov 15 
Ohio, Canton The \\ T Rubber Cc 
rs f to t 6 Garfield A 
Ss I l t ) 
Ohio, Sebring ~ ! 
os 1a 
na r , , or lipme ‘ 
t t H 
11 P 


Ohio, Warren 
’ , . a it 
tr ed b 


WEST OF THE MISSISSIPPI 


Iowa, Reokuk The Standard Four | 
| Kit P 
Mo., St. Louis Herf & Frerich I 
I I | ‘ ] i 
t 4558-t So h St I 
N.M \lamagordo W. L. & e. of |! 
P yuild iwna j the Sac- 
rex., Dallas——The Atl Cabinet ( 
‘f cabinets. plans to build a 
I a ) 
Tex. Graybureg The (yr burg Hard 
wood Co recent ncorporatec th $4 
ipita to pla to build a imt 
mill here W. I Wallace i 1 stockholder 
WESTERN STATES 
Calif., Long Beach—Fire recently dam 
iz the plant f the Western Chemical 
M if turing “o Lo $15,000 
Se} » Sen 
Ore Send Ee. H. Pruett plar » rebuild 
recent destoved b fire 
Ore., Denmark—Th« Fr W Co 
Port Orford, ha id plar prepared for 
a vmill. to be built near t 


Ore., Eugene rhe Eugene F1 


204 lat 7 " hi to l ii d a box factor 

Ore., Marshfield—Th« Buel r Lumber 
Co having pla prepared f } erectio 
of a large planing mill and storage ed 


Ore., Kosebure The Gardiner 


: prepared for the erect 


de oved b 

Wash., Seattle Bart & Co Spokane 
1 W ) ng St 4 purchased 1 te 

d pla to build a pa £ ant Est 

ed ? Pe 
CA..ADA 

Ont., Pembroke The ( ynia Lumber 
- nia : ild P plant recent] de- 
t i l ne ma- 


Ont., Toronte—The Swift-Canadian Co 
t Clair Kee 


‘ Se t for tl erer on of 1 co build 
i } ited cost, $22 ) Noted Jur 
Ont., Trenton Tl lant of the Br 

Che 11 Co vs recent! lestr 
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ASED on the British Imperial Yard and French Standard 
Meter of which we have made duplicate standards of excep- 
tional accuracy, Pratt & Whitney Standards and Gauges 
have been recognized as the predominating influence in the stand- 
ardization of manufacturing methods throughout the industrial world. 





Manufacturing Equipment of Sp 


Pratt & Whitney Company furnishes complete equipments of 
special gauges for manufacturing guns and ammunition, sew 
ing machines, typewriters, etc., upon a strictly interchangeable 


basis. 


RATT & WHITNEY CO. 


GENERAL OFFICES, lll BROADWAY, NEW YORK 
WORKS, HARTFORD, CONNECTICUT 

















SALES OFFICES AND AGENCIES—Boston, 93-95 Oliver St Philadelphia, 4 N. 21st St Pittsburgh, Frick Bldg. Cleveland, O., T Niles Tool 
Works Co., 730 Superior Ave Cincinnati, The Niles Tool Works Co., 338 W. Fourth St. Detroit, Kerr Bldg. Chicago, W. Wa t | l IN rson 
St. St. Louis, 516 N. Third St. Birmingham, Ala., 2015 First Ave San Francisco, |) to IS Fren tSt. For Colorado, Utah, Wyoming and New Mexice, 
Hendrie & Bolthoff Manufacturing & Supply Co., Denver For Canada, Pratt & Whit ( t Ca la, Ltd Dunda Mlontr I t Wint \ an- 
couver 
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Better Lubrication than if Oil 
Were Poured from a Bucket 


A man with a bucket could only keep a few 


gears in a constant stream of oil. 


In the Lodge & Shipley Selective Head all gears 
and bearings are always ina bath of oil, flooded 
by splash lubrication from the reservoir in the 


main headstock casting. 





Write for Bulletin 128 B 






The Lodge & Shipley 
Machine Tool Co. 


Cincinnati, Ohio 
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Thirty-Four Years on the 
FORWARD MARCH 


| 1 


An organized army of lathes—from the general type to those 
suited for the most specialized requirements. 


\s a “feeler’’ of what Bradford has accomplished during these 
thirty-four years—as a test of Bradford efhciency—put your 


7 


most difficult problem up to us. Our qualifications to lead 
vou to greater achievements in production, precision and low 
costs, will then show in tangible form. And that is really the 


only basis on which to judge. 


No matter what your requirements, there’s a Bradford made 


for them. 


Put it up to us NOW. 


THE BRADFORD MACHINE TOOL COMPANY 


CINCINNATI, OHIO, U. S. A. 


& Ss ( 


























or 
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if any one of the three thousand and 
more owners of the Cincinnati Treatise 
on Milling and Milling Machines is dis- 
satisfied with the book we have yet to 
hear of it. 


eo ual SP RE, =, K3 7 " oF 





It may seem too good to be true, but 
they’re all satisfied. A number who 
have written in have been more than 
generous in their praise—and this chorus 
of satisfaction has come from all sources 
—owners and superintendents of shops, 
teachers in ‘‘tech’’ schools and from the 
men who operate milling machines. 





A Pe ea ae 
4 . 


Each has put this Treatise to practical 
use. That is why it is valuable—because 
itis usable. It’s really a tool—a tool that 
helps you to do better, more productive 
milling. 


That’s why you—whether owner, super- 
intendent or operator—should have a 
copy. The price is $1.50—and the coupon 
on the opposite page is put there to make 
ordering easy. 












Table of Contents 





CHAPTER XVI 










CHAPTER I Page CHAPTER IX : ee , 
The Construction and Use of Milling Milling Cutters—Notes on the Design Spiral Gear Cutting—Calculations, For- 
Machines and Efficiency of Modern Cutters 140 mulas, Tables, etc 291 
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An Analysis of the Process of Milling 91 Milling Jigs and Fixtures 197 Change Gears for Cutting Spirals 332 
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Here are just a few excerpts from letters received from 


superintendents and 


From Operators— 


operators. Read them: 


From Superintendents 


“I am highly pleased with it and am satisfied that it is “The best $1.50 I ever spent 


worth many times what I paid for it. 
5. eG, 
Travo, N. S.’ 


“T think article on indexing to seconds is very good, and I 
think on the whole the book will prove well worth having. 


P.M. Bony 


Boston, Mass.” 


“‘T received the book all O. K. and I am very well pleased 
with it, and I believe it will be a great help to me in my 


work. 
S &. 
Prompton, Pa.” 


“The copy of ‘A Treatise on Milling and Milling Machines,’ 
arrived O. K. this A.M., and I am very much pleased 
with it. 
BE... 
Chicago, Ill.” 


“I am very happy to acknowledge receipt of your treatise 
on Milling Machine work. I find it to be the most thorough 
and instructive book concerning this class of work that 
I’ve ever seen. 
ee = 
Pearl Harbor, T. H.” 


“Having purchased and read your latest book (A Treatise 
on Milling and Milling Machines), permit me to say it i 
the best I have ever read on the subject. 
a a 
Rochester, N. Y.” 


Ss 


Use the Coupon— 


The book contains over 400 pages, neatly and 
flexibly bound, large clear type, and with tables or 
illustrations on practically every page. We are 
sure you will be thoroughly satisfied in every way 
with your purchase 


The Cincinnati 


Milling Machine Co. 


Cincinnati, Ohio 


A a 
Detroit, Mich.” 


“We are sending you today our order for two of your books 
entitled ‘A Treatise on Milling and Milling Machines.’ 
We would appreciate your forwarding these at once, as 
there is valuable information contained in these books 
which we wish to put in the hands of two of our men 
S. M. Co., 
Claremont, N. H.” 


“It is a very complete treatise on milling machines. I 
am sure it will be of great value to me in solving the 
daily problems of this class of work. 
P. mae Ae 20; 
Detroit, Mich.” 


“In reply to your favor of February 28th, we beg to advise 
that we desire 14 copies of your book, ‘‘Treatise on Milling 
and Milling Machines 
‘‘We consider this one of the best books that we have ever 
seen on the subject, and as a number of our men desire 
copies we have decided to give these books to them. 
I. W. M. Co., 
Middletown, N. Y.”’ 


“In looking over the book casually I notice a number of 
‘Kinks’ that will be of value in our shop, and I will cer 
tainly go into the entire work very carefully 
The D. B. I. W. Co., 
Denver, Colo.” 


“We will be glad if you will send us three more copies of 
this book for which we will be very glad to honor your bill. 

J. M.F., 
Rochester, N. Y.” 


“IT can safely say that it is the best book of its kind that I 
ever saw 
I. M. M. Co., 
Terre Haute, Ind.” 


PSSSSSSSSSSSSSSSSSSSSSSeeeeuessseesoeseaoaeeeeeeoe 


r 
r 
‘ 
' Ee era Pn ree 
' P P ones . . 
. The Cincinnati Milling Machine Co., 
: Cincinnati, Ohio. 
; Gentlemen: 
; Send me a copy of your “A Treatise on Milling and Milling 
' Machines” post prepaid. Enclosed find $1.50 in check, money 
- order, cash, stamps. 
: PORE. can Sones a sas be weak 
r 
— eiviscvnnesasmensamawnd 
' 
REE. he 6terke tenes seened 10-4-17 
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It is possible to run several operations through a large Ingersoll at 
the same pass of table, thus using a long machine which can _ be 
utilized later for one of the operations when the production in- 
creases. It is advisable to buy a machine with plenty of width and 
length as it fits future work better. The milling heads can be re- 
placed quickly and at small expense if the design changes. 


Concerning Method 


Note, this is the first item and it is the most important. But it 1s 
free, absolutely without obligation. Our method will be interest- 
ing at least and we will aim to make it the best. 


The Ingersoll Milling Machine Company 


Main Office and Works, Rockford, Ill, U. S. A. 
New York Office, 50 Church St., '! HF ( V Detroit Office, 806-8 David Whitney Bidg., //. C. Rose, M 


FOREIGN AGENTS: C. W. Burton, Griffiths «& ¢ I lon, England. R. 8. Stokvis & Zonen, Ltd., Rotterdam, Holland. Fen- 
wick Freres & ¢ I I I Moscow Mact I nd | ( Moscow, Russi 
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GEOMETRIC 


‘The 
DieHead 
that Thinks™ 











The above phrase is from the inspired 
statement of an enthusiastic user. 


But we claim even better than that 
for geometrics. They don’t need to 
think. They are so designed and con- 
structed as to go through the sole 
operation for which they are made 
the cutting of true, clean threads 
without the slightest variation. In 
this one respect the thinking organ- 
ism is inferior to the well-designed 
automatic mechanism. 








We might adduce many reasons why 
Geometric Die Heads are best fitted 
for your threading requirements 
but these reasons all sum up in the 
fact that Geometrics have evidently 
proven best fitted for the needs of an 
immense proportion of threading 
tool users. 





In a recent edition of the American Machin- 
ist, eight of every ten of the advertisers 
concerned with cutting threads, were 
known Geometric users. Form your own 
conclusions. 











The Geometric Tool Company, New Haven, Conn., U. S. A. 


Chicago Office, 545 W. Washington Bivd 


Regular Agents = The Chas. A. Strelinger Co., Detroit, Mict Hill, Clarke & Co Canada — The A. R. Williams Machinery Co., Ltd., Toronto, Winnipeg and St. John 

Boston Vandyck-Churchill Co... New York nd Philadelohi 1 wn & Zortman N_ 1 Williams & Wilson, Ltd., Montreal 

Machinery Co., Pittsburgh, Penna.; The E. A. Kinsey ¢ hio; Strong, Foreign Chas. Caurchil & ‘ Ltd., Londen, Birminghas ees. Se 

Carlisle & Hammond Co., ¢ ind. Ohio Donauwerk, Ernst Krause & ( Vienna. V. Lowenet eg -—» Som 

arlisle < I in Mohn, Norwa Bev & Edwar ty, Ltd nd White & Rae, 
rurret Lathes. 


” , leimbourt ‘ 
Pacific Coast= General Machinery & Supply Co., San Francisco, Calif Sydney, Australia. Also all manufacturers of Screw Machines and 
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Chapter 39 






1855 Saw This “Multiple Spindle” 

















We now come to a departure from the single-spindle drill press. 


The above picture shows a multiple-spindle drill press built 
about 1855. 

On this machine the two middle spindles were gear-driven and 
evidently intended for heavier drilling, while the two outer spindles 


were belt-driven. 





The table was elevated either by hand or by foot lever and rack- 
and-pinion. Stops were provided, as shown, for limiting the travel of 


the table up and down. 














a 


















The Cincinnati 


24 to 42-in. Heavy Pattern 
Upright Drilling Machine 


When it comes to modern drilling 
machines the study of Cincinnati 
Drilling Machines also reveals many 
points of interest. 

The Automatic Trip disengages the 
feed at any predetermined depth and 
guards against the spindle being ad- 
vanced beyond its intended range of 
movement. 


The Head is adjusted by a steel rack 
and pinion, is provided with means for 
. ‘ sisal ae taking up wear on the spindle sleeve, 
The Cincinnati Bickford is counterbalanced by a weight inside 
4, 5 and 6-ft. Regular Plain the column, and is readily clamped 


wherever set. 


Radial Drilling Machine 











Here is a line that also reveals 
many strong features. 


The unusually powerful clamp- 
ing device on column for locking 
arm in position is very effective 
and does not change position of 
arm or drill spindle when operated, 


The arm is of most 
improved design, ex- 
tremely stiff, provid- 
ing generous support, 
and long, narrow 
guideway for head. 


The Cincinnati Bickford Tool Co. 


Oakley, Cincinnati, Ohio, U. S. A. 
Drilling Machinery for Both High Speed and Ordinary Drills 
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125 per 9-hour day 


Steering Gear Cases of malleable iron pro- 
duced in the Single-Spindle Flat Turret Lathe 
at the rate of 125 per day. (This figures 
about 4 min. per piece). The operations are 
as follows: 

2 borings, recessing, 2 facings, 

2 reamings. 

One Machine turns out 160 per day. 


(Facts and figures from a large manufacturing plant in Detroit. 


_ 


[HARTNESS FLAT TURRET | ATHE | 

















Famous for These Features: 


The Flat Turret which holds every tool securely and brings it against 
the work in the same unvarying position, hour after hour. The Cross 
Sliding Head (exclusive) which gives every turret tool a cross feed, if 
necessary, and reduces the tool outfit to the utmost of simplicity and 
stiffness. 

12 Carriage Stops control all longitudinal movements of cutting tools. 
9 Cross-Sliding Head Stops control all lateral movements of cutting 
tools. 

9 Spindle Speeds insure peripheral cor rect cutting speeds regardless of 
diameters or material being worked. 

9 Different Feeds insure the correct amount of chip for every kind of 
cutting operation. 

6 Turret Positions. 

The Single Spindle Flat Turret Lathe is made in two sizes and is used 
for both bar and chucking work 


Data on the Flat Turret Lathe gladly compiled for 
your individual problem. Send us your blueprints. 


Jones & Lamson Machine Company 
Springfield, Vt., U.S. A. and 109 Queen Victoria Street, London, E. C. 


France, Spain and Belgium: F. Auberty & Co., 91 Rue de Maubeuge, Paris: Holland: Spliethoff, 
Beeuwkes & Cx Rotterdam 
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HE job on the 
machine is a 
Double Thread 
Acme The 


Para- 


Tap. 
material is 
gon Oil Hardening 
Steel. The 
ations consist of 
threading 


oper- 


turning, 
and relieving. 
The jobs illustrated 


are as follows 

1. Inserted tooth 
washout plug tap 

2. Worm wheel hob 
Acme tap 

. Worm wheel 
boring mill 

thread tap 

tooth 


for 


Triple 
3. Inserted 
cutter 
. Cross head reamer 
. Ratchet jack tap 
20" frame reamer 
. Knuckle pin nut 
gauge and plug 
. Reverse lever 
latch cutter 
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Tool Room—Scranton Shops 


Delaware, Lackawanna & Western R. R. 


The wide range of usefulness and adaptabil- 
ity of ““American”’ Lathes in railroad shops 
is shown by this typical toolroom installa- 
tion in the Scranton, Pa., shops of the 
Delaware, Lackawanna & Western Rail- 
road. 

Tool making requires very accurate work; 
consequently two ‘““American”’ Lathes were 
recently installed in this shop to take care 
of such work as making Triple Thread 
Cross Head Reamers, Inserted Tooth 
Cutters, Worm Wheel Hobs, Ratchet 
Jack Taps, Gauges, etc. 

“‘American” Lathes, Planers, Shapers and 
Radial Drills are rapidly becoming stand- 
ards in railroad shops because of their high 
productiveness and numerous foolproof 
features. 
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High Duty ' 
Tool Room Lathe ‘° 


Look over this collection of tools; taps, hobs, milling 
cutters, reamers—they prove the universal application of 
American Toolroom Lathes. 


Every requirement of a toolroom lathe is found in the 
‘‘American.’’ Accuracy, speed, adaptability, are its kd 
essential characteristics and beyond all, that depend- 
ability which is inseparable from the tool raarked 


‘*American.’”’ 


We can convince you that your next toolroom lathe should 
be an American. Ask us. 


The American Tool Works Co. 


Cincinnati, U.S. A. 


Lathes Planers 


Shapers Radials 
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GEAR SHAPER SERVICE Engineer 
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Are You Acquainted with 
the “Live Wire” Gear Shaper 


The Fellows Gear Shaper Company 


Foreign Agents: 


Service Organization? 


Every manufacturer of spur or helical, external, internal or 
shoulder gears; in large or small quantities, owes it to his best 
interests to get acquainted with the Gear Shaper Service 
Organization. These men, whose photographs appear on the 
opposite page, are all experienced engineers. They will find 
hidden treasures in your gear cutting department, and if there 


is a dollar to be saved it is their business to prove this to you. 


Like the Gear Shaper, which this Service Organization 
represents, it stands in a class by itself. No other Service 
Organization in existence in the gear cutting, or in fact any 
other field, has been developed to such a high degree of 


efficiency. 


This is no idle statement. We will prove it if you will only 


give us the opportunity. 


Take your first step in this direction by getting in touch 
with W. F. Slomer, our General Service Engineer and General 
Sales Manager, who makes his headquarters at 13] Lothrop 
Ave., Detroit, Mich. He will personally see that our nearest 
representative attends to your wants; or, if you prefer, write 
us for details regarding the scope of the Gear Shaper Service, 
and what it means to you in the matter of dollars and cents. 
The Gear Shaper is the only gear cutting machine that is 
backed by a Service Organization worthy of the name. Let us 


prove this to you. 


Springfield, Vt., U.S. A. 


Milan, Italy; Yokohama, Japan; Calcutta, India. 


Alfred Herbert, Ltd., Coventry, England; Paris, France and Spain; 
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KEMPSMITF 
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Kempsmith 
Plain 
Milling 
Machines 


Built in 
three sizes. 


Can be 
furnished 
with a 

full line 

of highly 
effective 
attachments. 


The Kempsmith Manufacturing Co. 
Milwaukee, U. S. A. 
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HARDENED RADIUS LINK FINISHING EQUIPMENT 


The Newton Radius 
Link Grinding Machine 


illustrated at the bottom of this 
page, is frankly a compromise be- 
tween the requirements of grinding 
and the methods of locomotive 
shops, but it is a pronounced suc- 
cess. The original machine was 
developed for one of the two larg- 
est United States locomotive man- 
ufacturers, and since installation 
has handled all of their work. At 
present a second machine is under ne ame 
construction for this customer, 
more, however, as equipment in- 
surance than as a present neces- 
sity. 


Pe amtLere 














The other of America’s largest 
locomotive builders has com- 
missioned us to build two 
machines. Three of the large 
American _ railroad __ sys- 
tems have adopted the 
Newton method as their 
standard, so has a 
prominent foreign 

railroad system; and 
we would like to tell 
you of others. The 
capacity is for links 
from 24-in. to 100-in. 


radii, and 5-in. face. 


Newton 
Machine 
Tool 
Works, Inc. 


Philadelphia, U.S. A. 
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every manufacturer has to contend with is the apparent 
To help you meet this problem we are running this 
the number of men on the 


you the possi- 


problem oft toda 
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A man can, without previous shop training, go into your manufacturing depart- 
ment and almost from the day he starts work be a highly productive unit—if you 


put him on 


P & J Manufacturing Automatics 


For every successful labor-saving device is built into these machines. They are so 
simple in operation that once they are todled*wp all that ‘the operator has to do i 
keep them supplied with work. One man can easily take care of from two to six 
machines, according to the nature and length of time of the operations being com 


pleted. Look into P& J possibilities. \\ hy not start now 


Just let us have blueprints of the pieces vou are handling on turrets and chucking 
machines. The figures—guaranteed ones—we will give you are bound to convince 


you. 


Potter & Johnston 


Pawtucket, R. I. 


OFFICES AND REPRESENTATIVES— Office for Great Britain and France 6s 
Avenue de la Grand Armee, Paris, J. Ryan, Manager. New York Office: Fulton Bidg., 
50 Church St., Walter H. Foster, Manager Detroit Office: Modern Machinery & 
Engineering Co., 1514 Ford Bidg Chicago Office: 4213 Sheridan Road, Chas. H 
Shaw, Manager. Toronto Office: 1501 Royal Bank Bldg., E. C. Roelofson, Manager 
FOREIGN AGENTS—C has. Churchill & Co., Ltd., London, Birmingham, Manches 
ter, Newcastile-on-Tyne, England and Glasgow, Scot id. Ercole Vaghi, Milan, Italy 
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~ FORM IT O 


btm things determine largely the cost of production on 


intricately formed parts such as the job shown. 


FIRST—A Single Spindle Automatic Turret Lathe, so designed and constructed 
that heavy cuts and fast feeds can be employed without sacrifice 
of accuracy. 


SECOND—Forming Tools that are right in materials, correctly hardened and 
ground to cut on fast feeds, and to stand up under long runs with 
a minimum loss of time for sharpening or adjusting. 


With NAMCO Single Spindle equipment, maintenance of sizes on all dimensions 
is obtained in a way impossible without the use of Forming Tools, rigidly held. 


Actual size of 
piece—6” long, 
3%,” diameter, 
246” bore entire 
length. Note the 
many dimensions 
possible with a 
Gridley Formin, 
Tool. 


This is only one of thousands of Forming jobs being done on Gridleys every 
day. On simple jobs as well, a Gridley Vertical or Circular Forming Tool on 
a Gridley Automatic will add to your production—reduce your costs. 
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GRIDLEY 


ie is the machine tool and its equipment that is responsible for 
the RAPID PRODUCTION—-ACCURACY—ECONOMY. 





This is the three-fold basis for the constantly increasing demand 
for all types of Gridley Automatics that has caused the 100% 
increase in our Windsor Plant capacity. The increase means 
better service in every way. 


Our Service Department is always ready to quote on your specifications with- 
out obligation to you. 


Four sizes of machines— 

Chuck capacity, 214”, 314”, 
414 I ” he oe 

pale of feed, 134”; turn- 
ing, 12”. 


Note: 


—Rigid Frame Construction 

—Spindle supported in two large 
bearings 

— Method of holding and advanc- 
ing tools on turret 

—Cam Action 

— Simplicity of Construction thru- 
out. 


This machine will handle either 


bar or single piece chucking work, 
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Let Machine Power Make 


HAT measures are you adopting to meet the steady drain which the 
military draft will put upon your working force? 
How will you maintain your output-——to say nothing of increasing it? 
Can you readily replace the men who leave? Not without some other manu- 
facturer suffering a loss. 
Can you hope for a sufficiently greater individual efficiency from those who re- 
main? Hardly, with the same facilities. 
What, then, is the solution for this perplexing problem? 
The solution—if there is one—lies in the direction of improved processes and more 
efhicient machinery. 


Naturally, first and most careful consideration should be given to the field pre- 
senting the greatest possibilities for increasing output while saving labor. 

















INDRA LEFEVEPATINY 
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Good Your Loss of Man Power 


[N no section of the machine shop are the opportunities for effecting economies 
so great as on bar and chuck work. 

The “NEW BRITAIN” Six-Spindle Automatic Screw Machine's greater tooling 
capacity enables it to produce 50°% to 200°; greater output than is possible with 
machines of older type. 

While “NEW BRITAIN” Multiple-Spindle Automatic Chucking Machines, by 
performing all operations simultaneously—in some cases, finishing both ends at 
once—are able to chuck castings, forgings, and second-operation bar work 300°; 
to 500°;, faster than other machines designed for a similar purpose. 

Let us give you production estimates for handling your work “The New Britain 
Way,” for comparison with output you are now obtaining. Send samples or 


blueprints. 


The New Britain Machine Co., oo 70'S". 
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New Desig 


The view above shows the spindle head used on our 4}-inch, 
51-inch, 63-inch and 73-inch automatics. This is something 
new with us for the reason that we have no hood that screws 
on the end of the spindle as we do on our smaller size machines 

—it is all one piece. The inside of this spindle is machined 
exact to gauge. The piece shown on the outside is steel hard- 
ened and ground all over, tapered on the inside to receive the 
chuck. The strain of the chuck comes against this steel piece 
rather than against the chuck hood which is used on smaller 
sizes. 












We consider this an extremely up-to-date and rigid con- 
struction for the reason that we have but very little over-hang. 
When using very wide forming tools, our cutting is closer to 
the main bearing. The merits of this will unquestionably be 
understood by the reader. 








CLEVELAND AUTOMATIC MACHINE 
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pindle Head 


This view shows the opposite end of the spindle head. The 
hand operation for opening and closing the chuck is notice- 
able, and by swinging back the latch after the chuck is set to 
grip the bar to a disengaged position, then the machine is free 
to operate automatically. 


The toggle shown in the cut on the spindle is designed for 
great power, which is necessary in gripping a large bar against 
the resistance of rapid cutting tools, because with this toggle 
we grip the bar exceptionally firm. This style of mechanism 
enables us to move the chuck after it is released longitudinally, 
a much greater distance than the style of machines previously 
used by us, leaving a space on our large machines of practically 
1-16 inch of clearance on the side of the bar. 


The object of explaining this is to show that we can handle 
with our large machines, regular commercial, rough, black 
bars and the variation in size will cause us no annoyance. We 
consider this exceptionally important on a large automatic. 


i) 


~~“) 


COMPANY, CLEVELAND, OHIO, U.S. A. 
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Facts—Plain Facts 


OU and hundreds of other pro- 

re ive manutacturers are Vo! 

rica b Cc Cl in reasing cost 
of labor and 


If you 1 
you may 


crease the price of your product 
lose business It you decrease 
the quality of your product, you will 
urely lose future business. But—1if vou 
in increase the quality of your product 





id at the ime time decrease the cost of 
production, you can laugh at competition 
{nd that is what iriable speed, spiral 
geared Gray Planet vill enable you t 
do, tor thr I I ons 





Ist-—You can run at the proper cutt 
speed tor each of your particular jol 


whether you are roughing or finishing Gray 
whether vou are planing cast iron, Ye 
© ins | | Planers 


Mad for those 


2nd—The smooth motion imparted to the who went the best 














table by the spiral-geared driving 
system, combined with the rigidity 
of the machines, obviates chattering 
ind permits faster cutting 
peeds than are ordinarily 









I 7 
practicabk 











vill produce per 
tly straight, true surtaces 
| liminate 


scraping 








, 
the necessit 









Write for special 
descriptive circular. 






TheG. A. Gray Co. 


Cincinnati, Ohio 
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| here Bearings 
Must Be Dependable 


To the aviator the failure of a bearing 
means an immediate, pressing danger. 
The stoppage of his propeller compels in- 
stant volplaning to the ground, with the 
danger of losing control of his machine 
with the danger of finding no safe landing 
place. Only a bearing of the utmost reli- 
ability can be used for such service. 


Yet the tremendous thrust of the propeller 
the high speed and power of the engine 

the heavy loads and frequent overloads 

place a most exacting duty on the bearings. 


Many leading manufacturers of airplanes 
have built into their machines Hess-Bright 
Ball Bearings, both of the thrust and an- 
nular type. 


HESS-BRIGHT 


PHILADELPHIA 


Hess-Bright’s Conrad Patents 
are thoroughly adjudicated. 


The Hess-Bright An- 
nular Type Ball Bearing, 
Standardized manufac- 
ture gives to every Hess- 
Bright Ball Bearing uni- 
form dependability in 


service. 


29 
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HEALD 
Internal 
Cylinder 
and 
Surface 
Grinding 
Machines 
Make Good 


Everywhere 

























THE HEALD MACHINE COMPANY, 


New York, 839 Singer Bldg. Philadelphia, 1104 Commonwealth Bldg. Chicago, 24 So. Jefferson St. 


h-Booth-Usher 

















Angeles 






Co... Los 





d Portland Smit 





Smith Co., San Francisco ar 





Eccles & 





AGENTS 





PACIFIC COAST 


oe 





| 
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It is not necessary for us to ask for testimonials; they just naturally come along. Repeat 
orders, large batteries of machines in hundreds of shops, the remarkable growth of the Heald 
Machine Company—all testify as to the superiority of Heald equipment. 

The fact that Heald Grinding Machines are being sold in very large numbers, both at home 
and ‘‘overseas,”’ is proot that they will make good for you. 


If you don’t know just what our Grinders will do on vour work we’ll gladly tell you 
with no obligation on your part. Write the nearest Branch Office. 


10 New Bond St., WORCESTER, MASS. 


Detroit, 911 Majestic Bldg. Cincinnati, 602 Provident Bank Bldg. Cleveland, 710 Engineers Bldg. 


FOREIGN AGENTS: Alfred Herbert, Ltd., England, Italy, France, Switzerland, Spain and Portugal F. W. Horne & C 
WwW So esson & Co Ltd., Sweder ‘ irk and Norway Iz koff & Co., BR 





a 











=) 
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Machines. 
That Fit the 
Small Work 


%-in, x 4-ft. “Star” 
Engine Lathe 


Star 
TRADE MARK 


REGISTERED 


li-in. x 5-ft. “Sts 
Engine Lathe o 
oil pan 


STAR ee ae all 
LATHES (t=. . 


Years of specializing in lathe 
manutacture have enabled us to 
produce these tools. 





They ofter a high-quality machine 
to fill every need in light manu- 
facturing —a machine that is 
economical in first cost, econom- 
ical in operation. 


13-in. x 6-ft. “Star” 
Engine Lathe 


The Seneca Falls Manufacturing Company 
387 Fall Street, Seneca Falls, N. Y. 
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TUT Ee 


Complete Line 


8-inch to 50-inch swing 
(with or without Tapping Attachment) 


Upright Drills 
Horizontal Drills 
Gang Drills 














BARNES JP)RILLS 











Accuracy—Convenience of Operation—Strength 
Made by 


W.F. & John Barnes Co. 


1995 Ruby St. Rockford, Ill., U.S. A. 
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The Smooth, Chatterless, Double Belt 
Drive of the Becker— 


Absolutely direct transmission of power— 


Entire elimination of the series of small shocks which con- 
stitute gear action, and in its place the uniform, continuous 
impulse of the powerful belt 


Fullest economy of power—one-third to one-half less than all 
gear driven millers 


The infinitesimal variation of feed obtainable by means of the 


Becker Patented Roller Feed 


these are some of the advantages which attach to the famous be!t 
drive of Becker High Power Vertical Millers. 


These machines can be depended upon to drive their high speed steel 
tools to their maximum cutting power, with an entire absence of 
vibration. Becker users all over the machinery world have demon- 
strated this. 
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The entire Becker line of milling machines offers a wide 
choice. It is certain to include the machine best fitted to your 
milling needs. 

Look over the Becker Catalog—an interesting treatise on 
modern milling—then let us tell you where you can see a 
Becker machine in operation. 


Becker Milling Machine Company 
Hyde Park, Mass., U.S. A. 


Cincinnati. H. B. Slate, Hartford, Con: National Supply ¢ I O $ n | 
Allied Machinery Co. of America, Paris 
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Dependability 





You need never have any doubts about a able; they operate from a roller bearing 
Chard Lathe. You'll find it as depend countershaft that defies ordinary counter 
able as your most pun tilious workman shaft troubles; shear Wipers and oiling 
on the job ready to start producing in the devices cast integral—not bolted on 

morning and keep it up uninterruptedly cannot work loose or come off—no delay 
all day no trouble here; apron gears all oil from 


Chard Lathes stay right because they are one oil hole in carriage—no danger of lack 
< « Sta « < 


built right. They are the perfected product 
of 35 years of lathe building experience 
the essence of what has been found to be 


of lubrication 


Chard Lathes are made in 16 in., 18 in 


: and 20 in., semi-and quick change, 24 in 
best in design, best in material and best in 


k and 28 in. quick change only. Four-step 
workmarl ) ’ 

vO anshiy back gear, and three-step double back 
[hey contain many trouble eliminating gear Also. 16 in. Manufac turing tor most 


teatures I verything is readily get-at rapid produc tion on duplicate parts 


Write for special descriptive bulletins, prices and de- 
livery schedules. All inquiries given prompt attention. 


Chard Lathe Co., Newcastle, Ind. 


DOMESTIC DISTRIBUTORS 


Vonnegut Machinery Company Indianapolis, Indiana. The F. O. Stallman Supply Co., San Francisco, Cal. 
English & Miller Machinery ¢ ompany, Detroit, Mich. J S. Miller Machinery Co., Pittsburgh, Pa 
The W. M. Pattiso supply Co., Cleveland, Ohio Monarch Machinery Co., Philadelphia, Pa 


Hill larke & Chicago, Ill 


Patterson Tool & Supply Company, Dayton, Ohio. 
Ogden R. Adams, Rochester, New York. 





CHARD-28 


— 
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ACIENCE has reached such a stage 


w4lthat most machines have not attained 


their highest development until they 


are equipped with ball bearings. 


€ Naturally so— because only by reducing friction and 
wear to a minimum do machines become most effective. 


© New Departure Ball Bearings are your logical choice, 
because they provide strength, stamina and _service- 
ability, as well as eliminating friction evils. 


© Back of the New Departure product is a remarkably 
competent organization for co-operating with you in the 
working out of your own particular problems. 


“We can save you needless experimenting if you will 


send us your blue prints and information regarding 


character of work, speed and load data, etc. 


THE NEW DEPARTURE MANUFACTURING CO., BRISTOL, CONN. 


NEW DEPARTURE 
BALL ‘BEARINGS 
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SOUULTLAALETEVUANNEETU OECTA EEL POPPED TDD 
; 
: 
3 
3 
: A milling machine kne¢ in appreciable nart 
z must offer great resistance to the saddle slide 
: distortion in order that the clamps are set up 
3 table will be given rigidity of the cut applied 
= and the alignment of the espe true 
= work maintained. In addition taken high abov: 
: it must also be capable of the table, as is tre 
= withstanding heavy down cast 
: ward thrust 
: With the 
5 The knees of 
Milwaukee Milling Ma- 
5 chines are box section, 
: semi-steel castings with 
3 solid tops and are cap 
z able of withstanding 
: severe distortional 
: strains and heavy down 
: ward thrusts. 
The saddle slide is 
= cast solid without holes 
or slots to close under 
pressure and = impair 
: alignment of the work. 
: With the slotted top 
: form of knee there 1 
E 


KEARNEY © IRECKER Co. 


UU 


Pe 


POLTETECECEDECOOEUESESEOEOUGEORUGORORUOEEO RI EOOONEE 


M A ( 


ui 


MILWAUKEE MILLING MACHINES 
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The Solid Top Knee 


ig ol knee,i is, of course, impossible 
en the ior the saddle slide to close 
e strain under pressure The solid 
This is top also prevents dirt or 
e cut be hips getting into the mech 

top anism inside the knee 

tly the 

Milwaukee Milling 
\lachines embody many other 
» form of features of design and con- 
struction. The box 
section column with 


few and small openings 


double overarm 


flanged spindle auto- 


7} 


matic flooded _lubrica- 


tion—cutter lubricating 
system an integral part 


of the machine—all 
make for efficient milling 
hea \ 


WOTS 


n light or 

Catalogue No. 20, il 
lustrating and describing 
Milwaukee Milling 
Machines and _ acces- 
sories in detail, sent on 


request 


MILWAUKEE, WIS. U.S.A. 


FUTUAGECEUUCHCRDAGEGEEEEOEEREEOELEL OEOTUEUEEEGETRU EURO TEREREDEDECEET EL EOET EET 


MTT iT 








PEED TEEPE 


TOCVUEEETEETATEREOLUCTAOEEOEEEEEECEED EAT UUEEEEDEEAEOECUI AN OTEAEOOLEOENUNOEESEETOOOUEEEEEONESOOANNENDEOTAGOOONEEEOTOEENEEEEEOLON 


CUUUEVECDETACTEDEDEODETECOPDEEELEOOEEELEUOO TET ECTETED CETTE TETETEN OEE ET OO CE OTOH OE eEnEONEEY 


TUDEEUEE DED OETEEDEOT DEES OPE EDEO ETE TER TEED EELEOETER DEEDS OEETEE ODETTE TET TEA TEA TET EETT ENTER EET TEO EEE TEEO EE EED EATER EERO EE ENAEECODEA TOOT ERDECDTEOTEEOERTPECEON EE OEN ERG ENTE 


ETO COCUTOCOOEEETSOOCTELLOREE TEE 









October 4, 1917 Buying—AMERICAN MACHINIS T—Section 89 











ade“ 





Standard High Speed GoppARD Joo(o. 


Milling Cutters and GB itlerstele 
Hobs carried in stock Det ext | 








10 Buying—A MERICAN MACHINIS T—Section Vol. 47, No. 14 


Made of Flesh and Blood 


iT an — 




























<r ” Stic. i... 
Ss Saat eae, , ose ait L = , 
- See. ie, 33 ~ ~ Rather a peculiar state- 
oe ae ae “ait > ment to apply to a 









Turret Lathe, but true 
in the case of the 


“Gisholt.”’ 


In the manufacture of a 
Gisholt Standard 
Turret Lathe we put 
flesh and blood into 
every step, as well as 
metal. Our workmen 
give their best efforts 
toward every detail— 
our designers have put 
years of thought into 
the development of 
each feature—our en- 
gineering department 
offers a plentiful sup- 
ply of “gray matter’ 
toward the successful 
solution of your prob- 
lems. 


Ne So. Sn ae GISHOLT 





Fi ms wad 
ee eee lk 2 
rie Sy? le ee TURRET LATHE 
rie peak S ; 
- eS at Tapa ee oon. A machine of high earning power whose revenue 
. ~e ~~ ; aes i, Year af - capacity is constant. 
; 2 aes When you install a Gisholt you acquire a machine 
- oe as” ~ : 
er — that is just the beginning of a profitabie invest- 
iy pat SF - : a, _— ment Let our Engineering Service Depart- 
4:3 ment give you an example of what flesh and 
at ae 


blood means to the efhciency of a machine. 


GISHOLT MACH 
1101 E. Washington Ave., 
Builders of Standard and 


Vertical and Horizontal 
Grinders, Small Tools, 


Branch Office: 50 Church 







yi 
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Grinding Tools is only a Small Part 


The Gisholt Tool 
Grinder, as its name 
implies. grinds tools. 
It grinds them quickly 
and griads them ac- 
curately—but this is 
only a smal part of its 
work 


To get at the funda- 
mental advantages 
you must consider the 
man factor, rather 
than the mere tool 
factor. You must con- 
sider that long line of 
workmen waiting 
their turn to get at the 
old emery stand 
those men at. the 
lathes who are just 
“acting busy,” with 
one eye on the emery 
stand and the ambi- 
tion to get to it the 
minute it 13 idle. 





GISHOLT 
TOOL GRINDER 


Operated by a boy, paid te do nothing but grind ey a 
tools. Likely enough you can use the boy who 
now grinds your drills, reamers, etc. 3 

When a Gishoit Tool Grinder comes in at one 
door delays and ‘dieness go cut the cther. Get 
the full story. The descriy:tive catalog is in- 
teresting. 


INE COMPANY 
Madison, Wis., U. S. A. 


Automatic Turret Lathes, 
Boring Mills, Tool 
Special Machinery, etc. 


Street, New York, N. Y. 
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UOTEVHATTAEDED Aten TNH NHN He 


LEES-BRADNER 


THREAD MILLERS 









THE LEES-BRADNER COMPANY 


CLEVELAND, U. S. A. 





GEAR GENERATORS 





OOOO CULL LULLLLLLL LULL LLL CLO CLOG CULL 








COUT 





SU 


WOETVOETTN RETA AEDETET ATT EDEL EU TAE TEE POAPU NLU EOUPNEDN NUDEENADEETUOGH LED OU AEA HOOOOEON ONL a NEA OebocEODONtO DA CeEUERDONNOEeNseoNOEOOONTEENHON 


ADAPTED FOR 
Milling Lead Screws, Fine External Threads, and Worms 
Kinds, Including Elevator Worms, Steering 
Worms anc 


Drive Axles. 





Made in four sizes 14” to 8’ 6”" between centers 


THREAD MILLERS 





LTT ULL 
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Production 


\ wrAN 
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D, 
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BRIDGEFORD 





27-inch Heavy Duty Rapid Production Lathe, 
the Johnston and Jennings Co., of Cleveland, 
are machining these big .40 point carbon steel 





forgings—9 feet Iang and 11 inches in diameter This case typifies the possibilities of the 
in the rough; 8 feet long, 9 inches diameter Bridgeford line of powerful, heavy duty ma- 
Anished. chines. We build them in all types, sizes 26 to 
Using two carriages, two tools, the machine is 60 inches. 

driving the cuts at the rate of 100 feet per Our splendid facilities enable very good 
minute; feed, } inch; depth of cut, > inch. deliveries. Write for full details. 


BRIDGEFORD MACHINE TOOL WORKS 


20 Years of Lathe Building Experience. 


177 Winton Road, Rochester, N. Y., U. S. A. 





CAN BE FURNISHED IN ANY LENGTH BED DESIRED 
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For commercial as well 


as tool-room-work— 
12-18-24-36-48-60-84 


lot 14 Vears ago, tl en 18, 24, etc.. to 84 
in which 


7 } 
qgemandad exceeds the 


~~ > 2 
_ 


There’s a Reason 


| Carn Wi' the targest ito manutacturers in the 
vO Ohio Grinders. Get full details in 
the catalogue on request. 


THE OESTERLEIN MACHINE COMPANY 


Cincinnati, Ohio 
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LATHES 


From I4'to30” | 


This cut shows a lathe which has just been 


assembled and is being put through the 


squaring test. A very light cut is first 
run across the face plate. 
is then placed across the plate having 
three very thin pieces of tissue paper 
placed under it, one on each edge and one 
near the center. If the face plate is not 
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square It IS very eas 


method and is corrected betore the ma 


A straight edge 


protect the purchaser 


MACHINE TOOL CO. 


WORCESTER, MASS. U.S.A. 


MACHINIS T—Section 15 


— ——. Sa eke ae | 


PUTTING ACCURACY” GOOD WORKMANSHIP 


INTO 


WHITCOMB-BLAISDELL LATHES 


— ey | 
No. 8 














of an interesting 
series of 


Advertisements 








After Assembly—the Squaring Test 


i] detected by this 


lowed to pass 


d this illustrates the care with which 


s interests 


/ 


—— 


PLANERS 
Fromrt7"to 48" 
_ WIDE —_Y 
Yr : J 
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The highest degree of accuracy and finish—-the greatest speed—the 
lowest cost—these are the requirements in the making of the gages 
which precedes the manufacture of America’s airplane fleet. 


Accuracy, finish, production, economy and universal application— 
all are admirably met in the LANDIS Universal. 





Then, too, the ease of operating this machine, ‘argely due to its 
design of stationary work table and traveling wheel—the simplicity 
and speed with which it can be adapted to any kind of grinding—all 
make it a most valuable accession to toolroom or manufacturing 
department. 
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Consult with us regarding your grinding needs. Let us tell you just 
what the LANDIS Universal can do for you in the grinding of the 
gages, dies and jigs demanded in our present big national need. 


Write us. 


LANDIS TOOL CO., Waynesboro, Pa. 


New York Office, 50 Church St. Agents: }}.°" ONY 
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(OF CLEVELAND) 


“PRECISION” 


BORING, DRILLING AND MILLING 


MACHINE 


ALWAYS GOOD 


and as time goes on 


ALWAYS BETTER 


| Lucas Machine Tool Co. Cleveland, Ohio, U.S. A. 


LARGE LATHES 


30, 36, 42, 48, 54 and 60-in. Sizes 


POSITIVE 
TOOTHED CLU "CHES 
IN APRON 



















Front view f apron partiy dismant xposing the construction ol 

POSITIVE, TOOTHED ED ¢ LCTCH t lises with SHEAR 

ING PIN ti t I ! wil ur before the 
rs will break wi 


STEEL GEARING a — 

‘rear view oO in 1 showing ma ne ti ( iS manta 
ae RO UGH O UT other lathes) wi Net " - — wick oiling mee nal ~ “ a. Be ar 
LATH E plate of apron 






Their Massiveness, Extraordinary Power and General Excellence adapt thes. tathes for heavy work in 
Ship Yards, Forges, Engineering Works, Steel Mills, etc. The U. S. Government is among, our customers 







THE HOUSTON, STANWOOD & GAMBLE CO. 


CINCINNATI, U. S. A. 
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NOT ONLY PLEASING IN APPEARANCE 


but also pleasing to the SHOP OWNER and OPERATOR 








are our new and redesigned 


SCREW and TURRET MACHINES 


All Sizes and Styles. 


1 
C= 


SS 





DRESES MACHINE TOOL CO., Cincinnati, Ohio 
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i} x 9 in. and 2x 11 in. Cincinnati 
Acme Screw Machine 
WITH FRICTION GEARED HEAD 


The Gearing Does Not 
Constitute a Risk— 


Safety of the operator is a first duty of every employer 
and is provided for in the Cincinnati Acme Screw 
Machine by the way of enclosing all gearing. 


, 


This feature is one which will interest the man who 
actually does the work--the man to whom you pri- 
marily look for your profit. 


Speedy Production has not been overlooked either, 
for we promise a heavy output from this machine. 


Let us send you descriptive literature. 


The Acme Machine Tool Co. 


Cincinnati, Ohio 


We also manufacture a full line of Screw Machines and Turret Lathes 








October 4, 1917 





Buying 


AMERICAN 








VOCPUUPUDEEEAPUUOEUE DAUD UE EEE 








MACHINIST 


Section 51 


A LLL LLU TTT TTT 


““G-K Betterments”’ 











A Series of Advertisements Depicting Modern Lathe Developments, 
as Embodied in Greaves-Klusman Lathes 


The Apron— 


The up-to-date successful machine 
tool must be readily accessible in all 
its vitals. 

There is no part more important to a lathe 
than the apron and carriage and in 
Greaves-Klusman Lathes the inspection and 
repair of these vital parts are facilitated by 
the easy removal of the front plate, which 
can be displaced without dismantling th 
entire carriage 

The box form of the apron provides outboard 
support for all studs. The studs are of to°l 
steel, hardened and ground 


All gears are of steel, and in the case of the 
friction gears and discs, the proper friction 
surface for the discs is obtained through 
making them of cast iron and bolting them 
securely to the gears. Thus no compromis 
in material is effected, the necessity of usin 
cast iron gears being avoided 


‘G-K Betterments” include a number ol 
lathe improvements which are designed to 
meet modern manufacturing demands, and 
enable the construction of a lathe to develop 
the highest capacities of high-speed steel 
These improvements are carefully illustrated 
and described in the book “G-K Betterments, 
a copy of which will be sent free upon your 
request 


Get the latest information on lathe development 





sf ~o=0 





write for ° 


eee, 
« 4, 


a —— eae 





° ‘© ee 


ae Fae ul ES 


2 
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‘G-K Betterments’’—free 


Greaves-Klusman Tool Co., Cincinnati, Ohio 


pee 
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.. 
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16-18 ia. Heavy Duty Quick Change 





POTETOEETENTROTEOONTRTDRORETECTEO OCTET TRU OTOETORTTEDEOTEUOECEETROTOTEV ONT EEOLETEO TET EDOCODEOEEOEORDTONTEODEUONONOEECEOOUOOOO ES OEN TONER EOI OVEN 
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Quick Delivery on these sizes. 


TUCCCCEVETEDIVEUVLEVEETEVEETESEPOTTCR RENO ED AtRU EAE SETERODOEDCRERECEU BORER 


TULLE 


me 


TH 
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UL 
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Tereeeeaeenineat 
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A WEALTH OF WISDOM 
FOR THE NAVAL STUDENTS 


CINCINNATI PLANER COMPANY 


The United States Government does not for a moment overlook the value of 
demonstrating the Cincinnati Planer as a material part of the training at 
\nnapolis. 


‘The midshipman (First Class) shown above, has been operating the Cincannat 
Planer installed in the machine shop of the Department of Marine I:ngineering 
and Naval Construction. ‘This Planer will take work 24 in. wide, 24 in. higl 
and 6 ft. long. It is motor-driven, 220 volts direct current. 


In case you are not already cognizant of the many good points 
found in Cincinnati Planers, let us send you particulars. 





CINCINNATI, OHIO, U. S. A. 








Jt 
we 
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Tunes Up 
Attainment 


The Cincinnati Boring and 
Turning Mill is a big machine 
and its attainment is tuned 
to its size. It is small in unit 
cost though big in production 


Strength: The massive 
housings are tied together in 
the back by cross braces to 
secure maximum rigidity 





Feeds: Direct reading 
fecds; 10 ranging from !s9 1m 
to Z in. enable operator to 
use feed best suited to work 


Write today for the com- 
plete story. 


Cincinnati 


Planer Co. 


Cincinnati, O., U.S. A. 
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tin 


_ Why Lift the Heavy Clapper Block 
and Tools for the Return Stroke? 


we 


TOPUUEEERRUAREEEEEEREEE 


You know how often you have lifted or dragged heavy 
tools and the clapper block on the return stroke wher 
laning or cutting slots in the sides of a piece where 





ide head could not be used to advantagt 


Whalen Patent 


Sizes 





: No ; and 

shank ‘sizes TEX1% aner loo 

2 x 

: Length overall relies itsell at the t troke and therefore 
= eng 0 , . , 

= 7. 20. Size ot Cut the tim ind effort equire n getting ready 

= dae “we ae e next il 

= ter XI, gX1, GN1y, 

= es ' 35.00 , , 

= Price, net, 35 It has an apron and tool block the same a 

= sf) () s+ 5 (1) ' 

= head, also a turret movement that works in tl 

- the shank. It will cut in any position desired, act ‘ 
= urface, down the sides, and do right or left under 












Ask questions and 
ask for bulletin. 





Cincinnati 


> Planer Co. 


Cincinnati, Ohio, U.S. A. 





gp % 
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‘HAYDEN! 


Five Spindle Automatic Screw Machine 


The Locking 
Mechanism is 
aneenS 


ur 


= 


ilso important at various time 


FT TTT TTT TTT TS 


on 
j itt H den he id can be unlocked 
»y hand so as to enable the operator 
to index r re ive the spindl head 
by hand 
The locking pin of the head is so 
onstructed as to insure perfect 
ndexing at all times. The locking 
pil pring is placed outside of 
—_— ‘ ‘ 
—_ machine and doe iway with the 
— ; sabyl i , 
rouble of putting a heavy, 
i t ] 
— pring in place 
—_—_—_ > , 
— There are 48 separate points of 
=— Se uperiority in Hayden Automatics 
— ‘ ‘ ‘ 
ST explained in the catalog 
send tor it 
> 
‘ 


Cincinnati Automatic 
Machine Company 
Oakley, Cincinnati 

Ohio 


~~ "The HOLYOKE’ 


Prevents Damage to Material 


With the ‘‘Holyoke” Transfer Truck you save rehandling of material. The 
machine operator simply places the finished work on the platform or skid, and it 
is ready to be moved 


SUUUAUUUTAUUUUUUUUUUELUUUUUGGUUUUUOUOUUOOUUAAUUAUNOOOESFUOUUUUEOOOGGUUUUOOOOOEOUUUUUOUUUUOOOOOOOOOOOOOGOOOOOOOOONE 








| 


Besides preventing damage to material, trucking can be done in one-tenth the time 


with the ‘“‘Holvoke Trucking Svstem, as compared with the old-fashioned 
method 
These two advantages alone, even if there were no others, would justify your 


installing “‘Holyoke”’ Trucks. 
Let us furnish you with complete information about them. Write for 
Descriptive Bulletin AM-1. 


== 


88 Sargeant St., 
Hesyeme, Mass., U.S. A. 


14 Whitehall Street, Suite 701, Tel. Broad 432 
Ch ago Offic 
08S So. Dearborn Street, Tel. Harris 
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KNOCK OFF LEVER FOR 
BACKWARD AND FORWARD 
MOTIONS 


aN f y REVERSING STOPS 


| ee ee i 


POSITIVE STOP FOR HOLE GRINDING FACING GRINDING 
FORWARD WHEEL SLIDE WHEEL w , 
HEE! 


STROKE tina 


FACING WHEEL 
STOP 








HAND WHEEL FOR 
OPERATING CHUCK 


MP PULLEY 


\ 
\ 


HAND WHEEL FOR 







DIAMETER CONTROL 


F LEVER ¥ 


FOR WATER 


SHUT OF 





#o-10 A 
pevat CHUCKING GRINOER } 
COMPANY 
spaineticco - VERNON 
uA 


Some of the unusual features of this 
two-operation grinding machine: 


From hole grinding to face grinding without re- 2 to 1 diameter control; the Bryant suspended 


chucking or other adjustment. A touch on the wheel head permits of double ease of accuracy in 
lever replaces one grinding wheel with the other. diameter control grinding. This applies to both 


The overhead drive; any spindle vibration is per- hole and face work. 
pendicular, in line with the drive. Pressure of Safety and ease of gauging; one motion of the 
hole grinding wheel against work is horizontal. operator withdraws the wheel from the work and 


Thus heavy feeds cannot affect grinding accuracy. cams it to the rear. Speed of gauging results. 


Why not apply these features to your grinding? 
Ask us what the Bryant could do on your work. 


Bryant Chucking Grinder Company 


Springfield, Vermont, U. S. A. 


Detroit Office: 924 Dime Bank Bldg., Detroit, Mich. 

















o. 

: 
Z 
. 
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Boiling Linoleum 
Compound 


is handled in 
this kettle 





Single ¢ itech 


a flere 


At the Linoleum plant of 
Dienelt & Eisenhardt, Inc., 
Philadelphia, this huge kettl 
is controlled and operated 
solely by Johnson Friction 


Clutches. 


a wa 










‘he Kettie is steam jacketed and when the boiling COM )pos|l- 

. . ‘ ’ 1 1 . . } ] 

tion 1s ready, the whole mass ts tilted and poured onto the 
ol . 4) 

Working floor. 


lwo clutches al used, one for tiuiting ind tne otner to 
} } ] 


reverse and bring back the kettle to the perpendicular 

: 

So successtul have these installations been that the firm 
are ordering Johnson Clutches for their other machines. 


Sect Broken Away, Showing Clutch Disengaged 
Johnson Clutches are safe, sure and reliable Let 


us send you our new book, ‘‘Clutch as Applied 
in Machine Building,’’ and Our Blue Catalog. 


THE CARLYLE JOHNSON MACHINE CO. 


MANCHESTER,CONN. 


» The Efands Co.. 159 Gres Williams & Wilson, 320 St. James St. Montrea 
England: ™ Piendem Co; 150Great_ = Canada: Williams & Wilson, 320 St. James St. Montreal. 


Australia: Edwin Wood Pty, Hardware Chamber, 231 Elizabeth St, Melbourne, V 











_ 
— 
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i iv\yV- 
Drill, belt driven i 
swinging, steady support 
wheel hubs Gjurne 














Three More— 
Gurney-equipped Baker Drills 


Last week we described the Gurne 
equipped 5-inch drill manufactured by Baker 
srothers of ‘Toledo, Ohio. We show above 
three more samples of the well-known Baker 
line. 

[In machines like these where any one of six 
different speeds can be instantly obtained by 
means of sliding gears, the speed box is a very 
important part of the machine. In all three 
machines the entire driving mechanism is 
mounted on Gurney Ball Bearings. This 
equipment not only reduces friction, but also 


preserves the alignment of gearing as the wear 
in the ball bearings is negligibl 

Bearings in these up-to- 
ation of the 


The use of Gurne\ 
date high-capacity 
trend of modern machine tool design toward 
efhcient, 


drills is an indi 


trouble-proof bearings. 

be, we 

(surne\ 
for our 


No matter what your ma hin 
believe there is a place in it for 
Bearings. All we ask i 
I’ngineers to show you how Gurney Bearings 
will improve \ send them a blue- 
print today, with load and speed data. 


an opportunity) 


our product. 


Gurney Ball Bearing Co. 


Conrad Patent Licensee 
Chicago, Ill. Jamestown, N.Y. New York City 


190 
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HE No. 3 Plain Gear Hobber, which is built more rigid 
than any Universal machine because of its simple construc- 
tion, is shown here cutting 1} pitch worm wheels and 
3 pitch spur gears 35 inches outside diameter. 


The No. 3 is a marvel for rigidity because the hob arbor is close 


up to the housing. 
to maintain perfect alignment. 


The table ru mn: a “Y™ 

nearly the outside diameter of 
table 

This table is lriven bi a worm engavln 
in 2 worm wheel 20 in. in diameter 
Gears yn this machine are accurati 


and as for output 


can equal it. 


Write for Catalog No. 807. 


THE ADAMS COMPANY 


1903 Bridge St., Dubuque, lowa 


groove 


there is nothing that 


The housing and knee is cast in one piece 


No. 





14 
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A Leaf from a | 


Carborundum 


Service Man’s 


Note Book 







Tells of some remarkable grinding records 
being made in a foundry, somewhere in 


Wisconsin, by 


Aloxite Wheels 
for Grinding Malleables 


The work is grinding malleable brake heads 
and it was up to our service department to 
furnish a wheel that would increase produc- 
tion consequently decrease grinding costs. 
Finish, of course, was not a factor. They 
wanted a wheel that would stand up, always 
cutting free and fast, holding its shape, 
showing long life. They got it in the 


Aloxite Wheel. 


The same increased grinding efficiency, the 
same grinding service can be had in 


your plant. 






Consult Carborundum Service 


——— 


The Carborundum Company 
Niagara Falls, N, Y. 





New York Chicago Philadelphia * Cteveland" Cincinnati Pittsburgh Boston 


Milwaukee Grand Rapids 
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No, 803 


Spring Screw 





Threading Dies 
For Screw 


Machine Use 











A= 








= j No, 805 Round Adjustable Dies 
— For Hand Use 


T 





No. 855 Round Adjustable Dies 
For Screw Machine Use 
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Hand and Screw Machine Dies 
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Here are a few of the round adjustable and spring 
screw threading dies, which we manufacture in all = 
types. 

We recommend these for both hand and machine 
use, with the Card guarantee that they will run true | — 
and cut excellent threads. They can be supplied in 
V, U.S.S., S.A.E Whitworth, International, and 
French Standard forms of thread. 


The Card stock contains dies for every type and size 
of thread—for every class of work. Catalog 28—the 
full detailed description of the Card line—is free on 


request. 


Mansfield, Massachusetts, U. S. A. 


New York Store, 62 Reade Street 
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True efficiency is the elimination of every non- 
productive moment. In manufacturing, it is 
accomplished only when ‘naximum output of a 
piece of work is completed in minimum operat- 
ing time. This fundamental formed the basis of 
design in the Bullard Mult-Au-Matic and every 
effort has been expended in its development to 
reach this goal. 










If for any reason a machine—especially a manu 
facturing machine-—is idle, it is not efficient 
The Mult-Au-Matic is sufficiently adaptable to 
handle an unusually large range of work—1t need 
never be idle. 


If minor detais require constant attention and 
repair, it is not dependable. A machine which 
lacks dependability can't be efficient. 

And so on: If tool changes are expensive and 
require much time——if the control is unhandy or 
complicated— if power to operate tool heads and 
tables is not sufficient and power provision is not 
made to help the operator in handling work 
if any of these exist, true efficiency is not 
reached. But all these requirements have been 
met in the Mult-Au-Matic. It offers a way to 
more profitable operating in your chucking de- 
partments. Don’t fail to write us for further 
details. 

















Mult-Au-Matic 








The Bullard Machine Tool Company, Bridgeport, Conn. 











October 4, 1917 Buying—A MERICAN MACHINIS T—Section 63 





A QUENCHING OIL WHICH 
IMPROVES WITH AGE_ 





—— 


ama BAAS) 7 


am RO BSO} 














—and one of the largest tool steel manu- 
facturers is our authority for that slogan 


increase slightly in quenching spee 


As a matter of fa 
well write us to supp sty the information today 


Wm. C. Robinson & Son Co. 
Baltimore, Md. 
32 Branch Houses in Principal Cities 
SPECIAL PRODUCTS WORKS REFINERY 
Baltimore, Md Coraopolis. Pa 
High-Grade Lubricating Oils 


and Greases Since 1832. 
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Just One Feature 
That’s Typical— 














Let us mention just one feature of the Cincinnati Automatic Gear 
Cutting Machine which is typical of the entire machine and ind- 
cates its superiority. 

The work saddle is so gibbed to the housing that the work arbor and 
blank do not drop out of parallel when the clamps are loosened to 
adjust work for tooth depth, thus eliminating a defect of most gear 
cutters which renders useless the screw micrometer. 

Another fact: The cutter slide has rectangular guiding surfaces, 
(instead of dovetail as on ordinary cutters) with long taper gibs for 
taking up both vertical and horizontal wear. 

Remember, these are only two features of many that recommend 
this machine to your attention. 

This is the heaviest machine on the market for rated size. It is an 
absolutely rigid outfit—simple in the extreme—with large wearing 


surtaces. 


Others are multiplying production on this 
cutter—why not you? Write for catalog. 


CINCINNATI 


MACHINE 


’ 
od 





GEAR-CUTTING 





The 





N° 3 26" 10” 
GEAR CUTTER 


Cincinnati 


Gear Cutting 
A.5 Machine Co. 


Cincinnati, Ohio 








te Se 
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gondey 
TOOL This Shield Appears 
co On All Our Drills. 


SHIELD ——3— 
BRAND TWIST DRILLS 





oo efficient results by using drills as good 
as can be made—the ‘‘Shield Brand Kind.’”’ 


Reduce expenses with long life of service, which 
their quality workmanship provides. 


CARBON AND HIGH SPEED STEEL 





ALL STYLES 
THE STANDARD JOoL (0. 
New York Stores: 94 Reade St. CLEVELAND Chicago Store: 552 W. Washington Blvd. 


London—C. W. Burton, Griffiths & Co. Paris—Burton Fils. 
Geneva—J. Lambercier & Cie. Brussels—Honore Demoor & 
Cie. Copenhagen—Nienstaedt & Co. Tokio—F. W. Horne. 
























Th »QpRING! FIELD 
MACHINE Te 


“th wey 


4 





§ The “Fox” 


For pee Brass ween 


Mo 








itor Turret 


tudinal 







The turret released, indexed and locked by vack- 
ward and forward movement of the handl 


Send for further Fox Fea atures in C beast ar 105. 


The Springfield Machine Tooi Co., Springfield, Ohio, U.S. A. 
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Consult Hamilton Agents 
About Your Shop 


Equipment 
lr. Crowther & Co., Inc Boston, Mass. 
M. D. Farnum Springfield, Mass. 
Garvin Machine Co New York, N. 
Homer Strong Rochester, N. ¥ 
Sherritt & Stoer Co Philadelphia, Pa 
Laughlin-Barney Machy. Co Pittsburgh, Pa 


Wolverine Machinery & Supply Co., Detroit, Mich. 
E. S. Cullen Machinery Co Cleveland, Ohio 
Osborne & Sexton Machinery Co. Columbus, O 
Stocker-Rumely-Wacks Co Chicago, I 
Thomson Tool & Supply Co Indianapolis, Ind 
W. C. Johnson & Sons Machy. Co_ St. Louis, Mo 
F. E. Satterlee Co Minneapolis, Minn 
Hendrie & Bolthoff Mfg. & Supply Co., 

Denver, Colo 
Herberts Machy. & Supply Co_ Los Angeles, Cal 
General Machy. & Supply Co San Fiancisco, Cal 
M. J. Walsh Machinery Co Milwaukee, Wis 


Textile Mill Supply Co Charlotte, N. ¢ 
Cotton States Beiting & Supply Co., Atlanta, Ga 
0. H. Van Horn New Orleans, La 


H. W. Petrie Toronto, Ont 


AMERICAN MACHINIS T—Section 
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This Hamilton is at 
work on a_ high 
speed steel Drop 
Forging Die at the 
Krasberg Mfg. Co., 
Chicago. It is turn- 
ing out 9 pieces a 
day. Rough size 
4 in. in diameter. 
Finished size 3{ in., 
limits of accuracy 
Tequired are .0001. 


The , 
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s=cOnvenience for instance 


The arrangement of a “Hamilton” Lathe is neat and compact, 
easily handled, and as a result affords considerable time saving. 
All levers and handles are within easy reach of the operator. No 
complicated adjustments are necessary. Consequently no time is 
wasted in changing from one thread or feed to another. 


HAMILTON 
LATHES 


ILTON MACHINE" 





Write for 
Our Bulletin 
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WRITE FOR INFORMATION 


STEINLE TURRET MACHINE COMPANY 


Madison, Wisconsin, U. S. A. 
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Tapping Counterboring 


10 Holes in 10 Seconds 10 Holes in 20 Seconds 
These two operations are done on the ame NATC res interboring ao are clear f the crank case when t 


; pping is done, ar ice versa 
i No. 30 Hupmobile Cast Iron Crank Cases comprise 
the work The holes are tapped 4 in. diameter and 1} Because of our pate nted Independent ( 
in. deep; time, ten seconds. Another group of ten spindles the tapping spindles und the counterboring 
counterbore ten } in. holes to § in., and } in. deep; time 20 iriven at their correct speeds 
seconds No matter what the character of your work | 


‘"} _ 
1Ans 


the realm of multi-drilling th NATCO way will | 


Phe spindles on this wATCO are so arranged that the dollars and cents interest to you 


The National Automatic Tool Company 
Richmond, Ind., U. S. A. 


. 
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No. 2?-A Universal Hollow-Hexagon Turret Lathe with Bar Equipment 


UUQUUUOQQQUUOOONUUUUEOOGUUUOGOGOUUOGOOOUOOOGOUO AG AAGOUUOEAAOOU OOOOH 
UOQUQUQQQQQOUUUOUOOOVOOEOOULOOOENESOOQOOUOUOAOOOUUUUUUUUEAEEUEESHU AAA 


UNIIUUUUNUNEUAONELUUUUUUAUEAUUUUUUEUEOGLLLLLE 
UUQQOQUUUUOOOGGOOQQUOOUOOGAUOUOUAUUONEOOOOOUNOOOOOUOUOOOOOUOOOOOOOOOUUUUOAE TE 


é.. Double Duty Turret onl 


Taking two cuts at one time will be one 
of the interesting demonstrations, at the 
Foundry and Machine Exhibition, on the 


Universal Hollow-Hexagon 
Turret Lathe 


You can see the same demonstration of double duty on the No. 4 
Universal Turret Screw Machine 


This extra production on both machines is because of the separate 
power operated feed shafts for carriage and turret saddle, each with its 
own individual range of feeds. 


SOTUAUUUTEUOAUUUANUUUNAAUUTAOEGUAOGEAUUEEESOAOOOUOAUGUUAEOOUOGOUUOAGGOOUOOEGOUNOOOUOEGOOUGOOOOUNGUAUOGOOOUOOGOOUOOOOUEGOOUUEAOUUUA 


UOQQOQOQ0QQ0OQ0000000000000UUUUUAUOUAAUUAUAAAEAEEOOEUESEOOUOOOOOGOOOOOOOOOOOOOQOOOOOOOOOOOOUOUOLEEEEEOUUUUEOEEGAOOO AA AEUOOOAAA AAA 
THE WARNER & SWASEY COMPANY 


CLEVELAND, OHIO, U.S. A. 
TURRET I et HES—TURRET SCREW MACHINES—BRASS WORKING MACHINE TOOLS 
New York opee Singer i Boston Offic iver Bldg Bufale Ofic -e— Iroquois Bldg 
Detroit Offic | Hilde “Chic ago Office and Show Room —-6! 8-622 Washington BI d 
| Nae y, AG ENTS. Chas. Chu & ( Ltd, Lond Birminghan ,Ma } mong stl on-Tyne nd Glaneve Allied Machinery 
uri ». Van Rietschoten & weet, K tterdan Yamatake & Co., Tokio Be ‘nson urea ers, Sydney and perboure 
A A her Smith, Sy Ht A. R. Williams Machinery Co., Ltd., Toronto, St. John, Winnipeg and Vancouver Willia ms & Wilson, Ltd., 


Montreal 


all 
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The Bullard Machine Tool Co. 
Bridgeport, Conn. 





An Eastern Symbol for 


Completeness— 


‘*The wisdom of the West,”’ says a great writer, ‘‘is as chaff compared 
with the wisdom of the East.’’ For countless ages the Orientals have 
venerated unity and have expressed their veneration in a symbol. The 
perfect balance of this symbol, the unbroken circle—these express 
something that is absolutely self-contained and complete. Therefore 
it is of great value. This ancient symbol could be used fittingly as a 
trademark of 


The Bullard Vertical Turret Lathe 
A Complete Machine 


It is complete because it has been developed. 

It is a perfectly-balanced tool. 

£ach factor of the Bullard Vertical Turret Lathe dovetails into every 

other factor. 

Each of these factors is important because it is intimately related 

with every other factor. 

VERTICAL CONSTRUCTION— permitting easy chucking, 

SIDE HEAD — enabling 
multi-cutting, 


CENTRALIZED CONTROL 
— perfect control, 


CHROME NICKEL STEEL 
GEARS— indestructible, 


FLOODED LUBRICATION— 
a complete and automatic 
system, rf 

» | in 

POWER RAPID TRAVERSE : ee || 
—taking the strain off the 7 eT ee | 
operator, and i 

|| 


a dozen other factors. 

It is because the Bullard < L/ | 
Vertical Turret Lathe is a She 
complete machine that you . 
want it for your work. 
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\ “Landis” salesman went into the shop of Fowler & Company 
manufacturers of curtain rods, in Worcester, Mass., and, after watch 
ing }-in. steel curtain rods being threaded d, he said: **l can show you 
how to do _ Bow: twice as fast.’’ And do you know what he 
was told? That he “didn’t know what he was talking about.” 


But he did know. And he did show them. He ordered a Landis 
Die Head from the factory and told the Fowler people they could have 
it for a present if it didn’t double pr duction. Yes, they paid for it, 
for it did even more than he claimed—and has been doing it for nearly 
three years 

Che thread is Acme form, eight turns to the inch and 13% in. long. 
Actual threading time (Acme form thread, remember) is 16 seconds. 


Landis Die Heads and Landis Machines can 
probably ‘‘double-up’’ on some of your 
threaded products. Why not investigate? 


Landis Machine Company, Inc. 
Waynesboro, Penna., U.S. A. 


ee. 
. 
. 
7. 
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The Landis Die Head 
Double Speed on This Work 
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Testing Piston Pins at The General Railway Signal 
Company, Rochester, N. Y., Cyclemotor Division 


The picture illustrates the method of 
testing piston pins, push rods, push rod 


guides and valve stems to close limits. 


A special tool steel work anvil with an 
adjustable stop, makes it possible to 
test varying diameters, the needle point 


insuring absolute accuracy. 


The fluid Gauge is set to a master pin, 
and all the operator has to do is to 
hold duplicate parts firmly against the 
adjustable stop. It is thus possible to 
inspect each piece on three or mor 
diameters with absolute reliability and 


great speed. 


The pin illustrated is held to plus and 
minus 13 jopo 1N. 











The above is, of course, of particular 


interest to Viakers Ol (sasoline \lotors, 


ind nows Just another adaptation. 


if it will make you stop and think 
“where you can apply our instrument” 
to your particular needs, our purpose 

accomplishe¢ 
Send us 


1, ] . . 
ir Dlue prints she Wing toler- 


ances, and we will gladly. advise you. 


Manufactured under license for U. S. and Canada by 


* Coats Machine Tool Company 


Incorporated 


30 Church Street, New York 
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It’s 110 point carbon steel— 
Look at the chips 


Clean and smooth almost ev ery one as long as the length of the 
cut—these chips are certainly a marked evidence of the unusual 


rigidity of the 


G & E High Duty Shaper 


‘The piece 1S a sheat blade, 13 Xx OXSd In. in the rough, and 1s 


finished to 12 x 54 x 7% in. Limits of plus or minus .001 are 


required, and the time from start to finish is less than five hours. 


hile this is work that must be accurate, even at the expense of 
productivity, the speed obtained through the rapid cutting 
stroke and return of G & EF. shapers has been highly gratifying 
» the Hydraulic Steel Company, where a battery of them are 
nstalled. Write us for bulletin. 








NEWARK, N.A U.S.A. 
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DAVIS 


U¢Fpled 


TOOL ROOM LATHE 





Could you afford to have a shop full of 


ca pay so little attention to the heart 


workmen with heart disease? Then why 


trouble of your machinery? The heart of 
your lathe is the spindle! It should be 
true in every sense of the word —in qual- 
ity, accuracy, construction; doing the 
finest work, therefore worthy of the most 


careful attention. 


In no other tool room lathe of its size 
will you find as finely a constructed 
spindle as on the DAVIS C€%upled. It 
is contained in a solid-box headstock, 
and runs in adjustable phosphor bronze 
taper bearings. The end thrust is taken 
DAVIS MACHINE by SKF ball bearings. This means reduc- 
tion of friction, and increase in power. 
9 


The nose is 2! in. in diameter, and 1\-in. 
TOOL COMPANY, INC. tense 


ROCHESTER, N. Y., U.S. A. 
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No. 3 
Set for 
Vertical 
Milling 







Ready for Exacting Service 


The Van Norman “Duplex” miller is ready for the most exacting 
service you may require of it. And it is ready for any service 
within its range. Its range is broad. It can handle a perpetually 
changing variety of work without jigs and fixtures; it can cut curves 
and spirals. It can turn out a run of counterparts speedily and precisely. 
And it can work at practically any angle. Free adjustments give the 
Van Norman its wide range. Adjustable ram, adjustable cutter head, 
adjustable subhead—that combination makes the Van Norman the 
truly universal miller. 


Write today for our Bulletin 
if you want exacting service. 








Van Norman Machine Tool Company 
Wilbraham Avenue, Springfield, Mass. 


Agents for Great Britain, Alfred Herbert, Ltd. 
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LeBlond 
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Crankshait Lathes 


For Rapid Production of Automobile, Gas Engine, Aeroplane, Air Compressor and Other Cranks. 





(Patent Rights Fully Reserved.) 








We have prepared an interesting and instructive booklet on the ma- 

hining of automobile and other gas engine crank shafts. We pre- 
sent a new development in lathes for this w ork. This is not ane engine 
lathe, with holding fixtures, but a machine designed especially for crank 
turning, the result of exhaustive study of the subject. 


We will be pleased to offer you a complete proposition for finishing 
your cranks with time guarantees and good deliveries. 








Detail view of tools in posi- 
tion on 3-point indexing 
turret with roller back rest 
for absorbing thrust of tools. 
Both turret and roller rest 
are operated independently 
thru a sing rle telescopi 


SCTew. 


The holding fixtures are 


timed together by means of 


a common drive shaft. 











The R. K. LeBlond Machine Tool Company 


iin ' SOODOEEEELEOEEODTEEEEEEODOREEEAETOGGROREGEEERTOGRTEREGEECOROCEOEEEEEEEOGOU OE EEEEEE ED ' ! seen ' DOCU 





Cincinnati, Ohio, U.S. A. 
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RADICAL 
FITCHBURG AUTOMATIC MACHINE WORKS 


FITCHBURG, 
MASS. 


De 














We like Radical Automatics and evidently our customers do not entirely dislike 
them, for 





HW 


One writes: Another writes: 


“We have much 
pleasure in confirm- 
ing our statement in 
regard to extreme 
accuracies.” 


LUTTE 


“The Radical is run 
. - 5° 
ning fine. 


PLU 


TE 





Still another writes: 
“Your machines sent me have been very busy, verv strong, solid and simple.” 
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SUCEEDUUOEDUETERTEELETETEOEDEDEONDEDEDERECEDEDEREDEDEDEDEDEDECETE DEDEDE Deca ce nee 
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Compact Units of Rapid Production 


For straight or taper work within their range, the 
Fitchburg is by far the most practical. Its production 
is big and its bulk is extremely small. It is accurate 


and durable. 





Front View of Model “B’”’ 


Fitchburg Grinding Machine Company 
Fitchburg, Mass., U. S. A. 
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Attention Centers 
on the 


New 8-in. 2o-winney 


It has power—plenty of it—this new So-swing we are offering. It’ 
a multiple tool, compound in its energy, capable of turning several 
cutting tools working simultaneously including taper and parallel 
cuts. Swings work up to 8 in. diameter and any length shaft can 


be taken care of. 


Look carefully at the drawing below. It shows the set-up of tool 
equipment on the barrel tube of a 3 in. Field Gun. 


Send us your blueprints. We'll submit estimates on turning 
your crankshafts, large diameter shafts, spindles, etc. 


Fitchburg Machine Works 
Fitchburg, Mass., U.S. A. 


PGrceceecescoocce 
BACARE ST 
ecia/l Certer . 
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SPOT FOR BACKREST 


TOOL HOLDER 


< -SAS Carr age 
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The No. 6 Type F 







Jones & Lamson 
Machine Company 












. a 
lartness Automatic Die ion ieee 
with floating shank ne es 
DIES AND CHASERS 
\dapted toa aac Mi Riedie Mchv 
Cleveland Automatic Lathe : Bourse Building, Philadelphia 
ry (amt li¢ Detroit 
. ( t Mel é Supp " | 
Capacity ; 1n. to 2 in. Dia — 
> he E. L. Essley Mehy. ¢ ( 
t to 32 pit tl wo, Milwaukee nd M lis 
I I A. Kinsey Co., Cin 
1 Indianapolis 
. . vy I nists Supply Co., Pittst 
SIM PLI CONIP AC 3 — I & Supply ¢ s 
rancisco and Los Angel 
KCONOMICAL and The W. M. I n Supply ‘ 
| land 


[EFFICIENT eS, ere 


FOREIGN ENTS 
For | Spal B 
7 I Lule «x ¢ | 
" Ma i Paris 
Produ r For H Spliethoff 
D Beeuwkes & Co Rotterdam 
Austr i: MePherson’'s Pty 


109 Queen Victoria Street 
London, England 





Vermont, | 





Springfield, 
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ENGINE LATHES 


10-12-14-16 and 18-inch Swing 
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iength Beds, Quick Change or New 
Standard. ¢ ntershaft or Motor Drive 
al witt t t t Taper Attachment = 
Draw in At ta hment rurrets, Chuch = 
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= . § CHAMPION TOOL WORKS CO. = 
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‘ POUL enna MM 
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at Gow “S| | Black Diamond Files & Rasps — 
, : Ferject Always : 
t test they ‘ t ['welve Med varded at International Expositions 
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KINS SAWS? CIRCULAR =. = ot 
HACK SAW BLADES or FRAMES: = or “An, <0 
Send for our 248-pag book \.™M "Th mos = 
interestin Saw Book that has e been 
written : 
. ’ rrr TOY > ‘ = = 
»» C., ATKINS & CO., Inc. - 3 
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“WHITNEY” 
KEY-SEAT CUTTERS 


For the Woodruff System of Keying 











BE SURE AND GET OUR PRICES 


Prompt Deliveries in either Carbon or High Speed Steel 


The completion of the latest addition to our factory has enabled us to re-organize 
the department in which we manufacture our ““Whitney’’ Cutters for the Woodruff 
System of Keving. 

In this re-organization we have made many changes and improvements in our 

5 ; I 
equipment and our methods of manufacture. Our production has been increased, out 
{ | 
prices have been reduced, and our facilities for handling business more nearly perfect 


We strongly believe that it will be to your interest to acquaint yourself with our 
latest pric Ss 




















Unsurpassed in 
Efficiency and Durability 











Unsurpassed in 
Accuracy and Finish 





THE WHITNEY MFG. CO., Hartford, Conn. 


CHAINS KEYS AND CUTTERS HAND MILLING MACHINES 
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The Twist of a 
Wrench Adjusts the 
AY Chuck to Any Size 








The slight throw of a handy lever opens chuck and 
advances stock; returning lever to its original position 
closes and locks the chuck. This feature of 


Brown & Sharpe 
yrown, 4 Sharpe Wire Feed Sere Nos. 4 and 6 


1 6, besides offering 


le ided advantage fe wad n tl e : Me . . . 
matie rk, pores any fates tha Wire Feed Screw Machines 
1 the production man All con- P 3 ‘ : come. * 
ng levers are conveniently grouped does away entirely with the use of expensive collets. This 
at front of machine his centralzec a 2 
ontrol enabling the operator to handle automatic chuck handles round, square or hexagonal stock 
ma e with minimum effort anc : f : ; . ; 
: eed, both in the production of any size within capacity of machine and also auto- 
pil e pieces and in changing trom 3 e : ps : - 
job to an ther. Extra wide driving matically compensates for any ordinary variation in size of 
t and positive and eficient back gears = > 


provides bar. Substantial and durable to stand heavy service, it is 
in keeping with the ruggedness of the rest of the machine. 


you i tail about these 
and many other features? 








Send for Catalog 21-G and Learn About 
Our Entire Line of Screw Machines. 





BROWN & SHARPE MFG. —_ Providence, 2b .6 A 


OFFICES: NEW —_ N. Y., 20 Vesey St PHILADEL a PA., 6 irse; ¢ — AGO, ILL., 626-630 Washington Blvd.; ROCHES- 
TER, N. Y., 415 ¢ er of ( ree Bld SYRACUSE, Y Roo 119 Ur rsity Blo PITTSBURGH, PA., 2538 Henry W ‘Oliver Bldg 
REPRESENTATIVES: BALTIMORE, MD.., schinery Supply ( CINCINNATI, O., INDIANAPOLIS, IND., The E. A. Kinsey 
( SAN FRANCISCO, CALIP., | Tool « i ( ( LEVEL AND, O., DETROIT, MICH., Strong, Carlisle & Hammond Co ST. 
LOUIS, MO., Colcord-Wright Machinery & Suppl) SEATTLE, WASH., Perine Machinery Co.; PORTLAND, ORE., Portland Machinery Co 
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A “G & B” Installation in the storehouse ot a prominent New 
England concern. There is no leaking, splashing or overflowing of 
oils at this plant. 


A copy of OIL STORAGE SYSTEMS will be sent on request 


GILBERT & BARKER MANUFACTURING CO 


SPRINGFIELD, MASS 
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Dies that 
clean. 















run true and cut 


Dies that still retain their 
keen edges after long usage. 
Dies that please the superin- 
tendent with their speed and 
accuracy—that satisfy the 
purchasing agent with the 
long wear which proves his 
efficient buying. 


Butterfield Dies. 


Butterfield & Co. 


Derby Line, Vermont, U.S.A. 







N ( 
lis. ¢ 


Taps and Dies—Screw 
Plates—Reamers 


A ( 


HINIS T—Section 


Is our latest Catalog, 
No. 16, in your files? 


Vol. 47, No. 


14 
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Panama-Pacific International Exhibit 
San Francisco, 1915 
The Exhibit The Verdict 


TRIMO TOOLS 








\ 
a 
 & A Highest 
et 
8) Bh Award me. AWARDED 
1 Bes “reba 
Oh fl cee for Coy Medal 
; , ‘ - ir 
18 ig oe Pipe = (Honor 
; : a HI¢ HES T AWARD 
’ . -, 
i f : Fitting Pine cree 
et Tools it oe: 
>: P. t Ls 
Send : 
Trimo P 7 het =p h, Wood a for : 
Catalog 
Gp — : with 
a |) Nut Guards 75 























Trimo Pipe Wrench, Steel 
Handle 






Be sure to ask for the TRIMO 
Wrenches, both Pipe and Monkey. 
They are equipped with Nut Guards 
that prevent the accidental turning of 
the adjusting nut in close quarters, and 
with Steel Frames, in the principal 
sizes, that will not break. 








Trimo Monkey Wrench 


Place a magnifying glass over the 
above and increase your orders 
accordingly. 


Trimont Mfg. Company 


55-71 Amory Street 
With Flat-Link or Cable Chain. Roxbury, Mass., U. S. A, 
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- and they grind 
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e Norton Grinding Co. 


Worcester, Mass. 


Chicago Store: 11 North Jefferson Street 


Vonnegut enatanery Company, Indi polis, Ind ane, Cary & Sands Company, St. Paul and Duluth, Min: Mz nning. Maxwell | Moore, Inc., 

I : Henry Prentiss Co., \ Yor N.8 Mass., Buffalo,.N. ¥ Rt hester, N. Y., Syr N. ¥ P The Motch & 
hE Machinery Company, Clevelar oO » troit, Mi Pittsburg , »., Cincinnati, O Eccl: ss & Smith ri ‘ompany, San France », Calif 
) Angeles, Calif, Portland, Ore Phe Canadian F airbanks-Morse Company, Lid Montreal, Qu Toronto, Ont., \ iver, B. ¢ C. T Patterson 
Company, Ltd., New Orlea La aqme, M: ichinery Company, Baltimore, Md. W. E. Shipley Machinery Company, Py il vd Iphia, Pe Aifred Her- 
bert, Ltd., Coventry me 3, Fran fil Italy Post Van der Burg and Company, Rotterdam, Holland The F. W. Horne C ompany, Tokio, 
Japar eneekekcet Petrograd, Moscow and Ekaterinburg 


N76. 
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50 a Day 


Ever have a motorcycle pass you that just seemed to float over the road 
its motor was so silent? 


Chances are it was a Henderson. 


The multiple cylinders and the perfect balance of this machine’s motor 
give it silence not usually found in a vehicle of this sort. 


Of course to obtain this balance accuracy must be religiously held to. 


Norton Grinding Machines give this desired result in the piston 
finishing department. The piston heads come to the machines rough and 
are reduced to within .010 in. or .012 in. in the first operation. Then they 


are finished to within .001 in. The size finished being 23 in. x 3 in. 


The wheel—a Norton Crystolon 30 K, 14x2x 5 is op rated at 1300 
R.P.M. producing 460 operations or 230 completely ground pieces per day. 
I I | \ | ; 


Should you have any doubt about the output of your grinding machine 
we will gladly cooperate with you in showing just how much Nortons 
will boost production for you. 
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Jwirt Drill; Gear & Milling Cutters 
WINN Te Toolr Gou Buy Again.” Wilstilli 
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“Running High Speed 
and Very Satisfactory” 


That’s the report that comes from the shop 
wherethese Union Twist Drills and Reamers 
are working at the rate of 200 holes per hour 
(4 at a time) in cast iron —4-in. holes, 1-in. 


deep. 


Of course, we do not offer this in anyway as 
exceptional, 


It’s a typical job——the kind of a job on which 
you'll find thousands of Union Twist Drills 
and Reamers at work throughout the 
country. 


And just as this shop reports, so we’ll wager 
will every shop report: 

“Very satisfactory.” 

Be sure of satisfaction from your small tools. 
Buy the tools of known quality. 


Have you a copy Oj the “Bo Ik 


of Intormation?’ —381 pages. 


Union Twist Drill Company 
The Drill and Cutter Makers 
Athol, Mass. 


w York Store, 6? Reade Sst., E. W. \MieKeen, Me Phila 


iver, Mer. Chicago Store, 11 So. Clinton St.,G. W. Lunger, M 
quare, Ht. B. Kendall, Mer 
FOREIGN AGENTS Great Britain (Drills farkt & Co... 98 
France (Drills Markt & Co.. 107 Ave. de Para tier. Pari 
Will esson & Co. Maimo weden \ Beva c | 

J I 1& ( I o Adol 

I res. Argenti Republ Ital Drill ( " t 
! ri GENT \ 1 ppl Su ise, N.Y i N 
N wot. Neal & Buffalo w Yo yn Fitler & Todd Pitts I 
I A pply Co., 1313-1317 Sixt NW level 1.Qhie VN , 
‘ 4 winnati, Ohic Badger Pac iM i Co. Mil \ 
‘ (orl I I i Ward & cor. I ind Tow : 
HAH \ in Ontaric an., ¢ Yonge St loronto h-1 
I \ lif 
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Turn Out High Quality Work 


An ordinary worker, without any high order of skill, can 
yperate a Flather with quali ult This lathe is designed 


for simplicity, strength and wi f output 








[t possesses an almost unlimited range of feeds and threads 








due to quick change mechanism Any of the various gears 
can be engaged by a simple moving of a lever Fifty-four 
changes are thus obtainable. Flather Lathes are made 

+ to 28-in. swing. Send for descriptive Catalog. Free 





Flather & Company, Inc. 
Nashua, N. H., U.S. A. 












Ott Plain Grinder 


Number 8 





Important 
Features 


Special Al 


ened ste pind 


ing bearing lal 
1O-i 





with  self-lubricat 


The special adaptability of 
this grinder to exacting 
work on small, duplicate, 
straight or taper cylindrical parts 
requiring close limits insures eco- 
nomical production Its accuracy 












simplicity, convenience and low 
cost of operation make it desirable 
for any shop, large or small. A 


feature worth special consideration 
is the small floor space required. 
You'll be intcrested in fuil details. 


Write 


OTT GRINDER CO. 


INDIANAPOLIS, IND. 
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A Reason Why Norton Grinding Wheel 


Deliveries Are Better 





Two years ago where these new modern manufacturing 
buildings are located there was only farm land. 


Now a new Fire Brick plant, Clay plant, Storage buildings, 
Power and Heating plant and an entirely new 36-kiln Grind- 
ing Wheel plant are located here. 


This represents on.y part of the expansion of the Norton 
Grinding Wheel Works in an effort to maintain Norton 
service to grinding wheel users. 


NORTON COMPANY 


Worcester, Mass. 


New York Store Chicago Store 
151 Chambers St. 11 N. Jefferson St. 


Electric Furnace Plants 
Niagara Falls, N. Y. Chippawa, Ont., Can. 


9] 
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MILLHOLLAND 


TURRET SCREW MACHINES 











24 Hours Production a Day 365 Days a Year 


Accuracy, strength, speed and convenience 
are built-in features. If your screw ma- 
chine production is unsatisfactory install a 


battery of MILLHOLLAND screw machines. 
Quick Deliveries 


Write for our bulletin—NOW. 


W. K. Millholland Machine Company 


Indianapolis, Ind., U.S. A. 


DOMESTIC AGENTS: 
KE. L. Essley Machinery Co., Chieage, Milwaukee and Moline, IL Strong, Carlisle & Hammond Co., Cleveland and Detroit 
Laugchlin-Barney Co., Pittsburgh. Hill-Clarke & Co., Boston and New York. Sherritt & Stoer Co... Philadelphia. 
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Pick Your Blades 


On brass rod or tool steel, sheets or girders, you 
can't be sure of the best work unless tests have 
come first Tests are important. Tests 
that this or that blade is the blade to use. 


Tests cost time and money For that reason 
we have made the tests for you. We have spent 
much time in perfecting a hack saw blade for 
each class of work. That’s why 


Starrett 
Hack Saws 


of finely tempered tungsten steel, with milled teeth 
having the proper set are preferred when good work and 








fast work are demanded 


The Starrett catalog, besides listing a full line of hack 
saws and hand frames, gives much valuable information 
on the best blade for each class of work. Drop us a 
post card asking for Catalog No. 21-C. 


The L. S. Starrett Co. 


The World’s Greatest Toolmakers 
ATHOL, MASS. 


NEW YORK LONDON CHICAGO 


/ Let Starrett Tests | 
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Full Production from 
any heavy duty drill press 
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No, 3 Geared Friction Head Screw Machine 


Time Study Notes 


Scientific Time Study aims to conserve energy and min Ke 
5 imize movements, the result being higher efficiency and in- Adjustable 
creased profit per dollar invested. Machines may be so de 
No. 162 signed as to greatly facilitate the handling of large pro- 
Single Cutter Turner duction by minimizing the operator’s movements. 





» 193 
Drill Holder 





Note how accessible the operating parts are on the Foster 
No. 3 Screw Machine. 

Every operating part has been made easy of access, every 
move of the operator counts. This is the result of Scientific 
Time Study applied to machine designs 





The feed changes are obtainable with but a slight move- No. 174 

> : ’ parte , j , Front Tool Holder 
ment of the operator’s arm. This is made possible by the 
ideal location of the gear boxes and the convenient feed 


No. 163 ~hange whew 
atthe Games Gece change mechanism. 


wh 


2 Re ~ , When in the market for a screw machine remember that 
ointin ° ° @ ‘ ° “ pas 
a. the combination of Foster Machines and Foster Tools 


constitutes Screw Machine Efficiency. 
Sizes 9/16 to 3 1/16 inches. ’ *, 
Foster Machine Company i; 
Drop-Off Tap 


Adjustable 


No. 170 Elkhart, Indiana Holder 


Knurling Tool 





But this is not all. Scientific Time Study has also been 
applied to the same high degree to each individual attach 
ment and tool comprising the most complete equipment 
ever designed for any screw machine. 


Note the sturdy construction and the convenience oi the 
multiple cutter turning tool No. 163, with which four 
diameters can be turned simultaneously. 





No. 177 
Kear Forming Tool Holder 
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Waste Time 
Making What We 


Manufacture? 


Up-to-date manufacturers are finding that the time of their 























toolmakers is too valuable to be spent on making and main 
taining the old fashioned solid limit gages \ great many have 
profited by adopting Johansson Adjustable Shop Gages which 
can be adjusted for wear, changing sizes and different limits. 






Standardize your sizes, avoid rejections and increase pro 





duction adopting the 


Johansson Gaging System 


Johansson Standard Gages—used everywhere for originating 
sizes, checking and laying-out work. They are the standard of 
accuracy throughout the world. 


















Johansson Adjustable Limit Shop Gages have all the advantages 
of a ‘‘fixed’’ limit gage with the additional merit of being adjust- 
able for wear, different sizes and changing limits. They will 
rigidly maintain your limits at greatly reduced expense. 


















Write for ‘*Folder D’”’ 


THE 
SWEDISH GAGE 
CO., Inc. 


16 W. 61st Street 
New York City 























With the 
regularity of 
the tide 














Take full advantage of 
SCHIEREN Engineering Service 


’ 1 af / } ral 
re irriea al eve? ne ti rancite 


us jobbers and dealers, in all sections of 


k of Schieren Beltings is located and keep 
ume as if ic was your own. If sufficient 
ise mostly are not now at that particu 


your requirements and, without cost 


bber or dealer will get prepared to meet 


1e¢Teil 


Service to bear in mind is this: At 
page 4 are located salesmen whose duty 
on that will help to reduce belting 
itty problems off your mind. 
Ive belting problems that are beyond the 
when requested, to give him pointers that 
operation and long life of the belts in use 


beltman and, 


to belting details can hardly be over 
estimated thousands of dollars saving to you each year n 
belting renew times that amount in added production, thru 
keeping the belts um efficiency The subject deserves greater 
consideration now 


if j nev 
GUIDI 
we I 





Le 


DUXBAK 


Friend alike 
to employee and 
employer 


ig f OR Me i 


, 
7 
. 
’ 7 
: 
s 


& Were. or A se ay 


es oe 


ogee 


OS ait % 
rey ee eee 











you are wrong about having to send to New 


Why the shutdown, J] o« 
York. I was looking over this trade journal just 


‘That big belt is giving trouble again. Broke I 
this time, Mr. Smith. As I have told you before, before you came in, and ran across a DUXBAK 
belt that will stand up there is DUXBAK, ad There's 
a ed : ore ” 1 af hien an e 
but we would have to send to New York for it and \G i hold of him and s« 
we need it in a hurtrv that drive that will TIVE satisfaction.” 
‘IT don’t know but what you are right about 
+17 


DUXBAK being the only belt that will stand up, 


the onl a Schieren dealer right here in town. 
if we can’t put a belt on 
Good! That’s fine, Mr. Smith. Put a 


DUXBAK Belt on that drive and end the trouble.’ ”’ 


Sn 


BELTING 


TRADE MARK 


id 
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Forgings Like 
150 Other Big Mani- 


tion Plants Do With 


Write tothe Brown 
Instrument Co., 
Philadelphia, 

for full de- 
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EED-PRENTICE (OMPANY 


wy Yi 7 


Yj 


WORCESTER ‘e Mabe. USA, 
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ARE YOUR PROFITS INSURED? 


QUEER TIMES ARE AHEAD. THE EXACT TURN AFFAIRS WILL 


TAKE IS UNCERTAIN. 


ONE BIG FACT CASTS ITS SHADOW BEFORE THE HIGHEST 
EFFICIENCY OF MAN AND MACHINE WILL BE ABSOLUTELY 
NECESSARY. 

IT IS THE PROGRESSIVE SHOP THAT USES MODERN MACHINE 
TOOLS. THE SHOP OF TOMORROW WILL BE THE MODERN SHOP OF 
TODAY. 

REED-PRENTICE LATHES, RADIAL AND UPRIGHT DRILLS ARE 
YOUR SAFEST INSURANCE. THEIR RECORD OF ACHIEVEMENT—PAST 
AND PRESENT—IS YOUR GUARANTEE FOR RESULTS IN THE FUTURE. 


MANNING, MAXWELL & MOORE, INC., NEW YORK 
ALLIED MACHINERY CO. OF AMERICA, PARIS 
FENWICK FRERES, PARIS 





A typical servicer 
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Che Cleveland Hardware Company, 


3 ecord f or “the” 











J f Tool Co., 
Je 
¢! tleme 
T in reply to your recent letters 
a or the result of our experience with 
rSe 
re pleased to y that we n ave 
four #6 es in operation, ea ot them 
work 16 hours per day e still feel 
that t m nes are @ very,nec ry 





part of our die sinking equipment, and since 
placing them in operation, they haves 
decided effect on the cost of producin 
blocks. 

Our records show that the upkeep will 
compare favorably with any machine tool we 
have in our shop. 

Yours truly, 


THE CLEVELAND HARDWARE CO. 
FORGINGS. 





PURCHAS THC AGENT, 


Write for the Circular which 
gives the full description of 
this innovation in Die Sink- 
ing mechanism today. 


The Jackson 


Machine Tool Co. 
Jackson, Mich., U. S. A. 


Cable ‘‘Die Sinker Jackson” 
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You can see its strength! 


It does not take a vivid imagination to appre- 
ciate the power of this lathe 


For it’s a Walcott, with quick change gear box; 
three-step cone and double back gear—the 


26-in. WALCOTT Lathe 


As an indication of its sturdiness appreciate that: 
Front Spindle Bearing Diameter is 4: inches. 
Front Spindle Bearing Length is 7 inches. 
Diameter of Spindle Nose is 3% inches. 


Equipment includes double friction countershaft, 
two face plates, steady rest, follow rest, com- 
pound rest and all necessary wrenches. 


Descriptive circular may 
be had for the asking. 








WALCOTT LATHE COMPANY 


JACKSON, MICHIGAN, U. S. A. 











LUG Buying—AMERICAN MACHINIS T—Section Vol. 47, No. 14 





Fans and Blowers in 


Their very bigness makes them rea/ize the necessity of increasing the working 
capacity ofeach human unit. And when youconsider their buying power, their 
ability to find out, to select any system regardless of cost, together with 
the fact that they ultimately installed tne Sirocco Air Conditioning 
System, you have concrete evidence that 
in your plant you will not go wrong by Sirocco equipment succeeds only by 
following their leadership. 


American Blo 
Detroit, 


Branch Offices in al! Large Cities 





t Mammoth Plant of Packard Motor Co 
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Famous Motor Car Plants 


And when buying the Sirocco System, you do not have to purchase blindly. 
Our Heating and Ventilating Engineers are entirely at the service of your 
architect and engineer to plan and construct a system peculiarly adapted 
to whatever conditions may be present in your plant. And this service means 
more to you than any probable slight 
difference in cost between the Sirocco 
and other systems. 


virtue of efficiency in operation. 


wer Company 
Michigan 


Canadian Sirocco Co., Ltd., 
Windsor, Ont., Mfg. for Canada 





Detroit, Michigan 


Willvs-Overland Works. at Toledo, Ohio 
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Win Industrial and Military Battles 


Before the military battle must come the industrial battle. Before 


the scream of the shell must come the song of the lathe. 


The part you are picked to play is on the industrial battle front, 
and consideration should be given to every means for winning 


which means increasing production and reducing expenses. 
How are you tooled up to handle those shell contracts? 
Are Murchey Tools numbered among your cquipment? 


Don’t overlook the possibilities that lie in Murchey Collapsing 
Taps and Automatic Dies. 

Shell work is nothing new—nothing untried—for Murchey Tools. 
And now, with millions of U. S. shells to be made, Murchey ‘Tools 
are ready for service. 

The use of Murchey Tools for shell work will reduce costs. If you 
already have our equipment, and are a “Murchey” user, you’ll 
likely find it possible in some cases to use your present tools on the 
new shells. 

Get in touch with us. Not only are we in a position to give you 
accurate advice, but we can promise prompt deliveries and keep 


you well supplied with chasers. 


What do you want to know? 


Murchey Machine & Tool Company 


Detroit 64 Porter Street Michigan 
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“Danger?” scoffs the work- & ie 
man. “Why, there’s absolutely no oRs 


danger with the Thomson Spot Welder. 


Look me ! You see I’m not wearing amber glasses—nor even an apron! I’ve never had 
hock ce I've been on the job, and what's more I won't have any as long as I’m here 


ithe 




























n think of, is that! I don't kee mm my toes the speed of the machine wiil 





The Thomson Spot Welder 


Cannot Injure a Workman— 






So be sure to u clude that advant , Fourth, that it saves th. 
the good point. of the machir cost of rivets and i 

} ‘, note that Spot Welding is 60 stronger t 

nveting or li Pifth, that it eliminates 


Se ’ that it 60 to 90 noise, dirt, heat and s1 

faster 

1 d, that it is always ! Sixth, that it is harm- HEN you'll 
ready for operation less to the operator have six reas 


ons why the 
Thomson Spot 
Welder is the choices 
of authorities cen- 
erally 








And it the 
time, six reasons 
why you owe it 
your best imtere 
to send for Spot 
i Welding Catalog 
No. S-1 today. 
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You'll take out your watch 
, . ] . Sate 
c tS 
Z unconsciously to time this if 
T ic Weldi : 
— 
: homson Electric Welding Machine _ 
_ “ 
The speed with which it butt-welds copper Then pick up a piece that has been welded 
wire from No. 23 to No. 15 B & S gauge and note that the tensile strength of the weld 
inclusive, is bound to make an impression, is practically as great as any other cross-si 
and to cause you to time the operation of tion of the metal—that will be sufficient to 
the machine—before you know you are convince you of the superiority of the 
doing it! Thomson proce 
> better if ( at way—much rae 
It will be better if you do it that 1) ‘ ON cniatee: 00 tines in cot 6 These Shstiie ee 
better than if we simply told you that the aig ; t 3 
. 7 in your vicinity this will be out of the que z2 
machine is capable of a speed of from 150 to 4. i x My, 






250 welds per hour, depending on the speed 
of the operator 






But we can help you in that case—we'll tell 
And while you are doing it, note the small you where you can see a Thomson Electric 








power consumption, the absence of dirt, Welding Machine in operation, incidentally, : 
dust and smoke, and the fact that the work we'll send you a copy of Butt-Welding ies 
can be held in perfect alignment Catalog B te 






Write us today. 








127 Majestic Bidg., Detroit 
3il Falls St. Niagara Falls 4100 Langland St.Cincinnati. Ohio 323 N.Sheldon St.Chicago. lll, HHI, 


S., . S.A 


_ THOMSON ELECTRIC WELDING CO. 
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It Takes More Than an Engine 
To Make Great Speed Possible 





Se ee 


Speed Depends Upon Accuracy 


The latest and highest speed of racing automo- 
biles—more than two miles a minute—is made 
possible only by the greatest care and precision 
in manufacture—not only in the engine, but in 
every part of the entire car. 




















On the screw threads particularly the strain is 
terrific, and the importance of a perfect fit can- 
not be minimized. Otherwise the nut or screw 
may work loose with disastrous results. There- 
fore, every bolt and nut—every threaded part 
must be made and measured with an unusual de- 
gree of accuracy. 





GREENFIELD TAP @ 


BRANCHES: , G I - 
New York, 28 Warren Street London, 119 Queen Victoria Street >t ENFIE : Pe 
; : 9 : 


Chicago, 13 So. Clinton Street 
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G.T.D. taps and dies are built to 
produce threads that will stand the 
strain—and G.T.D. gages are neces- 


sary to check the threads—to know 7 ee 
that they will fit. wa > ning 


Among the G.T.D. tools which are 
doing their bit toward safeguarding 
human lives aré "7 








wi 


. Descriptive booklets a: 
be mailed on request. 
considerable assistaneé 
makers. May we helg 








Acorn Die 





ron. hae 






ware DIVISIONS: Well Bros. Company. Wiley & Russeli Mfg. Co. A. J. Smart 
we NBs Mfa. Co. F. E. Wells & Son Co. Nutter & Barnes Co. Canadian Factory. 
Wells Bros. of Canada, Lid., Galt, Ont. 
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Theresa Slocomb for 


There is a tremendous difference between measuring and gaging. 
For the inspector, gaging is the logical process. His interest lies 
solely in learning whether or not the piece is of the right size—not 
how much it misses being the right size. 


But the operator machining the piece requires additional infor- 
mation. He must know where he is, all the time, in order to pro- 
ceed with the confidence and speed necessary in the modern demand 
for high production. 


Only a reliable micrometer will give him the information he needs 
only a micrometer of enduring accuracy will give it to him con- 
stantly. 


**Enduring Accuracy”’ is another way of saying ‘‘Slocomb.”’ 


T. SLOCOMB 


tepresentatives in England 
Birmingham, Manchester, New 
Represet n Italy: Chas. C 


castle-on-Tyne 
ivita, Milar 











ene 
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The above illustration shows our inside micrometer, which pos- 
sesses the Slocomb advantages. 


An adjusting cap provides the means of keeping this tool always 
accurate. The graduations are in thousandths, but ten-thousandths 
can easily be measured owing to the rigidity of this little instru- 


ment. These calipers are made in two sizes—*' inch to 1 inch, and 
1 inch to 2 inches. 


Slocomb outside micrometers are made in all sizes, to measure up 
to 36 inches. In the larger sizes, from 24 inches up, the range of the 
tool is increased through the use of interchangeable anvils of dif- 
ferent lengths. 


Have you received a copy of the ‘‘Measuring Book?’’ The 
many short cutsand time-saving points in measuring which 
it contains should be at your finger’s ends. Write for your 
copy free. 


ap Alt Ltd ‘ " 
s in ‘Aus tr alia sr t Weed Pt Ltd 


‘and Sydne 





every measurement 


Providence, Rhode Island, U. S. A. 
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Because Steel 
Costs More Than Ever 


it is more important than ever that heat-treating methods are simple, 






sure and safe. The manufacturers of steel realize this to the extent that 






they furnish heat-treating instructions with the steel they sell. To get the 











utmost value out of dies, tools, cutters, etc. calls for a close following of 
those instructions; to prevent spoilage requires a simplicity and sureness 
such as are built into 


Stewart Furnaces 


Any desired temperature may be had quickly—and held at any point. 
Results are uniform, regardless of the kind of work. We guarantee it. 
Any one of the hundred different Stewart Furnaces suited to your work 
must make good in your shop. All ‘‘Stewarts’’ are sold that way; more 
than 10,000 manufacturers are using them. : 


Ask for our Catalog. It gives heat-treating details. 


Chicago Flexible Shaft Co. 


162 Ontario Street 
Chicago, III. 



















Our Proposition 
to You 


When a Stewart Furnace is 
sent out after we understand 
thoroughly the work for 
which it is intended, it is not 
considered sold until the 
furnace has demonstrated in 
your own shop, on your own 
work, during a_ thirty-day 
test, that it will do everything 
claimed 


There are no strings to this 


offer and your decision is 





final 
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The Barrett Multi- Truck saving expense in handling Packard Twin-Six Motors 


Packard Reduces Labor Costs 


with the Barrett 


oe engineers were among the first to adopt the Barrett system ot handling 
materials. P*oneers in the economic solution of outdoor transportation problems, they 
were alert to the inside opportunities for large savings effected by the Barrett Multi-Truck. 





Now the Packard Motor Car Company nas standardized all If you are already using the Barrett there are probably fursh 
purchases of elevating trucks on the Barrett. Quick, simple opera- wings in store for you through making a more complete applica- 
ation combined with the ability to stand up under heavy work tion of the Barrett system. 

a ee Be eee Fee ¢ ate i ee et ; — ' 
convinced Packard engineers of Barrett superiority—just as those Investigate. Go into your shop persona 
same qualities have convinced thousands of other keen buyers system for handling materials 


of machinery and equipment in America, as well as in France, 


England, Italy, Australia, Canada, Norway and other parts of Sc DE handling expense 


the world. 


‘ > ke 
r . . , * . > > =f 4 4 
Today the Barrett is the recognized leader among elevating —booklet / k ye ae 


trucks—the simplest machine—built to meet the most exacting Ask for booklet 1] B—an illustrated guide to larger savings i 
conditions. It saves loading and unloading, piling and repiling— your plant—shows how to reduc es n-product ms ikem 
in nearly all lines of manufacturing. How America’s most efficient plants large and small—hav 
The Barrett enables one man to do the work of four or five. handling costs to the minimum. Des var : 
Figure what that means in these days of labor shortage! Right in how to select the proper size and capacity truck — h 
your ow shop you are not likely to notice or realize the waste of fize your method I rans} W rite 
\ la k neti 


the old methods—because it does not come from lost time or 





loafing. It comes from too much wanecessary work. ‘The more - ib 
truckers you have and the busier they are the greater the loss. BARRETT-CRAVENS COMPANY 
The Barrett saves this waste. TRANSPORTATION BUILDING - CHICAGO 


BARRETT MULTI-TRUCK 
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\ 
How many times has work come up to you that is of suc h a simple nature that it cannot bx 
Be handled most profitably on a full automatic screw machine? For instances screws and 
similar pieces on which there are not more than three operations to be comple ted ‘oO met 
\ ie such conditions we have developed the Chicago Plain Slide Machine 
y With the exception of the tool ram, which is used in place of a turret, it is quit lilar 
operation to the successful Chicago Automatic Screw Machines 
\ 
\ "7 lhe ram is unusually heavy and long—giving great bearing surface and insuring perman 
\ nt alignment It is ‘“T”’ slotted its entire length and anv number of tools may be solidly 
\ 


bolted to its flat face 


Our book ‘“‘Chicago Automatics’ thoroughly describes and 
the Plain Slide Machine. Write us for a copy—or better 


work that's been troubling yvou—we'll give you time studi 


The John Macnab Machinery Co. 


90 West Street, New York City 


vives full 
et, send 
the “Chi 


specific ithons ol 
prints of the 
method 


lain Slide Machines 


\ 


) ; 
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New No. 17 Besly Grinder 


with 24 in., Wide Face Vitrified Ring Wheel 


Reducing the Cost Seventy-five per Cent. 





Grinding Heavy Bearing Boxes, Caps, etc. 


Some of the castings are recessed in molding to facilitate grinding. 


The Wide Face Ring Wheel Grinder is 


distinguished from the ordinary Disc 
Grinder by the fact that the rough ¢grind- 
ing is done on a Vitrified Grinding Wheel 
held in a Pressed Steel Chuck. The Grind- 


It grinds larger, rougher work; removes mort 


PUDTUERDDODEURUDADEODEDNA ERODE DEO DODEOGEODNDEODAOOO DEE DEORUEUEOOEOORODOREONOEEOEADEOOEONOOEOONOROROONONEOD 


Ask for Bulletin No. 17. Se 
production figures. No charge fo 


Originators of Disc Grinders 


CULOEUUUDOGORORODEDODOEOEDEOODEDOSODOOOOOE 





Me 


sti 


CK 


INVESTIGATE! 


ing Face of this ring wheel is so wide that 
work may “‘float’’ while grinding—mini- 
mizing grinding necessary to clean up, 
and saving time through non-rigid chuck- 
ing. 


onomically; grinds all over the work at once 


smaller in 


is faster and better than milling, planing ot ims estment in machine; no tool 
making upkeep expense for cutter imple nsive workholder heap lal fast produc 
tion extreme ecurac 


vork am et our guaranteed 


Charles H. Besly & Company, Chicago, U. S. A. 


120 A North Clinton S*‘reet 


AEERELTETTENETALAAA ENN TAC EATEN ECE A TEAL EA CLATECEEEA TEE TTATORET ECT T A Tee t ea ceaeeieni nt 


LEE LLL LLL LEE 


TOVUTEODEE TRO DOOETTE ONDE PRO EED EN OeO OTE 


TUOTUEEEECUOODECTERELENOOOT ETE 
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Interior Wood Block Floor in the plant of the 
Harrisburg Pipe & Pipe Bending Company, Harrisburg, Pa. 





Expanding the Profit Margin 
Both Ways 


Sfandf, Interior Wood Block Floors increase output and reduce 
upkeep. 

They add to the productive time of every man every day because 
the comfortable, resilient nature of their surface saves him from 
much of the fatigue inseparable from working on hard, cold floors. 
They reduce wastage through breakage—eliminate many accidents. 
They require practically no maintenance. Improve with use. 

They absorb vibration of heavy machinery thus contributing 
materially towards lengthening the life of the building. 

On every count feadf, Interior Wood Block Floors have won 
unanimously favorable endorsements from users. It will pay you 
to investigate them when the floor question is up for consideration. 


Write for Booklet 


It tells all about these floors; shows where they’re used 
and what users say. Consult our Engineering Depart 
ment freely and without obligation on any floor ques- 
tion 


Ayer & Lord Tie Company 


Incorporated 






IINTERIOR| 


7. a 


WOOD 
=] Role 
g Role): 






Dept. D, Railway Exchange, Chicago 


BRANCH OFFICES 


New York Kansas City Detroit, Mich., 
2 Rector St 1117 Rialto Bldg 106 Empire Bldg 
Cleveland, O Memphis, Tenn., Philadelphia, Pa 


1023 Illuminating Bldg 1402 Exchange Bldg 902 Land Title Bldg 
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hor Gage Grinding — 


The Oakley No. 


Universal Cutter and Tool Grinder 


The use of the Oakley No. 2 vise attach- vertical position. By using a ““T”’ shaped 
ment for surface grinding is well illus- wheel, or reversing the cupped wheel, 
trated in both the cases described on this both ends of the gage can be ground at 
page. one chucking. ‘Table travel is limited by) 
In grinding the snap gage stops in front of slide. 

in the photograph, the gage Note the entire absence of table overhang 
is held in the vise set in the} in the handling of this job. 











In grinding a flat forming tool, the vise is facing cutters, flat forming tools, dies and 
used in connection with its angle bracket, similar work. 
fastened to the work head. With this mount- The rigidity of set-up is obvious in the 
ing the vise can be set at any angle and is photograph. 


therefore well adapted for holding broad 








Let us inform you on the simplicity, conven- 
ience and rigidity of this machine. Write us. 


THE OAKLEY MACHINE TOOL CO. 


CINCINNATI, U. S. A. 


AGENTS: Vandyck-Churchill Co., New York, Philadelphia and New Haven. Aun hinery Co., Baltimore. ©. G. Adams, Rochester. Brown & Zort 
Machine Co., Pittsburgh. National Supply Co., Toledo. Federal Machinery Sales Co., Chieago. Chas. A. Strelinger C Detroit. Northert Machinery ‘ 
Minneapolis. Bowman-Blackman Machine Tool Co.. St, Louis. General Machine Co., Spokane. Perine Machinery Co., Seattle. Portland Machinery Co., Portla 
Oregon. The Salt Lake Hardware Co., Salt Lake City. Fred Ward & Son, San Francisco. Williams & Wilson, Ltd., Montreal 


FORE IGN AGENTS: Van Rietschoten & Houwens, Rotterdar Moerch & Roumet, Paris 
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Capacity 


Diameter 5in., 
Width of face 
7 in., Diamet- 
ralipitch 12 in. 
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HOB YOUR GEARS 


Cut your gears the modern way—the accurate rapid, economical way— 
ona 


Barber-Colman No. 3 Gear Hobbing Machine 


The advantages of the hcbbing process are manifest—the continuous 
cutting action of the hob assures rapidity and accuracy. 


This machine is designed for spur and spiral gears—ratchets, sprockets 
and similar forms, and with our vertical feed attachment worm gears 
can also be hobbed. 


Ask us how much this machine can increase your production. Catalog 
on request. 


Barber-Colman Company 
Rockford, Ill., U. S. A. 


-. 
i > 





Vol. 47, No. 14 
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_. WINNER OF THE ONLY GRAND PRIZE | 


AWARDED AT THE PANAMA- PACIFIC EXPOSITION 


a Gg a oe) 5 Ce) Go) Soar e ON 











CONSERVE : 
HIGH SPEED ~~ 





Right-Hand Off-Set Cut-Off Tool 


“Bex \ STEEL and 





«HELP WIN THE WAR 


___..g—__ Put Your Dead Investment in the 


Forged Tools to Work 


Every rule for economy, increased production, doing 
things right—efficiency—-demands the complete sur 
render of wasteful forged tools to the use of high-speed 
cutters supported in modern tool-holders 








A single pound of steel used as cutters in Armstrong 
Holders will go further than ten pounds used as forged 
tools 





No Forging—Little Grinding 
Free Catalog mailed upon request 


, ARMSTRONG BROS. TOOL CO... 





“THE TOOL HOLDER PEOPLE™ 
MEM N.FRANCISCO AVE. CHICAGO.U.S.A. 


g 
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Which Method does] 





































Do You Still 
Use the Lathe 
for Boring Holes in Jigs? 


Don’t you find it a slow and expensive method? It isn’t necessary 
for you to continue doing this. 


Marvin & Casler Ge, 


Canastota, N.Y 





ome 





The Casler Offset Boring Head applied to your milling machine makes 
it vastly superior to the lathe for accurately laying out and boring 
holes in tools, jigs and irregular shaped machine parts. 

Our line of Offset Boring Heads and Boring Chucks are designed for 
this purpose. ‘They have solved the hole boring difficulties for many 
leading manufacturers. 

The Casler Offset Boring Head shown above combines all the essen- 
tials of a most complete tool for boring and counterboring holes to 
S$1Ze. 


An investigation will result greatly to your profit. 
Catalog E gives all necessary information. Write for it. 


Marvin & Casler Company 


Canastota, New York 


CAS 
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The Square Hole 


is being called into more demand every day. 
It is often the only thing that will meet 
certain of the more exacting specifications. 
Do not let the thought of square holes worry 
you, however. With the 


RADBORE 
HEAD 


they can be drilled as easily as round holes— 
and almost as cheaply. 


Write for full particulars. 


Lawson & Co., Inc. 
416 West 33rd Street, New York City 


Formerly 90 West Street 
Lawson & Co., Inc., are also sole Distributors for Radnetics 


Sole Agents in Michigan for Radbore Heads: 
The Chas. A. Strelinger Co., Detroit, Mich. 





WIETING | 
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DAVIS EXPANSION 


BORING TOOLS 









MICROMETER ADJUSTMENT 
FOR 
EXPANDING CUTTERS 













Style “O” Tool 


JUDGE IT ‘BY ITS PERFORMANCE 


Micrometer Adjustment 





























Chis tool, having demonstrated it ilue in thousands of shops for borin, 
tandard or odd will prove just a iluable to you, for mis« Samson , , ' - 
aa —s All Davis Expansion Boring Tools have a 
wie and general manufactur I 
‘ , ' quick accurate micrometer adjustment for 
(hur cuarante ) . SiN nl borin cost the iwecuracy 1 Dore ind | t! tt t t f 
; : ; ; b panding the cutters to compensa we: 
the ease with which th tool in be applied to any ordinary arbor and Th " eal i ‘ per " 
: : , ‘ . : lis exclusive feature makes 1 ISS oO 
ink, and used in Lathes, Boring Mills, Milling Machines, Drill Presses ; , : ; possibie t 
, , Pp , maintain standard si without the use of 
ind other boring machin re strong features to consider hell T] 
: ' , : : xpensive shell reamet hey can ; bn 
Apply the Styl () tool to vour boring machines, and make a iVving ol —— ; - , See 
‘ ; 7 y ; _ es , ‘ used for various operations within the wid 
to 50 Send for our Cit vo $ which gives complete informa 
shew range of expansion of cutters, which means 
an approximate saving ol $5 in the cost of 
high-speed ste ind cutter making The 
saving in High Speed Steel and elimination of 
Style , a tion t f { expensive shell reamers should not be over 
_— f -1© ) lat! urde: looked \ lipment and production en- 
Tool ae al eee Se wit 
gineers 
seyl TI pid and " ‘ 
Styte { “7 tools for turret Ori;#r 
“yr \o > reste oo + coll 
Tool — hines 
Style + The ready t t rdina 
“oO” 5 er shank for mine sa 
Tool Ns nuftacturing 
SIZES ALL TOOLS BORE WITH REGULAR CUTTERS WEDGE BEARING 
AS FURNISHED WITH EACH TOOL | | 
Stvle Boring Stee r Boring Cast 
E-V-0 Too . ur Cutting Metals r Similar Cutting Me 
ss + =4 
No. of neterof|| Sizes Each Tool Bores Sizes Each Too! Bor 
Body With Regular Cutters With Regular Cutters 
21 l\4 ] to 2%, 1% tol 
1S 244 to 3 2 to2% 
] - to 44 é to 4 
1 31 l. to 5 | to 5 
} 
7 {1 514 t 7 5 o 7! ‘ 
: : p 1” to 1% The exclusive se of Davis Cutt tl 
' Davis Expansion Boring Tools assures max 
‘ M4 ‘ Q m4 QI num production and is an important factor iv 
. ’ ‘ + to ' eutter cost that should not be overlooked. Ou 
twelve years’ experience and highly specialized 
- " methods enabk s to furnish cutters at low 
| : 1 ) Qi is to furnish cu ‘ \ 
l | , i% to lI ‘ to 94 cost than you could possibly produce ther 
= = your own plant They w do more and bett« 
Extra cutters can be furnished for any of the above tools that will t nd prolong the life of your bor tool 
bore slightly below or above size covered by our regular cutters,! 











Exclusive Manufacturers of Expansion Boring Tools 


Davis Boring Tool Company 


(INCORPORATED 


Address Dept. C., St. Louis, Mo., U.S. A. 
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Monarch Geared-Head Lathes 









delicate friction clutches in the 


stock. 
mobile transmission. 
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TY 


WO levers on front of Headstock give & clutches. And these gears 
quick changes ol spindle speeds. Changes forged steel heat treated 
made with lathe in motion. ‘There are no ea 
oil Tremendous power! 


Monarch head 


The construction is like that of an auto 
Sliding Gears and position 





The Monarch Machine Tool 


Pulleys 


where all steps of Cone 


MONARCH 18-In. Geared 
lathes is 14 in. 


View showing Box Tool 


are turned at one time on a 


Head Lathe. The driving pulley 
diameter x and delivers tremendous 


on these 
44 in. face power to 
All gears are drop-forged steel heat treated. 


cutting tools. 
MONARCH Lathes are drop-forged 


All apron gears in 


steel, 











DOMESTIC AGENTS Lynd-l yuhar Co, i 
Providence Purinton & Smith (’o., Hartfor » Machine ‘ I 
Vandyck-Churchill Co New Yor Cit \Ia i “ 
Syracuse Supply (o., Syra : Buffalo, Rochest« in n NI 
Co., Philadelphia: J. S. Miller Machinery ¢ I t W a ” 
Co., Cleveland; Coghlin Machinery & Suppl », Tol Pat s 
Co., Dayton Vonnegut Machi ‘ I Ciree 

Horn, New © ( is \ 


Greensboro, N. ¢ 


Oliver H. \ 


cutting tool, and the 
throughout will successful 


1 


End view of single 
Monarch Lathe with 


pulley. 


easily and quickly 


motor drive as the tops of all headstocks 


off ready to receive 


Company, Sidney, Ohio 


( 


construction 


Single pulley 


Monarch 
Pulley 
Apron 


na bath of 
at 


lat power! 





apron control of driving clutch 
lathes can be 


direct 
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‘t > AC THLY PAGE OF INTEREST TO RAILRC 
os = 
= lA MRA Rl 
~ ? 
Just Look at its features—that’s all 
(KD 
qv Boring Feed Change Gear Box 
| Vertical Feed Shaft faa | 19 Vertical Feed Shaft 
| ¢ ming 
Power Traverse Lever i Bm és P. // Automatic Feed Changelappets 
| Main Start & Stop Lever a) ASG e/ bag Feed Shaft 


Reverse Lever | , NESS 
| for Short Stroh..0% | am 
ing gRatchet ee 
| Steel — | 
| Steel Ram J : 
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| . 
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| A h dy i 

| n exhaustive study Is 

to appreciate the many distinctive features of the Morton Draw Cut 

Traveling Head Planet 
Give it a glance, and you will see why it will do several operations at 
one setting of the work; why it requires but one-half the floor space of a 
housed planer and only one-fourth the power; why it assumes a tensile 
strain exerted in the ram, thereby practically eliminating vibrations 
i=] . 7 . 

_ Or better still ask the Triumph Electric 

7. >. . 
| Company of Cincinnati 
E41 For the 1 
= 
My 
| ( x ) ( 
I i Pl 
I ny 
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== Change Gear Box 
/ gs lot Boring Drive 


mg Stroke Adjusting lappets 


Automatic Motor Starter 





~ 


not required 
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FAN 








WALTHAM MASS.U.S.A. 





No. 22 | 
Tool Makers’ Testing 
Gauge 







Sensitive Accurate cciil 


" BACK VIEW 
OF GAUGE 


The AMES DIAL GAUGE HEAD 
used with a regular machinist’s surface 
gauge base, is the universal gauge for 
testing all machine tools, bearings, 
spindles, slides, holes or centers. 

Can be used in any Metal Working 
Plant. 


Catalog sent on request. 


B. C. Ames Company 
Waltham, Mass. 


Manufacturers of 


Bench Lathes, Bench Millers and Dial Gauges. 



































Small Holes 
Drilled with Great 
Speed and Economy 


Detroit Semi-Automatic Drillers are limited in 
their capacity for drilling small holes in small 
work only by the speed of ihe operator in hand 
ling the pieces. One operator with one of these 
machines can turn out as much work as four men 
with ordinary drills. 


As to economy, Detroit Drillers not only produce with 
one-fourth the labor but also save money on drills. Drills 
are not broken in these machines because the proper feed 


is always maintained. 


There are many other important economies connected with 








Detroit Drillers that you should know about. A request 
will bring full particulars and an interesting catalog. 


DETROIT TOOL CO. 
DETROIT, MICHIGAN 
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Nationa Macrnesr (0 


TIFFIN ORMIQUSA 





If you are making and tapping 
nuts for automobile construction, 
or other high-class trade, demand- 
ing good quality accurately tap- 
ped nuts, you cannot meet com- 
petition unless you are using the 


NATIONAL AUTOMATIC 
(rar) NUT TAPPER 


Patented) 


Outputs are bigger; Tap life is longe1 


and there is less ‘Tap breakage. 


\lso there 1s decided freedom from 
‘automatic’ trouble and petty repair so 
common in other designs of Automatic 


‘Lappers. 


[his National Automatic (bent tap 
l'apper is being installed extensively 
by the big nut manufacturers and auto- 
mobile plants; and every installation 


results in repeat ord 


Comparative tests show this design 
fects big savings. 

lf you are interested in making vour 
pping Department pay bigger divi- 
dends, we suggest you send us samples 
of your nuts and permit us to submit 


proposition covering your require- 
ments. At any rate, ask for National 
l'apper ‘Valks, which gives you com- 


plete details on this design. 


A card will open negotiations. 





The National Machinery Co. 
TIFFIN, OHIO, U. S. A. 


Makes your Tapping Department Originators of modern Bolt, Nut and Forging 
pay bigger dividends’ Machinery. 
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Where Inaccuracy is— 





The Rockford No. 0 Plain Milling Machine is used here because the slightest inaccuracy is 
not tolerated. 

By means oi a patented flange arrangement, the Rockford i 
Die Punch in the shops of the Krasburg Mig. Co 


; milling slots in an Armature 


The Rockford Millers are not only accurate but powerful, rigid and wonderfully efficient 
as cost reducers. ‘They are provided with the Rockford flanged over-arm, insuring ab 
ire equipped with Vertical Milling 


sence of chatter. Besides Slotting attachment thie 


Attachment and Dividing Head 


Write for the Rockford Catalog containing full details. 


The Rockford Milling Machine Co. 


Rockford, Illinois 
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TIME, MONEY, 
LABOR SAVING 


<n ‘ae 


The above illustration points out six valuable 
features of this 


TATE-JONES 


Improved Portable 
Recuperative 


GAS OVEN FURNACE 


(Series A 


It is used for preheating or reheating high- 
speed steels, hardening carbon steel, anneal- 
ing, etc.—all heating processes up to its 
temperature capacity. For temperatures 
900° to 1600° Fahr. Uses artificial or natural 
gas. Low or positive pressure. 


For hardening high-speed steels, the 
Tate-Jones, Series H Furnace should be 
used. For temperatures 1600° to 2400° 
Fahr. 


For complete information on these 
two furnaces ask for Bulletin, A160. 
State your particular requirements and 
we will furnish specific information and 
data. 


Tate-Jones & Co., Inc. 


FURNACE ENGINEERS 
Pittsburgh, Pa. 
































“Never a Mistake in Our 
Count—Now We’ve That 
Wonderful Little ROOT” 


TYPICAL scene occurring to-day in 
thousands of up-to-date factories 
working with war-time rush. Could it take 
place in yours, or are you still in the old, 
way-back, lost-in-the-woods, counting-by- 
hand age. 


The young operator points proudly to her 
Root Counter. ‘‘There’s my record,’ she 
says; and all the foreman has to do is note 
down the figures shown on the Root Dial. 


In plants equipped with Root Automatic 
Counters, counting or measuring wastes no 
precious time or labor, and there are no 
mistakes that waste costly material and 
cause disputes. Root Counters can be 
affixed to practically every kind of machine. 
Put them on yours. 


We allow 30 days’ free trial. Three-year 
guarantee. Prices from $3.25 up. 


Write for Catalog M., and ask for our new 
Booklet, ‘‘Chidsey’s Challenge.’’ 


The C. J. Root Company 


(Also Wrought Brass Hinges and Metal Stampings 
Plating and Polishing) 


100 Stone Street, Bristol, Conn. 


R°YOoOT 


COUNTERS 
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Which Equipmeni Do You Need? 


When the Dumore Portable Grinder first came on the market a few years ago, hardly anybody 
would believe us when we said it made 30,000 R.P.M.“‘It*can’t be done,’’ they said—until 
we took the little grinder right out in the shop and proved that it could and that it turned out 
work with the finest degree of accuracy. 

Now, the Dumore is being used in thousands of manufacturing plants and machine shops, 
And the same men who once said this high speed 


Mu 


grinding tools, gages, dies and similar work. 
was not practical, now say they can’t get along without the Dumore. 


Three types of equipment are shown below. All Armatures are dynamically balanced. All 
types are equipped with S K F Ball Bearings and the well-known Dumore Universal Motor, 


operating on either direct or alternating current. 


Which equipment do you need? 






Wisconsin 
Let us send you a Electric 
Dumore Grinder on Company 






approval. Be sure to 
state your voltage. 


1517 Dumore Bldg. 
RACINE, WIS 












Literature on Sold in Encland by Canadiar 
a American Mach ner ‘ 
request. Lt 8 Bouverie St., London 
BE. C. Engjand 


UNQUAUTOLUEEHOOSUGEOTOOOSOOEEESUEOONONNONUTAGOUESSOSAUUUGOOOQS4OOOUNOOUINUOUDNEONNONVRES 


SHVVIAUAUENTEUAOULIUSOASOOT0H99494400Q004 044 00000000000890000808 


UMORE 


4.0) 04 9203) 8 
ELECTRIC 


GRINDERS 
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EQUIPMENT C 





























EQUIPMENT B 

















BUTTON DIE GRINDER 
























































— _ - — - rs > 
FOR GENERAL TOOL FOR DEEP INTERNAL 50,000 R.P.M. 
ROOM USE WORK C ~ ’ 
trinder mplete wit! pe 
Includes High Speed Internal Ir luds a |] xtens - Arr R wares be : : byt | p T. 
Spindle A, Reach 3 in., Speed : : , 
o > R h 10 Spéed 10,000 R.P.M | 3 SIM spindle can be furnished 
30,000 R.PM Motor Spindk tn l \ 
Speed, 10,000 R.P.M. Set of Seven The Extension’ Arm I . ng rene ; 
Wheels, 2?” os”, #” i” changeable with Internal Spindle I \ 
(for Ir ternal Work) 24” and ad si on Equipment A Two Juche nel t ber y 
(for External Work) Elastic Wheels, 2)” and 4” ty peal Elastic Wheels 
Six Rubber Belts C Grinder Rest 
Cutter Grinder Rest Cisne Bead Tawer Cutter Grinder | 
Cross Feed Lever ( i i Pl . Cross Feed Lever 
Cord and Plug anne _e Cord and Plug edin substantial 
Hardwood Carrying Case Hardwood ¢ urrying Cas Carrying Cas 
J } Net Weight, 19 Ib Net Weight 17 Ib Shipping 


Net Weight, 17 lb . 
Shipping Weight, 30 Ib. Shipping Weight, 32 lb 




















Weight 30 Ib 
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CHAIN BELT CO. 


MILWAUKEE 
Makers of 


"HABETCO ALL STEEL AND 
OL. OCK CHAIN BEL 





SSS 


The Weakest Link in the Chain Belt Business Used to Be the Handling and Rehandling—then 


Cowan Transveyors 


—and the trouble was over 


They didn’t strike; they didn’t ask for higher wages or shorter hours; they had no hands to 
become diseased with oil—they did solve the problem. Read for yourself what the CHAIN 
BELT CO., of Milwaukee, says of Transveyors: 


-We estimate that by the use of two Transveyors we are saving quite a bit more than $2000 a year. However, that is 
not the only advantage. When the inspectors place the chain belt on the skids it never touches the floor until it is 
shipped. We used to use hand trucks and the chain belt was shipped to the oiling department, taken off by hand and 
oiled, put back on the hand trucks and delivered to the shipping room 
We had a great deal of trouble with our men getting skin diseases by continually handling this chain belt with so much 
oil on it. This caused us no end of trouble. But by using the TRANSVEYORS the chain belt is not handled at all, and 
painting the skids with white lead prevents the oil from penetrating the wood. Yours very truly 


CHAIN BELT COMPANY. Milwaukee, Wis, 

















How About You? 


Men are scarce. Are you using them for your trucking when Transveyors will more than twice take 
their places? YOUR PRODUCT can be moved without rehandling with transveyors 


Remember that COWAN TRANSVEYORS are more than ordinary Gouging trucks. The pioneers— 
they have passed the experimental stage They stand up under the load and are eternally on the job. 
They are strangers to the repair shop 


If you're using the platform truck system, the chances are about three to one that you are using crans- 
vevyors But if you are not, we want to send you our new catalog showing transveyors in use in twenty 
different lines of work You'll get ideas from it 


Drop a Line to Truck Headquarters 


COWAN TRUCK COMPANY 


Makers of Cowan Transveyors 


o. 16 WATER STREET, HOLYOKE, MASS. 





J, COLLIS & SONS, LONDON ALLIED MACHINERY CO. OF AMERICA, PARIS, TURIN, ZURICH, PETROGRAD 
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The most exacting requirements of 
America’s foremost bearing manu- 
facturers and machine tool builders 
are fully met by Atlas Alloy Steel 
Balls. 


Guaranteed accurate to to of 
an inch both in diameter and 
sphericity. 


Write for New Price List. 


Atlas Ball Company 


Glenwood Avenue, at 4th Street 
Philadelphia, Pa. 


135 


















AMERICAN MACHINIST Vol. 47, No. 14 





Buuing Section 




























Bens 
< rhir 
4 ’ 
R 


Cramp Uses Star Hack Saw Blades 


F all the American Shipyards now building our enormous 
tonnage at top speed to defeat the German U-Boats, none 
is more famous for efficiency than Wm. Cramp and Sons 
of Philadelphia. 

In giving Star Hack Saws the endorsement implied by use, Cramp 
has paid Star Blades the highest compliment because a great ship 
yard has probably a greater variety of dificult metal sawing than 
any other plant and is constantly driven at topmost speed to get 
the boats built on time. 








You too can put Star Blades to as drastic tests as you like. They 
will do your most difficult cutting in minimum time and minimum 
cost. Star Blades are made for every purpose—machine and hand 

flexible and all hard. And always they will give you maximum 
output at the lowest price per cut—which is the one real test of 
hack saw blade efficiency. 


©) STAR HACK SAW BLADES « » 


Machine and Hand Flexible and All Hard 


Star Blades were the first modern hack saw blades and the Star supremacy has been 
maintained by thirty years of constant metal-cutting research. 

Our knowledge of the best steel composition and tempering—the best length, 
width and thickness—and the best shape and setting of teeth for all conditions 
has been gained at the cost of hundreds of thousands of tests. The uniformity 
with which Star Blades are made has come from years of machine development 
which has produced our ‘special automatic machinery with gauges of such fine 
lumits that the least variance is mechanically impossible. 

It is a fact of vital importance to every user that the standard practice now used 
by other hack saw makers was abandoned by us more than twenty years ago for 
our present more efficient methods. 


ome ee 


PRESSES S ety i, 


A4i 


Put your metal cutting problems up to us and we will give you the benefit of our 
thirty years of research and help you to get the greatest output at the smallest 
cutting cost. Address Engineering Department, Millers Falls Co., 220 River 
St., Millers Falls, Mass 


$500.00 FOR YOUR EXPERIENCE 





~ Rannrrrn rn ne nA Aeon 


i 





Ist Prize 


2nd Prize 100.00 
3 rd Prize 50.00 
4th Prize 25.00 
5th Prize 15.00 
6th to llth Prizes each 10.00 


Manufactured By 





Our position as authorities on metal sawing 
efficiency has made us a national clearing house 
of information on the results blade users are 
getting under all classes and kinds of condi 
tions. © encourage this clearing house idea. 
we offer $500.00 in gold for the best articles 
on “How I Test Hack Saws.” 

Tell us your methods in detail (either on ma- 
chine or hand blades) and give us your con- 
clusion with absolute truth and frankness, in- 
cluding some of the records of your results 
In judging the contest no attention will be 
paid to literary style. Ideas are what we want. 


It is not necessary so be a Star user to win a 
place in this prize award. We want your ex 
perience whatever it is Get your reply in as 
early as possible Contest closes at Miller 
Falls, Nov. 30. Announcement of winners will 
be made in our Saturday Evening Post ad of 
January 5, 1918. The best replies will be 


published in book form 


In case of tie for any prize, the full award will 
be given to the contestants so tied. The judges 
of the contest will be Mr. George Clemson, and 


Mr. Richard Clemson, of Middletown, N. Y 


Sole Distributors 


CLEMSON BROS. MILLERS FALLS CO. 


MIDDLETOWN, NEW YORK 
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Maximum Power with 
Minimum Belt Slip 


The pulley question 1s a vital one. Slipping belts and 
wind-fanning pulleys are responsible for big power 
losses in many factories and mills. 


A steel pulley—an iron pulley—a wooden 
that’s the way many pulleys are bought. 
waste of power. 

Stop this waste. 


MERICAN 
PULLEYS 


These pulleys save power because their flat A-braced arms mini 
mize wind resistance 


pulley ; 
The result is 


Specify. 


Because the grooved au their face diminishes the air 


cushion under the belt 


escape in 


Because they combine lightness with great strength 

Because they require the least amount of time for installation 

The belt grips the whole face of the pulley except the grooved air 
escape, and exerts the maximum pull. American Pulleys will not 
work loose on the shaft under severe intermittent loads—a frequent 
cause of belt slip when wood or heavy iron pulleys are used 

Over two hundred and fifty dealers in different parts of the United 
States carry large stocks of American Steel Split Pulleys Write 
for the name of the nearest dealer. 


The American Pulley Company 


4210-60 Wissahickon Ave., Philadelphia, Pa. 
NEW YORK BOSTON 
33 and 35 Greene St. 165 Pearl St 
CHICAG( SEATTLE 
114-116 South Clinton St. 536 First Avenue 


SAN FRANCISCO 
14 Natoma St. 
South 
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- WHAT HOEFER AUXILIARY HEADS | 
ARE DOING FOR PROMINENT USERS 


Frank Adam , 
Electric Co. 











o JVaFER Heads Are Used to Make the 
Reflectolyte Lighting Fixture 


‘*They are giving us very satisfactory service,’’ writes the Frank 
Adam Electric Co., of St. Louis, Mo., ‘‘and should we find any 
work in the future where we could use these to advantage 
we will certainly bear you in mind.”’ 

This is just one case, typical of many, in various lines of industry, 
where Hoefer Auxiliary Heads are giving such satisfactory service 
that the manufacturer considers it quite natural to put himself on 
record as wanting more, should the opening to use more arise. 


Hoefer Heads, once-used, are re-ordered, whenever the need for 
them comes up. This is good evidence of the excellent service the 
are rendering. 


**Let Hoefer Heads Drill Your Multiple Holes” 


o ParerMre.@ Freeport, Ill.. U. S. A. 
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The Tilton is a Better Belt— 
But the Fact That It’s Really 
Endless Makes It the 

Best Belt 


The fabric and our method of preshrink- 
ing it to prevent stretch are features not 
often found in fabric belts. Then best 
of all is the fact that Tilton Patented 
Endless Belts are not ‘‘so-called”’ but are 
really endless. They are woven in one 
continuous piece—there is neither lap, 
seam nor splice. This means longer life 
on high speed duty than it is possible 
to attain with any belt that is ““made end- 


less.” 


And Tiltons are not affected by moisture, 
heat nor oil. We want you to see a belt 
to convince yourself of its superiority 
just ask us for a sample by return mail— 
mentioning the length you wish. 


Arthur S. Brown Mfg. 
Tilton, N. H 
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No Matter What Its Shape or Purpose 


We offer you our services in turning out prod- 

ucts in cold drawn steel which bear the 

quality stamp of consummate perfection. We 

are as proficient in the production of Rounds 

as Shapes 

Shafting and Screw Stock 

Rounds, Hexagons, Squares, Flats and Special 
Shapes— 

Finished Machine Keys of all kinds— 

Flattened, Ground and Polished Steel Plates 

for Foundry Pattern Plates, Engrav- 

ing Plates, Grinding Wheel Discs. 

Finished Machine Rack. 


Finished Crankshafts. 


We offer you our services. 
Why not accept them at 
your earliest opportunity? 


Beaver Falls, Pa. 


Chester, Allison & Company; San Francisco, Milton Pray 





Moltrup Steel Products Co. 


SALES AGENCIES—Chicago and Detroit, Central Steel & Wire Com- 
pany: New York, George Nash Company; Boston, Edgar T. Ward's Sons 
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HE cut shows the Centrifugal Frequency Relay manufactured 
by The Union Switch and Signal Company, and used in 
the operation of railroad signals. 

The relay consists of a two-phase induction motor, the rotor of 
which is directly connected to a centrifuge which in turn is con- 
nected to a contact closing device. 

When there is no train in the track circuit, the current flows 
through the track winding of the relay, accelerating the rotor and 
centrifuge which closes the signal operating circuit. Thus energy 
is permitted to raise the signal to the ‘‘Caution”’ or ‘* Proceed” 
position. 

Unfailing response of the signal to the energization 
of the relay is dependent upon the sensitiveness 
with which the rotor responds to the presence of 
signaling current in the track circuit. Consequently 
the elimination of friction is vitally essential, and is 


accomplished through the agency of 


The Fafnir Bearing Company 
Conrad Patent Licensee 
Main Office and Factory: New Britain, Conn. 
Detroit Office: 752 David Whitney Bldg. Chicago Office: 39 So. Clinton St 
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rhe High Quality of our Bushings and Bearings are due to 
our having specialized in this product. We employ the most 
skilled labor and use only the best material. 

We finish our products ready for use. We are able to make 
them and sell them to you at a much lower price than you can 
make them vourself. 

here are over 8000 standard sizes listed in our Price List. If 
the size you desire is not there we will make it for you from your 
directions. 


Our Engineering Department is at your service. You may be 


skeptical but a trial order will convince vou. 


Write Jor details and catalog “i 


The Bunting Brass and Bronze Company 
726 Spencer St., Toledo, Ohio 


Patented 
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HE essence of steel boiled down to a homogeneous 
refined mass and impregnated with uranium, the rare 
element, is Electrite in a nutshell. 


It is the latest boon that science has handed mankind—a supersteel 
that will outlast and outcut the finest qualities used formerly. 


Write today for information. 


LATROBE ELECTRIC STEEL CO., Latrobe, Pa. 
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TWIST DRILL COMPANY 


- Cleveland - New York -:- Chicage ° 





Pershing Needs 
Them 


Five hundred thousand boys in 

khaki are marching onward—to- 

ward France. 

Over the shoulder of each is a rifle 
his protection and Humanity’s. 

And each rifle contains ninety- 

four drilled holes. 


Forty-seven Million Drilied 
Holes Are Marching—Toward 
France—Pershing 
Needs Them. 
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cle an-up for Royal 


The mechanitc—the man who does the work— 
the man who knows—wants 


ROYAL COTTON WASTE 





It’s hard on dirt, oil 
and grease, but it’s 
easy on the hands. 
It’s soft, absorbent 
and free of metal 


GUARANTEED for 
Uniform QOuality-— 
6% Tare (Y- rappti ngs) 

“ven Weight (as 
ordered) 





splinters. 
Y . r Y ; i ee 
A Grade for Every Need of Service or Pric 
SIX WHITE SiX COLORED 
Baron King 
Count Marquis 
Czar Mikado 
Write us for the interesting free book, Duke Prince , =? 
Producing the Fittest in Wa Earl Rajah ling ( 
You'll like it Emperor Sultan 
GENERAL SALES OFFICES AND PLANI 
New York Office—2 Rector Street RAHWAY, N. J. 
St. Louis Office—Pontiac Bldg Chicago Office—People’s Gas Bldg Off 


LOOK FOR THE BRAND ON EACH STEEL BAND 
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Demonstrators Are 
Ready to Show You 
Increased Production 


The 1 k " s 
t ra al f ~~ | 
‘ i te 

What hich-speed steel is to steel 
Stellite is to the best higl it 
It does not lose its temper \ st a 
red, and it cuts better when red 
when cold 

Remember—pl our branch offices with 
Questions They are maintained to render a 
real and efficient service to users and prose- 


pective users f Steillit 
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That’s Service! 


When you reach for a telephone to call up a number—that’s 
service. Behind that telephone is a big organization main 
tained to render you efficient service in every department. 
And remember this, it is the operator at the switchboard who 
connects you with your number. 


=. 
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A \ — ee 
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Another kind of service, to be sure, but just as efficient, in 
its way, as the service rendered by your telephone com- 
pany. 

Stellite, the remarkable cutting compound, is backed by a 
service which offers you the combined or concentrated 
knowledge and assistance of seven branch offices main- 
tained in different parts of the country for the purpose of 
answering questions and getting together with you over 
your cutting problems 


Each of these branch offices is in charge of a mechanical 
engineer. Each office has from five to twelve expert 
machinists employed as demonstrators, whose business it 
is to go from plant to plant, showing how to use Stellite, 
and where to use it. 


One of these men will come to your plant and make your 
problem his problem He will show you how you can 
obtain from 20 to 200 increased production without 
increased cost. He will do this without making any charge 
for his services, and, like the switchboard, he will connect 
vou directly with the answer to your question, or problem, 
whatever it may be 


THE HAYNES STELLITE CO. 


Patentees and Sole Manufacturers 


Home Office and Plant, Kokomo, Indiana 


BRANCH OFFICES 
120 Broadway, New York City, N. Y 


1829 Lytton Building, Chicago, Ill 
2418 Farmers’ Bank Bidg., Pittsburgh, Ps. 


1370 Penobscot Bidg., Detroit, Mich 


THE MIDVALE STEEL COMPANY 
WAREHOUSES Philadelphia, Bostor New York, Cleveland, Chicago, San Francisco 


¢ 


icensed Canadian Manufact 
DELORO SMELTING AND REFINING CO., Deloro and Montreal, Canada 


rer 








| 
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The PHOTOSTAT—An Investment 


(Reg. U. S. Pat. Off.) 


The United States Government bought PHOTOSTATS for 
several Departments where copying was required. The records of th 
savings as published in the official report, follow 


Department of Justice (Period 6 months 


Cost by previous method $1,955.00 

Cost by Photostat method 794.50 

Saved by the Photostat $1.160.50 
Bureau of Animal Industry | Period 5 months 

Cost by former method 504.00 

Cost by Photostat method 2? 60 

Saved by the Photostat 81 40 
Bureau of Chemistry (Period 5 month 

Cost by former method 1,041 . 66 

Cost by Photostat method 10.00 

Saved by the Photostat 331.66 
Navy Department (Period 5 months 

Cost by former method 680.80 

Cost by Photostat method 225.00 

Saved by the Photostat $55.80 
Department of Commerce and Labor ( Period 5 months 

Cost by former method 10,000 . 00 

Cost by Photostat method 1,657 .60 

Saved by the Photostat 4,342.40 


Total savings for period $11,071.76 


Since making these first installations the United States Government 
has bought over eightv additional Photostats 


Does Your Business Need a PHOTOSTAT? 


The Photostat, which is manufactured by thx 
astman Kodak Co., isacombined camera and copying 


machine. The copy is made directly onto a roll of 
paper. ‘No intermediate glass plate or film or other 
negative has to be made. By copying thus directly 


onto the paper, the copy is made very quickly and at 
alow cost. Also the copy is a facsimile of the original 
so that there can be no mistake in it. The print is 
developed and fixed right in the apparatus itself; 
this part of the process, as well as the focusing and 
exposing, all being mechanical The process is a 
rapid one, the average speed per print being from one 
to five minutes. 

The Photostat is used to copy at actual size, in 
reduction, or in enlargement: 

In Banks and Offices: Reports, Cost Sheets, 
Vouchers, Accountings, Wills, Contracts, Testimonial 
Letters, Pages from Books. 

In Factories and Machine Shops: Blue Prints, 
Shop Orders, Sketches, Pencil Drawings, Tracings, 
Illustrations for Salesmen, Cuts and Drawings for 
Patent Work. 

By Public Service Corporations: Reports for 
Directors, Insurance Papers, Tariffs, Way Bills, 
Claims, Traffic Reports, Conductors’ Sheets, and 
Certified Copies of Records. 

A small book, giving detailed description, will 
be sent to you upon request to the 








Commercial Camera Company 

343 State Street, Rochester, N. Y. Js : hen 

325 Grosvenor Bldg. Providence, R. I. RENE el PR ERE AO SE IE PI 
Alfred Herbert, Ltd., Agents, Coventry, England. has just made in | t t minut 
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These two views of a Libby 18-inch High Power Rapid 
Production Turret Lathe tell a big story to the shop man who 
appreciates the value of stocky, powerful construction 

Strength and rigidity are prime factors in Libby Construc- 
tion 

This type “A,” the smallest machine we make, weighs 
approximately 8000 lb The headstock will absorb 12 to 15 
H.P. All gears are broad faced and of coarse pitch 

The turret slide has 276 sq. inches bearing surface on the 
ways and the turret is securely locked to the slide by means of 
a double bevel ring around the base, insuring positive rigidity 
under the heaviest cuts 

The front way is undercut and the slides have long taper 
adjustable gibs, giving every facility for rigidity and strength. 


Put your production problem up to our Engineers. 


International Machine Tool Co. 


Indianapolis, Ind. 


AGENTS: Bowman-Blackman Machine Tool Co., St 


Co., Pittsburg? 

E. L. Bask Ma 
Ont and Mor 
Oh Vandyck-¢ 
syracuse Supply 
{ 


Co., Ltd 
£0 Violini & Co., Milan, Italy; lznoss 1 & Co., Petrograd, Moscow and Ekateriz 


Rapid 
Production 


treal Que “Stror 


Pa.; I les & Smith Co., San Fra 
chinery Co., Chicago, I 

ng, Carlisk 
hurchill & Co., New ¥ 

Co., Syracuse and Buffalo, N. Y ‘ hine Tool London, Eng.; 


iburg, Russia. 
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WOLFRAM 


HIGH SPEED STEEL 








MP 


“See . 


PR es 
2 Phi at Thee 


a 


a rae 


a 


wus 37 . 

; 

oy e+ 

So ae 


oe] 


ro ad = 
2 





ce ae 
~ 


+ 
‘- 


> 
a > Sk a eee 








4 
eae 
ee ce 


Here is a Wolfram High Speed Steel hob used for 
cutting spiral gears in one of the largest automobile 
plants in the country. Wolfram has for some time 
been their standard, and the uniformly excellent 
service it gives fully justifies their using Wolfram 
exclusively. 


Vulcan Tool Steels are Uniform and Reliable. 


VULCAN CRUCIBLE STEEL COMPANY 





ALIQUIPPA Established 1900 PA.. U.S. A. 
BRANCHES: 

Boston 102 Purchase Street Montreal Herald Bldg. 

Chicago 16-18 So. Clinton - Street Newark, N. J. 52 No. 11th Street 

Detroit 310New. Telegraph Bldg. St. Louis 1215 International Life Bldg. 
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This is the new general-service motor that 
represents the user’s experience 


5 Right at the start we admitted that we didn’t ties to learn the need for quality and strength 
know it all and went to the user before building in every motor detail. No motor could be more 

: Type T motors. Thirty-five prominent elec thoroughly the result of recommendations and 

: trical engineers in the iron and steel mills and criticisms from men in the field whose needs it 
machine shops showed us just what they wanted is intended to meet. 


and needed to meet the demands of their work. 


hese thoroughly practical men have thousands We have ready for distribution a new map 


; of motors under their care Thev see revealed 15 in. x 17 1n. showing the western battle front 
H daily in their repair departments the ‘weak in Europe. It’s a good one and is sent free be 
: spots of motors of every type and mak« cause it has our advertisement on the back 
: As a result Type T motors represent the com Write for one and our Bulletin 2014 which tells 
: bined ideas of men who have unusual opportuni the whole story of Type T motors. 


Reliance Electric & Engineering Co. 
1044 Ivanhoe Road, Cleveland, O. 


BRANCH SALES OFFICES—New York, 90 West St.; Philadelphia, Harrison Bidg.; Pittsburgh, Arrott Bldg.; Chicago, Fisher Bldg. 
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Special, Form and Standard Milling Cutters 
Spur, Spiral and Worm-Gear Hobs of Extreme Accuracy 


Barber-Colman Company 
Rockford, IIl., U.S. A. 
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Here is our latest 
testimonial 








We are mighty proud of the newest 
‘vidence of the superiority of these 
portable tools. The highest award 
at the Panama-Pacific Exposition 
puts a new value on 


United States Portable 
Electric Drills and Grinders 


Note their make up 








The drills are constructed with aluminum casings, 
ball bearing thrust to take up the thrust bearing on 
the chuck spindle, and are under perfect control at 
all times as the motor is provided with a switch in 
the handle for starting and stopping. 


he grinders are provided with adjustable tapered 
steel bushings driven by the shaft and are adjust- 
ible to wear. They also have dust-proof collars to 
keep the emery out of the bearings. 


THE UNITED STATES 
ELECTRICAL TOOL (( 


4 flighest Award for a. 
PORTABLE ELECTRICAL Tools Our catalog describes 


the complete line. Send 
for a copy and have it 
Pr tte , mas — handy for future refer- 
<i ence. 


We have a portable drill or grinder for nearly every 
operation. The illustrations show a few. All tools 
wound for alternating or direct current. 





foes The United States 
— Electrical Tool Co. 


Cincinnati, Ohio 


Stock Carried in Branches 


30 Church Street, New York, N. Y 12 
Pearl St.. Boston, Mass. The Bourse, Phila- 


a wt 
anama - Pacific International Exposilion 


San Francisco ‘a Va delphia, Pa. 549 W. Washington Bivd., 
Chicago, Hl 610 Commercial Bldg.. St 
Louis, Mo 
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Our Universal or Ad- 
justable Jaw Chuck can 
be used with regular step 


jaws or with false jaws, 


as required. Step jaws 


are not only adjustable, but also 


Oot an 


the 


allowing work 


the 


reversible, 


diameter, within limits of 
chuck, to be chucked internally or 
externally. 


\ll M.E.C. 


furnished with Steel Body. 


Three-Jaw Chucks 


The illustration at right shows thx 
sectional construction of the M.E.C. 


Three-Jaw Air-Operated Chuck. Ask 
for further details. 


Manufacturers Equipment 
Company 
175-177 N. Jefferson St., Chicago, Ill. 


Agent for Central and Eastern States and Canada: J. R. 
Stone Tool & Supply Co., Goebel Blde., Detroit, Mich, 


You Get Big Results 
From the M.E.C. 
Three-Jaw Air- 
Operated Chuck— 


results that show up on the profit 
aa e » » | : " | } _ 
side of your Dusiness. n the frst 
1 ry 2 | 1 . 
nlace the M.E.C. lhree -Jaw ( huck 1s 
substantially made to withstand the 
iges of time and wear. 
int of service you’ll find it 
absolutely the best “buy” on 
( arl 
iasses ) ork 
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Thoroughly Reliable Motors 


Are you sure you are getting that kind? You can be sure if they are 


Wagner, 


lt pays to buy, to run, or sell Wagner Motors. The cash surrender 
price of a motor tells the story of the value of Quality. Wagner 
Motors are an asset. They are economical to run and command 
high prices should you wish to dispose of them. 


Remember, the first single-phase motors were Wagner, Quality built 
and they are still in service. Let us send Bulletins 1 | 09 and 1119. 
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New CATALOGUE 
No./0 Now REApy 


E& , Bullet holes are de- 
structive. Drill holes 


made by National Drills 
are important construct- 
ive factors in every con- 
trivance of Industry. 


Wj NATIONAL TWIST DRILL & TOOL CO. 
Gf, Detrorte "Mrichtgan 
o NEW YORK OFFICE-50 CHURCH ST. CHICAGO OFFICE- 104-106 SOUTH JEFFERSON ST. 
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HIN MILLING SAWS with favgor- 
Ti cutting conditions effect marked 

economy in stock. ‘This combina- 
tion is very pronounced in the five sizes 
capacity 4 in. to 83 in—COCHRANE- 
BLY COLD SAW MACHINES. 


Other considerations are the rapid and 


smooth cutting these tools do as well as 


that they are durable and convenient. 


Also we build Automatic Saw Sharp- 
eners, Die and Tool Machines. 


Cochrane-Bly Company 


Rochester, N. Y., U.S.A. 


FOREIGN AGENTS: James Say, 184 Wilmslow Road, 
Manchester, England, for Great Britain and Ireland, Fen- 


wick Freres & Co., Paris, for France, Italy, Belgium, 
Switzerland, Spain and Portugal For Australia, H. P 
Gregory & Co., Sydney Alfred Herbert, Ltd., Yokohama 


d 
for Japan 
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HAT IS THIS MAN DOINGr 





REND pe 





1 


PITTSBURGH MACHINE TOOL COMPANY 


BUILDERS PENNSYLVANIA 


BRADDOCK 











ener Bidg., Philadelphia, fF 
treet. Boston. Mass 





Mr. F. Wesley Parker (Export Agent), 2 I vy. Y 


son, 9 8S. Clinton Street, ¢ 








Neidow & Pa 
1S. Mill 
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r dow this w " yut ou istomers 
ire getting away with jobs of this kind every da WHY NOT YOU? 


Built in the following sizes: 26-, 28-, 32-, 38-, 42-, 48 
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Duplex Pipe Machines 


The Duplex have that look of strength and bigness that 
you like to see in a pipe machine. Two gripping chucks 
that keep the pipe going—no slipping. Big, broad face 
gears—all covered—that run smooth and easy. Plenty 
of room between head and chuck. The die-head is of the 
low-down type. <A good, sensible shaped head, using 12 
chasers per set on sizes 8-inch and up. The head is massive 
and will cut threads without vibration. The adjustments 
are easily made to cut under or over size. Stays set until 
you “ant it changed, and then it can be changed to just 
what ;ou want. The cut-off tool is made of beveled, high 
speed steel, requiring no reforging should the point be 
broken. The oil flows readily to both the dies and cut-off 


tool, but may be shut off from either at will. 


Send for catalog. 


Bignall & Keeler Machine Works 


Edwardsville, III. 


. PEERLESS 





/o 
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ADVANCE TOOLS AND MILLING 
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Vol. 47, No, 14 


Doing its “bit” 


and doing it well 


DISSTON 
INTERLOCKED 


Inserted Tooth 
Circular Milling Saw 


at the Wm. Cramp & Sons 
Ship and Eagine Building 
Co., cutting off the end of 
20 inch hub of a 9-ft. 8500 
lb. propeller, made of 
Parsons’ Manganese 
Bronze — tensile strength 
80. Ibs. per square inch 
sclerescope hardness 28— 
cutting this tough ma- 
terial with ease and des- 
patch. 


Henry Disston & Sons 


Keystone Saw, Tool, Steel and 
File Works 


Philadelphia, U. S. A. 


CUTTERS 


TTT 





HOCLEREEODOEONONONENOODOONS 


These tools embody high- 
grade materials and _ work- 
manship, which give them 


seetenneenanenens 


durability and accuracy. 
They stand for higher speeds 
and feeds with fewer grind- 


COROAEGbGatiaeeeeeneten 


ings, thereby increasing their 
life and production. The de- 
sign is such as to give a free 
cut requiring less power and 
better finish. 


Our catalog contains much information about 
Counterbores, Woodruff Cutters, End Mills, Side 
Mills, Gauges, Mandrels, Machine and Hand Reamers. 















Advance Tool Company, 1100 Jackson St., Cincinnati, Ohio 





>» AGENTS WANTED IN ALL PRINCIPAL CITIES <€ 


> 





APU EUUEAAUUAUTEREARUUTEA DATA DEL REARS TAA EEULAA DOU DEATAERE DEAD ORAEAOU ER EUUDEU EA OOUDEODEGDDOUNAOROUEEOGEOEEL 





FROOUOOTORLOENNOTEDNOLEGEADGOOOUERRGRRGAEGOOOORoaeEr Occ ccneccogegaenens VUPTOET EDEL EUDERUOEETOLERDEEEDERROEDOGEDEROUE REET AREER EDODEOOEEROERRODERODREDOUEEDOEEDGORDOGEDEOEROEERONADOOERDOEEDOELERS OORTREEEDEDORDEREREORTORROERECtOcoetEn 


PUTT TTT UU 
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October 4, 1917 Buying—A MERICAN MACHINIS T—Section 


159 








ADJUSTABLE 


UNIVERSAL 
COUNTERBORE 
| | END MILL AND 


BORING TOOL 








This tool is a great saving to high speed tool users. It would take hun- 
dreds of dollars worth of solid tools to do what one Hall Universal 
Counterbore will do. This tool 


Takes the Place of a Complete 
Set of Solid Tools 


and will save money in any shop. The two interchangeable cutter 
blades are easily adjusted by the right and left hand screws shown in the 
illustration. They are sharpened on four sides, so you can use the 
same blades for counterboring, end milling, hollow milling, boring, 
spot facing. Special shape cutters can be used. 


These tools can also be used to great advantage on automatic screw 
machines. They are made in various sizes. Write for further infor- 
mation and prices. 


Hall Manufacturing Co., Abington, Mass. 











Ask any Blanchard User 


output. 


You will find the most enthusiastic friends of 
the BLANCHARD are those who are putting it to 
the severest tests. They find BLANCHARD pro- 
duction and accuracy are maintained after years 
of hard service and that repair and adjustment are 
rarely needed. 

There are BLANCHARD users near you. Ask 
them. ‘Then you’ll know where to come for a rea! 
surface grinder. 


The 
Blanchard Machine Co. 


64 State Street Cambridge, Mass. 
U.S.A. 


mu 


DOMESTIC AGENTS—Henry Prentiss & Co., In Motch & Merry- 
weather Machinery Co.; Marshall & Huschart Machinery ¢ W. E. 
Shipley Machinery Co.; Kemp Machinery Co.; Robinson, Cary & Sands 
Co.; Pacific Tool & Supply Co 

CANADA—Williams & Wilson, Ltd.; A. R. Williams Machinery Co., Ltd 
GREAT BRITAIN—C. W. Burton, Griffiths & Co. FRANCE—<Aux Forges 
de Vulcain. ITALY, SWITZERLAND and BELGIUM—Allied Machin- 
ery Co. of America 





UUUEAATAUAAAUAEREATATEAATUOREET TOLER TU EEERAUOPEEEUEEERDOTEEUATTEEEATEESEATEOUEUTTEEGAUEEERO UU EUGEAUEEEEETEOEET EERE EET TEE EEE 





how his BLANCHARDS are standing up under present demands for maximum 


Ask him how they compare with other equipment in frequency and cost of repairs. 


























nn SL 


OCU EC COPERECUEEE DEERE EETEEORTE ETE ECCT EECA COTTE COTTE OCDE EEE 


COVUDOEEU TENG DU EA DOGADEDEODONOEOENObenE 
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SEM! STEEL 
BACK GEARS 








TEAT 
HEARING 
UNDE 


XARA 
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Built for Service 


AURORA 


DRILL PRESS 


Every line of the Aurora Drill Press illustrated 














TULL 


here, shows it to be fashioned on practical lines. 
Take for instance, the large size of table bearing. 


UL 


This prevents tilting of table should operator for- 


Td 


get to clamp the table bearing, as on the ordinary : 
drill press. The automatic stop is automatic and : 
is so arranged that feed can be automatically dis- : 


engaged at any desired depth. 


We have literature describing in detail this 
high-class drill press. Ask for copy today. 


TT 


Aurora Tool Works Co., Aurora, Ind. 


VEVEOUOT CONOR HOEOEE 


teen i Ue 





PTL LLL 












POGREDEAADRAUALEA ERED ANGER EELAAEAUEESORUDENUUATREAAEEETEAT EGA TAROT DOR EAT EER T DENA LEETEROUEE 





POPU DOCELEEEAAREDE DAUD EEDEAOOASEO LL LESTIOTRERRS 


CUOEOEOLDOAUADEOEDNONOAEONGE 


JUSLAAAATADAAACLAAAOELARaatt 


ans 










COCEOUR CEDURE DEERE REE LER EA COE OUE DER ORTT ESE EDER DET RETREE TEL EAE EER OEL ORT EDEROE TER TED CELE ETE DERER EEOEED ERED, 


W e Can Show You Greater 


Production Savings— 





on all kinds of Tapering, Pointing 
and Graduating. The 


Dayton Swaging 
Machine No. 3: 


is the most up-to-date method of kneading metal into 
shape; 2000 to 6000 blows per minute constitute practically 
a continuous pressure. 

The Dayton process prevents all straining and unevenness 
of work. 

You will find the Dayton a “‘scientific’’ method of hammer 
ing. Write today for our interesting Bulletin. 


VONELOLYOLLENOLENAETNATOAEUHOEEONUUONDONAOONOHUNOGHOROOUDEOOUOHOOUEUONOONEDONOELIELONEOOONOUNOOONOOONOOOONEOOUAEDOOOEOONREONNOONNEOONENOOOONOOONEDOOOREDOOROOONEEEONHO OOOO ONOOONNONONOORDOONNNOY > 


Excelsior Needle Company 


Torrington, Conn. 


Coventry Swaging Co. Ltd.. White Friars Lane. Coventry, England 
Agents for Great Britain, Soc. Anme. des Etabs Fenwick Freres 
& Co.. 8 Rue de Rocroy. Paris. France, Agents for France, Italy 
Belgium, Spain, Portugal and Switzerland 
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October 4, 1917 Buying—A MERICAN MACHINIS T—Section 161 





Precise Pipe-Threading Attachment for Your Lathe 









All who have occasion to thread any wrought iron o1 threading machine, we have placed on the market a 
steel pipe know well the difficulty with which it ts new lathe attachment, which can be attached to any 
attended when not accomplished on a regular pipe- lathe, within certain limits of size, and with which the 
threading machine. In most machine shops it is in- lathe can be turned into a power pipe-threading ma 
conveniently and inefficiently done on an ordinary chine in a few minutes, and pipe of any length threaded 
lathe with the usual chasing tool. very rapidly and correctly 





To meet this want, of those whose work does not 
warrant the purchasing of a regular power pipe 


The Curtis & Curtis Co., 66 Garden Street, Bridgeport, Conn. 





Write today for our latest catalog. 











a 
walt 1] 
THE ABMOR//; \) MODERN | _ es hy a md Hi ” r 
LATE OF \\e\ eaten). // BUSINESS ’ ) Taal aint : 
S ° Py 


HE Bearings Service Company, 
Detroit,with its various branch- 
es throughout the Country, is 
the direct service representative of 
three leading manufacturers of anti- 


friction bearings. 


Its enormous stocks include bearings of 
every size and description which are system- 
atically stored in Berger Steel Bins and Shelv- 
ing, assuring prompt filling of orders. 

Why clog up wheels of production—why per- 
mit machinery to be idle—why make it neces- 
sary for workmen to waste time—simply be- 
cause materials are not stored in a system- 
atically arranged stockroom? 

May we explain the many advantages of 
this equipment and tell how it will save you 
time and money? 


Write for full particulars and gre R.A 


The Berger Mfg. Co., “Oye” 


Branches: Boston New York Philadelphia Chicago 
St. Louis Minneapolis _ San Francisco 
Export Dept.: Berger bidg., New York City, U.S.A 
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me Hartford 


Strictly Up-to-Date with Every 
Convenience Making for the 
Greatest Efficiency 


those reliable, handy tools 
because of its general use- 


One of 
always busy 
fulness. 

When it comes to grinding flat surfaces 
of pieces up to 8 in. or even 12 in. wide, 
the HARTFORD gets the preference t 
over more complicated Grinders, because 
it 1s easy to adjust and operate, due to 
simple construction 

As many as sixty HARTFORDS are 
used in one of the largest American plants 

purchased through one dealer. 

Costs no more than other Grinders of 4 
smaller capacity and less durability 

Just now prompt shipments can be 
made—ten days to two weeks 

Send for illustrated Catalogue and order 
through your regular dealer 









National Machine Co. 
Hartford, Conn. 
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When Work 
Goes Smoothly 


= 





Hii 





Oil Storage Systems 


assist in many ways to aid production, 
produce economy and efficiency wherever 
oil is used. 

They provide effective storage and handling 
facilities for all kinds of oils. Keep oil 
clean, retain its value, prevent waste, and 


encourage the proper use of oil, which 
results in better work with less effort. 
Outfits can be placed where most con- 


venient, saving time and trouble. 
They are accurate, durable and safe; every 
shop needs the Bowser 


S. F. BOWSER & CO., INC. 


Fort Wayne, Ind., U.S. A. 


Sales Offices in 
All Centers 


Representatives 
Everywhere 





A System For Every Need 
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Yale Hoists— 
their great 
usefulness 


Many buyers 
Yale Triplex 
Spe tft 
service. 

But its performance and 
ready adaptability suggest 
many other applications be 


install the 
Hoist for a 
use or a particular 


yond those contemplated 
when the hoist went into serv- 
ice. 

The Yale Triplex Block 


lends itself to a wide range of 
applications in every indus 
try where the safe, economical 
and rapid handling of loads is 
important. 

Carefully selected mate 
rials, sound design, approved 
manufacturing practice and 
rigid tests are reflected in the 
completed hoist—and its wide 
range of usefulness often un 
der most trving conditions 


r Sale hy 


Put your hoisting problems up to us 


ASK FOR NEW CATALOG 


For factory locking equipment use a 


Se. ee 
TheYale&Town 


Yale Master-key System. Write us 


| for particulars. i 


Mach inery Su pply Houses 


— — 





Mfg. Co. 


9 East 40th Street 
New York 





wit wi TEDUUREROE DEED Aeen nent 


e 


N 


MACHINIS1 





ELUERAALUEUAO AREA EEAELAA DEER UREA EEA DEA TEEEDEREDEEDEGEEU DEON LDRAU EEUU ODER UEORADDOU UREA OEEUEEDOTTOECU TERETE ERUAT TEER EREREDCUD ERO CEER LEED EDEL EETEE CDEP ETEE EE EEDPED PERU PERCU OEEEA CERO DEEEREEEEEEEOUEEDEDEED RODEO DEAD EDALEDDEATEEEDOPEDEDTEEET EERE TOEEEEOD OETA EEAO DEA DOE OREO EEAENOUOEEEOAUEEDEOAUORERLOEEOUEEOUEEEOEEODEE 


5 


Section 


on operating cost 
in years 
Nearly twelve vears manu- 


facturer of cotton machinery wrote us 
about Arguto Bearings: 


agO a 


It (the knife grinder) was set up in 
February, 1901, and the bushings 
have not been changed or touched 
since we put them in 


This bushing, we think, is put to a 
very and when we first 
started -we were in doubt as to 
whether it would give satisfaction or 
not We had previously worn out 
three composition bushings which we 
had made very caretully with the 
grooves and also with holes to hold, 
as much oil as possible, and they were 
made of the best bronze metal. ‘They 
wore oul within three or four months.” 


severe use 


This concern’s first order for Arguto 
Oilless Bearings was dated 1900. In 
17 years it has ordered 10,046 Arguto 
Bearings, which is much less than 
some of our clients order in a single 


vear. 


To be continued in the next issue. ) 
Or if vou are interested and want to 
save time, write now to 


Arguto Oilless Bearing Co. 


147 Berkley St., Wayne Junction, Philadelphia 


Smoother 
than 
Grease 


Outwears the 
best bronze 
metal 
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$129080954 Saved 
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Acme 
Die-Castings 





in Aluminum and 


White Metal Alloys 






Accuracy Guaranteed 










The 


grain and smooth, clean, 


strength accuracy, close 


beautiful 





finish of Acme Die-Castings are the 






result of a process perfected by the 





most skilled and experienced men 





in the Our 





die-casting industry. 






engineers have built the latest im- 
proved machines of the most 
efficient type for die-casting. They 





embody facilities which enable us 







to produce die-casti gs where 
waste, delays and dissatisfaction 






are eliminated and at the same time 
you will find considerable reduction 
old 






in cost over the style methods 






or blueprint 








A 
Acme Die-Gstirix Ganeal ion 


Bush Termnal Bia NS. SSSA 





and Jd Ave 






ina Brcokin, N.Y Detr 
t ud Iphia Za Cc ‘ated 
en | — I urgh 
Tmace aen St. Louis 
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Yes, 


it 
but— 


It i. 


Maybe 
bet 


there are a 


looks like junk 


nyt 


| Don't do it! 


f\ 


num Save them 


of cutters around your 
plant that look like junk 


Let us make them as gooc'! 


that are destined for an as new again by re-cut 
early exit to the scrap ting It saves money 
heap surprising lot of money 


Re-cut without 


Annealing 


We say “good as new We make it a point, too, to 
advisedly see you get the kind of 
It's the no-annealing fea tooth you want 
ture of our method No Quality _work—yes, si 
ling means no di right through! 
tortion - a k no Let us re-cut one of your 
wa It means vou worn cutters—yJust one to 
, tart with—to show you 
get K the quahty ol 
what we can do. Drop us 
steel 1 cutter you sent 1 line for complete inior 
= a Imation about prices, ete. 


SUTHERLAND TOOL CO. 


Flint, Michigan 
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You’re Sure of 
Good Service 


if you install a Worcester 
Lathe — they’re designed 
and built to give maximum 
satisfaction. 


Here’s a lathe that you can 
pick apart, right down to 
the last bolt, and find no 
flaw in design or material. 


11, 13 and 16-inch lathes 
cone or geared head, motor 
or belt drive. 


Write for a copy of our 
interesting Bulletin. 


WORCESTER LATHE CO. 


68 Prescott Street, Worcester, Mass. 














BALL BEARINGS 


(Patented) 


If your machine is to operate at 
high speed, an anti-friction bearing 
designed for high speeds is impera- 
tive, in the interests of serviceability. 
If it is to operate at low speeds, a 
speed bearing will simply give you a 
higher factor of safety that certainly 
adds to the stand-up-ability of your 
machine. 


Day-after-day operation at 
speeds up to 35,000 R.P.M. 
conclusively demonstrates 
the unsurpassed speed- 
ability of “NWQRA6” Precision 
3earings. And the qualities 
which make them supreme 
in the speed world, make 
them super-service bearings 
for lower and _ moderate 


speeds. 


Be Safe. See that Your 
Machines are “NORMA” Equipped 


THE NORMA COMPANY OF AMERICA 


i739 BROADWAY NEW YORK 


Ball, Roller, Thrust and Combination Bearing 
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suit 


“TOLEDOCRANES” “Sone BEMIER 












Va 








THE TOLEDO BRIDGE & CRANE CO. 
2700 Dorr Street TOLEDO, OHIO 


CRANES 


AND 


HOISTS 


Pawling & Harnischfeger Co. Predominating standards for-over @ 
MILWAUKEE. WISCONSIN. U.S.A quarter of a céntury 





SV 


SOUUAAUESAEL EAL SAAAE 

















_ — / 
AUBURN 
THRUST BALL BEARINGS 


AUBURN 


ANNULAR BALL BEARINGS 


Steel, Brass and Bronze Balls 


AUBURN BALL BEARING COMPANY, 


rade’ State your problem or ask for bulleti 
7 


ark G) 25 Elizabeth St., Restate ome York 

















Transmission Ball Bearings Don’t Absorb 
Energy. They Transmit it 














Sliding bearings, generally consider- 
ed, belong to the dead past. You’re 
a “live one,” aren’t you? Drop us a 
line and let’s get together on this 
problem of transmitting power in- 
stead of letting it be absorbed. 

















TRANSMISSION BALL BEARING CO. 


950 Military Road, Buffalo, N. Y. 


Chapman Double Ball Bearing Co., Ltd., 339-351 Sorauren Ave., Toronto, Ont. 











October 


of 
X 


4, 


1917 


‘Sn Sa Sn > 
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OSITIVE drives insure intensive production 
from ma \lodern machines, ig] 
speed steel and Link-Belt Silent Chain make continuous, 
rapid production a reality—assure the fulfillment of mun 

tion contracts, both as to output and character of product 


motors, higl 


— 
1h ools. 


The machine illustrated was made by the Amalgamated 
Machinery Corporation for the Midvale Steel Compan) 
be used for turning 296 mm. French shells. The forging 
are approximately 12 inches in diameter and 44 inches long, 
the turning time being 19 minutes each. The 50 H. P. 
Link-Belt Silent Chain Drive operating the spindle is full 
encased and runs in a bath of oil. Carriage drive in bot] 
directions is through a 3 H. P. Link-Belt Silent Chain Drive. 


Write for Link-Belt Data Book No. 125, our 128-page price list. 


LINK-BELT COMPANY _ <a 


PHILADELPHIA CHICAGO INDIANAPOLIS 





New York 209 Broadway se _First Ave 
Bostor 49 Federa Pe and, Ore ist at Star} 
Pittsburgh 1501 Park Bid san | 8 q 4¢ la 
SS Los A s ‘ Los A 
St Louis, 7 , 
Central Nat'l Bank Bldg 1 th Sh t & Co.. Bos 
Buflalo 698 Ellicott 1 g e, K - 
Wilkes-Barre, I own 
2d Nat'l Bank Bl I sv 
Cleveland , I A 
429 Rockefeller Bld ng : G ———- 
Detroit, 732 Dime Bk. Bid = . — x Jarra \m. J Mt 
Minneapolis, 418 S. Third st CoO ernia Bas 
Kansas City, Mo ‘ yt '4 
407 Finance Bld ( 1 ' re . we es et 
Toronto, Car Canadian I t , n ltd ar | ‘al al a 
: =—< : v¥ 
 . - = g 
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\ Foymerly 
"Ame ica We ‘went toVé 


urope comes to A 


i bpe 
KMERICA 


FEW years ago, American manufacturers looked to Europe 
for the finest in steel ball construction. Today, Hoover 
supplies America—and Europe as well. 






NOW 





The Hoover Chrome Steel Ball does what no foreign ball ever 
did—it eliminates breakage in service. The hard surface, tough 
center construction provides for steel contraction and expansion 
and allows for fatigue in service. 


Not a single report of breakage in four years with billions in 
service—that’s the Hoover record—the reason for a demand of 
25,000,000 balls daily. They are the result of the most scientific 
manufacturing and measuring systems ever known in the steel 
ball industry—accurate to .0001. 


95% of all cars carry them—used by manufacturers everywhere. 
An extensive research laboratory service will make-to-order the 
ball for your particular need. Today—send for booklet—gladly 
sent upon request. 


Hoover Steel Ball Co., Ann Arbor, Mich. 


HOOVER satis 
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Takes the Load 
on High 


RY to speed up the ordinary 

chain hoist equipped with a strap 

guide and you will realize at once 
the superiority of the Ford Tribloc 
Chain Hoist. For the Ford Tribloc is 
equipped with the Patented LOOP 
Hand Chain GUIDE that prevents 
““gagging’’ of the hand chain when it is 
worked at high speed or from acute 
angles. 
The Ford Tribloc is made in capacities 
of from } to 40 tons and takes sur- 
prisingly light pulls on the hand chain 
to lift whe loads due to the efficiency 
of the planetary spur gearing. The 
hoists may be heavily overloaded, hav- 
ing a factor of safety of 3} to | and 
steel working parts. 


Ask for Catalo 
and details o 


our Five-Year J 
Guarantee. p 


FORD CHAIN BLOCK 
& MFG. COMPANY 


140 Oxford St., Philadelphia, Pe. 
2101-D 
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en Million Bushings 


Year 


Our two big factories, with a 
combined capacity of 10,000,000 
bushings annually, enable us to 
make delivery of large orders in 
record time, without the slight- 
est skimping of material or work- 
manship. 





ALL OVER THE UNITED STATES, AND IN MANY YEARS OF USE IN ACTUAL SERVICE have proved the 
FOREIGN COUNTRIES, Bound Brook Oil-less Bushings adaptability of these oil-less bushings to the needs of hundreds 
are adding to manufacturing efficiency and reducing the. of different kinds of machines, from Battle Planes to Rag 
operating costs of all kinds of machinery. Cutters, from Windmills and Escalators to Motor Cars and 


THEY NEVER RUST, THEY NEED NO OILING, and Machine Shops. 
installed in those parts of a machine most liable to neglect, YOUR MACHINERY NEEDS THEM to attain its greatest 


they render that machine “neglect proof,”’ make it strong at’ efficiency and lowest cost. Write us for proof of their 
its weakest points, efhcient service in 


improve its running TRADE MARK just the kind of 

efficiency and machinery you use. 

greatly lengthen its 

ue WE HAVE HUN- 
REG. U. S. PAT. OFF. DREDS OF LET- 


OILING WILL TERS FROM 
NOT HURT GRAPHITE AND BRONZE ACTUAL USERS 


testifying to the 


THEM, but with ying 
or without lubrica satisfactory running 
tion, attended to or ad long wearing qual- 

ities of these bush- 


neglected, Bound 
Brook Oil-less ings through years 
Bushings continue to give efficient service year after year. and years of exacting service Copies will be sent you 


We also manufacture “NIGRUM” (Trade Mark Reg on request. 
U. S. Patent Office) Oil-less Bushings, made of Iron’ All genuine graphited oil-less bushings have always been 


Wood impregnated with a specially prepared lubricant. made at Bound Brook, U.S 


BOUND BROOK OIL-LESS BEARING COMPANY 


Specialists in the manufacture of Oil-less Bushings for more than a Third of a Century 


Bound Brook, New Jersey 


sue ft 


a 


Ts) = rm 
: 


BOUND BROOK Ott 
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Standardized Series 


LEATHER BELTING 


Tanned by us for belting use 





























Bis Belts — 
» | — _ For Big Jobs 


| me right wa and 
oO one right way to buy 
belting That is on the basis 
of the werk to be done, \ 


big job needs a big belt 


If su buy it as you buy n 











he 
chinery you Vill standard- 
ize a you have standard- 
ed our machinery You 
i Standardized Belt- 
ing 
S l zed Belt ire mad 
t tl ictual tandard 
he They have be 
rked it during xt 
belting experi 
rl require ent of I 
if owe! tran 
ha been cla ified | 
Standardized Belt evolved t 
mie the tua l ina 
eaci 
There s Graton & Knight 
Heart Brand, the tandard 
ved extra-hea oak-ta ed 
ter tock helt { 
Knight, the standardized 
d ’ ght a tanned 
| belt Graknig 
1) ) the t lard | 
lig eight « -t t 
ter | belt N 
ta rdized 1terpro ' 
ing = rta lardize 
for sexyacting l 
difficult drive 
T! iy to sa\ none 
belt isn't to bu heanet 
helt but to 1 é be 
| tha do our ' t 
| 
ADI Standards to yur 
p tr in ) four 
BE ee! ire it I 
ice t t} ) yu 


The Graton & Knight 
Mfg. Company 
Leather Tanner nd B Vok 
Makers of Leather Belting, Lace Leather, 
Packings, and Specialtic 
Worcester, Mass., U. S.A 


| Selling Agents 
Mfe. Co 








Graton & Knight mr 
Dallas, Texas 
Graton & Knight Mfg. Co. of Wis. 
Milwaukee Wis 
Graton & Knight Mfe. ¢ of ¢ 
Branches 
| Atlanta New Orl 
| Boston New Yor 
| Chicago Philadelphia 
Cleveland Pittsbure! 
| Detroit Portland 
| Fall River Seattle 
| Kansas Cit St. Louis 
Minneapolis Leicester, I 
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WHITING TRAVELING CRANES 


are a big factor in 
efhcient production in 
machine shops as well 
as in foundries and 
other manufacturing 


plants. 


Cut here shows a recent 
machine-shop installa- 
tion of our type “R” 


crane. 


May we figure on your 


requirements? 








COMPLETE FOUNDRY PLANTS aA 


Designed, Equipped and Started in Operation 


HARVEY-ILL.U.S.A. 





























UAL OA 





Service Value 


Scrap value for idle used machinery or surplus material is not 
enough. If it can be used by others they will pay service value for it. 


AOCUEDEAOEAUEODORASAEETEAEE OEE OEECH OEE 


The Searchlight Section of the American Machinist will find 
buyers for you. 








Manufacturers who accept used machinery Wide-awake dealers, agents or representa- 
in part payment for new can dispose of it tives can be secured through little Search- 
promptly by advertising in the Searchlight light ‘“Want” ads. 
Section of the American Machinist. Manufacturing sites, partners, help, capi- 
tal—anything that anybody in the ma- 
Machinery used in manufacturing and dis- chinerv field is likely to have for sale 
placed by other equipment can be sold or exchange for something else—can be 
at a fair price by advertising it in the located or disposed of through the Search- 
Searchlight Section light Section. 


The cost of putting your Wants in this projector is very 
slight, whether for a man, for a job or for a market. 


Searchlight Section of American Machinist 
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If a thing is worth having, it is worth having NOW. ‘The present moment is 
worth more to all of us than all the tomorrows in the calendar. 
Each day you put off sending for the “‘Clipper’’ Belt Lacer for 30 days’ trial, you 
are running the risk of an expensive shut down. 
Three minutes is the maximum time required to lace a six-inch belt with the 
“Clipper” Belt Lacer. z 
CLIPPER BELT LACER CO., 1006 Front Ave., Grand Rapids, Mich. : 
If you are interested in efficient power transmission, you will 
find our new complete catalogue and treatise on chain driving, 
“Diamond Tooth Form for Roller Chain Sprockets,” a most 
useful handbook. 
This booklet contains valuable data regarding the application 
of chains and sprockets for power transmission and will prove 
of assistance to engineers and others in the solution of driving 
problems. 
A new form of sprocket tooth has been developed by our engineers, which 
greatly increases the life and efficiency of both chains and sprockets. A com- 
plete description of this new tooth form is included in this booklet. 
Chain drives are rapidly gaining in prominence they afford a compact, 
powerful, positive method of power transmission. Engineers, designers 
officials and others who are in touch with driving problems should have a 
copy of “Diamond Tooth Form for Roller Chain Sprockets” for reference. 
B ” . 
etter Transmission Ireaneeceme= COUPON *=<20-s0n02; 
Q 
a Mail coupon or write for your § DIAMOND CHAIN & MFG. CO. ‘ 
An Aim copy today. : Indianapolis, Ind. : 
2 ‘ . Please send copy of new handbook, Diamond | 
Not a Claim : Tooth Form for Roller ¢ hain Sprockets” ' 
: ' Name ‘ 
Diamond Chai fg. C ke 3 
iamon ain & Mfg. Company : *: 
. ’ 
240 West Georgia Street § Firm ' 
INDIANAPOLIS, IND. g Fotie : 
8 Am. Mach. 9-6 : 
Lsaneeaannaananenaananesnounnauaned 
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UPEVANATATSEAEANOOADOSDANGUUOLESASNOGUUEEORGAUSUDUOURESSAOOTUDDEDAUOOOSERAEALSDUSERSEOOPREDEODOOUEREREOODAALLORDOUTUOUODEORUGUIOOEEEROGAOOEESEOOOEDOEDEPENY uw 1 


WRIGHT STEEL HOISTS OUNTERSHAFT 


FOR > 


K_A_J | GRINDER WORK 








Service 


is another fea- 
ture of Wright 
High Speed Steel 
Hoists. They 


Safety 


is absolutely in- 
sured even in 
lifting weights 
considerably § 
above the rated ¢ will outlast and 
capacity The 4 outlift any other 
remarkable hoist on the 





il POTEET 


PUDUEEEUERDUUDDOUEEDULACCEEEDEDEREDLE RUE E DEAE REC EDUEO DEAE ET EREE OGRE ODER ADEE DEE OEE EEE 





CUCUDUADULEAAAGL AAA 


strength of the market. Pro- 
Wright Hoist is gressive shops 
due to the fact arerealizing that 


that we have | the best in the 








substituted steel beginning means 
and malleable the safest in the 
iron for cast end. Wright 


“DALTON” (Patented) Grinder 


VUUUEUTEOVEDETERDAUEEEEODOOUT EET EODEOTEDOOREOEUEECEEDETEOONO EATON eR eER EEO eT OAN ENO EO NOND 





TUT 


iron in all the Hoists are the E Countershaft is designed for use 
load - sustaining best. E on small lathes of all makes, using 


Parts. Our catalog is 
yours for the ask- 
ing. Write for it. 


wi 


either Internal or External Grind- 
ing Attachments. 

The Hangers are universal in ad- 
justment for use upon either ceiling 
or wall. 

Manufactured only by _ the 
makers of the “DALTON SIX” 
Lathe. 























Send for Bulletin. 


DALTON MANUFACTURING CORP. 
Successors to DALTON MACHINE CoO. 
1911-15 PARK AVENJE, NEW YORK, U. S. A. 


Wright Manufacturing Company 
Lisbon Ohio 


UOCCCCCCCCCUUCUCUCUUCUCCCCUCUCCOLUCUCCUCUCLUCUCLCCOCUCUUCUCULCCCUCUCCOCUCUCCUCUCUUCUCUGLCCUCUUUUCUCCULUCLCULLUCLL UCU LOLOL LULU CULE 


SUAAUHUAAAAAAEA RU EOEOEOEOEOR EH EEOEOHOnD 


SSOVEOOTTEEEEDEDEGSEONREEDEDDRUEDEDUDGEOEOROAEONCEDESASEDOESEDEDUCURODUEDADERUSOROEOUDUROOOROEOEDOTOSOEOESEOORURONOEDOGOEOGEESERROGECEDEOOEOEOEDOOEO DOE RT EO ROG ONRE: 


THU 





TTT MTT Doneunsnanenannsieenuenoaee 





NENUDERDODAAOGUSAOUGEDAOOEOLUDREUUUELOGUESEUEEOOODORDOUSOEUDEOEOOERADDEASUEECUOREEDORAAEGTEREOSERADEROA ORDO ORORDROREDEOUEEEROOU ERAT TEREUOODLOOOOOE DUE ETOOEE IAL: 000 


This Joint Can’t 
Work Loose 


PU 







EASE OF 
OPERATION 


One of the prime and 
successful features in 
hoist operating is the 
ease with which it is 
done. The design of 


PEERLESS 
HOISTS 


is such that only easy 
pulling is required. 








Tne 


henna 





POUL 


Absolute safety is fully 
assured by the elimina 
tion of cast or malleabk 
iron in the lifting parts 


EFFICIENCY 
80 PERCENT. 


Each hoist must under 
go a rigid overload test 
before it is allowed to 
pass final inspection. 


seeeeeeenaaine 


The “Gray & Prior” 


Gray & Prior Universal Joints may rightly be called the 
joints with fewest parts. There are no screws or small 
parts to become loose and get lost. Wearing surfaces are 
thoroughly case hardened to give long service life. There 
are no sharp corners, or edges which cut, scrape and wear 
other parts rapidly 


Hort 





TELE 


DAUEASEDADDAAA EAE 


The design and materials combine new ideas in universal 
joints and give 100°, efficiency wherever the joints are 
used 


Write for Descriptive Circular. 


The Gray & Prior Machine Co. 


69 Suffield St. Hartford, Conn., U.S.A. = 





PUAAULLLAAAA DRACO 


Edwin Harrington, Son & Co., Inc. 
Philadelphia, Penna. 


SEE me 


TTT Gee 


SOOUEEALDAA ERAT Aten 


PUCOREEPUREEDOOERVERTROPEOREREPELETOENOteT TU ULLLELELLELEEELEL EEL eed 


yg 


LULL 
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in stock and to order. 





New Catalog. 


VEUUUUERUUEDOOEEUOREDOUOOUEROOEOOEADONEDOGE 


MACHINIS 


PECULEDEOEROUEOREDORTEREOEDE NOUR EEESERECEDUEEOEDEEAOLEDERGEEDERDEROEDOEEOEEORGDECOECERELEOU COE DOL OOEOOHUERCU EOE ROEOOEOOET nin 


“CULLMAN SPROCKETS 





For Block, Roller and High Speed Silent Chains. 


Cullman Wheel Co., 1349 Altgeld St., Chicago 


TOOUEUERDURDUDOUEOORDO RCE ROUEOEDDERDEEDOREURGEEOUEDEREEECORGE EON OOEROE EET 
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‘CALDWELL 


Power Transmitting 
Machinery 


is in use in some of the 
largest machine shops 
in the country. 





We carry a com- 
plete line of pul- 
leys,shafts, 
clutches, etc. 


And we are pre- 
pared to make 
special equip- 
ment to order. 


In selecting 
Caldwell ma- 
chinery you se- 
cure equipment 
built to a stand 
ard that assures 
its long life. 


H. W. Caldwell & Son Co. 

















VUCUUTEDECUEEOCOLEDUUR TODD EDOOEROGEROEEREDOREEOCEEOOOEEEEDEEAETEEDODERUEUEEEEOOEOENE 


CUCL LU CLUE LLL 


: New York Chicago Dallas 
: 50 Church St. 17th and Western Ave 71) Main St. = 
Ecssnnsnnvnsvccccccsevesvssnocccocnnnennvovecncnnnnovvocucosvenensvncoueosensnevnvesnoeenenevavuueconesennneysnve TPM cd 


TOC eee eee 


POWER TRANSMISSION MACHINERY 


WE LAY OUT, MAKE THE DRAWINGS, FURNISH THE MATERIAL AND ERECT IT 


Hi 





MEL 


Teeeeeenanal CUPUUEREGEOEGANEEEEONOEOEONEE 


UU 
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“Jackson” 
sider how well it has 


Examine this specimen of 
lacing carefully. C« 
withstood the wear and t« 
service on a four-inch double 


“ar of 17 years’ 
belt rua 


crossed 


The Jackson Belt Lacing Machine uses 

one cent’s worth of material and three 

minutes of one man’s time to lace a belt as 

compared with half an hour of two men’s = 
time and from 10 to 15 cents’ worth of = 
rawhide 

‘*Jackson Book’’ 


Write for the today. 


Birdsboro Steel Foundry & Machine 


Company, 


Birdsbero, Penna. 











1917 








Until “ 








COOUUDEOUUEE RUPE EESOPEESODEEEL EMOTE 


PUCUEPEDEDERUDEECEOEDECEEODERTACE CEUTA EET TOPUPOPCADERECEORDO UEP EEE EEE 





Friction Clutch Pulley 


Adjustable Hanger FRICTION CLUTCH COUPLINGS FOR HEAVY WORK 
ROPE DRIVES A SPECIALTY 


SHAFTING, PULLEYS, HANGERS, ETC., CARRIED IN STOCK. 


SOUL 


TURNED STEEL SHAFTING 


WORKS: ELIZABETHPORT, N. J. 


PULEOUEDEGUEEOUEEOUEEDEDUDORDOOROEDOE GT OPURDEROARDEROTEUEEOAOOEREEEOEECEROOROEEEEDOAUUEDEROEROGDDEEGERTEOUEOOUOU ROE OTOROEROERDEROOETEREEEOET 
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peaeeeanaaniany mm | ! Hint 
CRANES for All Purposes 
3 Electric and Hand Power 
|BELT FASTENERS |: ° casestanparp crRANES are the result of 
WY : thoroughly tested ideas secured during many i 
years from the best designing and operating engi- 
neers. They are manufactured under the most’ : 
Sabie, anh aadiincaaien ‘“Gummekaiien = favorable conditions in a plant recently equipped : 
from your machine = at large expense for this particular purpose. 
Se eT ene ee = They represent the greatest value for price =: 
‘. charged. : 
eon ea Crescent Belt Fastener Co. = 
es 3 BSSo8 3 381 Fourth Ave., New York, U.S.A. ; ‘ x z 
: | The Case Crane & Engineering Co. - 
ay Columbus, Ohio 5 
7 : 
CELLU LLL perenne t TU We 
SOUUEAANADAEANUNON CA RRAADARAAUEDEEULEECEUEDEREOOROEOEUEDADEDOOCEUEORORDOOADORCAUERERERCEOEOUOEDEDORCEOREEOEOEDODEEGEEEE ” 
E is the acme of simplicity 
e eve an Ideal for machine tool and 
shaft drives. Can be mod- 
° e ified to meet any clutch 
Friction Clutch = == 
Write for Bulletin 
The Reliance Gauge Column Co. 
6009 Carnegie Ave., Cleveland, Ohio 
5 Maximum Power With Minimum Weight 
STANDARD COUNTERSHAFT = These are but two of the features of the heavy-duty 
THE ‘BAECHLE PATENT) CLUTCH = vese are but two of the — ye er uty 
% O. K. Combined Friction and 
Pulls More Because Positive Clutch 
Lasts Longer It has ful. friction contact, which means Flos tt ; ‘ fa fricti sutet 
Requires Less Adjustment even wear, long life and enormous grip- as the a vantage 0 a friction c utch 
Than any countershaft | piné- pbwer. The mere turning of a set driven shaft pay yf ye Ad 
clutch on the market serew covers all adjustment jaw clutch. Read the circular for details, 
Write for Price and Discounts. ? 2 
THE STANDARD PULLEY CO., Cincinnati, Ohio O. K. Clutch & Machinery Co., Columbia, Pa. 
TITTLE LLL LLL Ed LL UE | 
! ate 
4 gg tne friction 
i! transmissions have no 
~ teeth to strip and burr—oper 
{! ate noiselessly—accelerate with 
Y great speed, and can be _ stopped =~ E 
{! suddenly without jerk—and withal, y E Bperesct 
Y) they are the most— 4, “RSG, U.S. PAT. OFF.” 
. ’ . 4 - = =e 
] ECONOMICAL TRANSMISSION Gimer Belts run true with constant speed and without 
i Send for Free 92-Page Book j! : They permit of more and better work 
| ‘ ae , = a Y = They insure maximum efficiency of high-speed machines 
A Contains valuable data and formulae for manufac- { They increase tife of machine itself 
i) turers designers and engineers— please mention y The per hour cost on Gilmer Belts is less than any belt made. 
y firm connection. i! We want you totry them in the hardest place in your plant. 
"i THE ROCKWOOD MANUFACTURING CO. Y; 
4 1910 English Ave., Indianapolis, Indiana, U.S.A. y L. H. GILMER COMPANY 
> i Z 7100 Keystone St. Tacony, Phila., Pa. 
& pm he ey BP) | We Ahhh 
a TMM TL nnd ee Tr 
SOPPOUELACOUAEOCUREEOEAEDOGELEODEEREUEDA ROEDER SUEEEE OS EEEE REE int win Ee <SUUEAADUGENGUUEOUGEEROOOORRGUUEREUUEDORGGEAGOGEGOOUEROOOEREDOOENAOOOROEOOEEDOOoOR toeneaeninn 





Stop the Leaks 


appearing in your 
resent pipe unions The 
Soomee to bronze seat con- 
tained in 


DART Unions 


is the permanent remedy. 
Dart Unions stay right 
Made with extra strong pipe 
ends and nut 

4 free sample mailed on re- 


constantly 


THT 


mi 


quest Iry it on any pipe 
line 
Send for Catalog and 
price list No. 20. 


Ask your dealer for prices. 


E. M. Dart M’f’g Co. 


Providence, R. I. 
The Fairbanks Co., Sales Agents. 
Canadian Factory— 
Dart Union Co., Ltd., Toronto 














This Powerful Friction Clutch 


engages all of the contact sur 
face equally and clear across 
the face. Strains on any one 
point are entirely eliminated. 








The 
“Edgemont” 





has no delicate parts. It is easily 
operated and may be adjusted with- 
out removing cover. No exposed 
parts to catch clothing or belts. 


Get the details. 


The Edgemont Machine Co. 


Champie and National Ave., Dayton, Ohio 
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THE HIGHEST CLUTCH EFFICIENCY 


has been obtained in the strong, simple, compact construction ol 
the Caldwell Friction Clutch—built by engineers according to 
engineering principles 

The brake band is lined with Raybestos and grips the entire 
circumference of the friction ring, thereby transmitting the 
greatest power possible 

Easy and safe to operate because—One Lever Controls It: 
One Screw Adjusts It 


Send for Catalogue 
W. E. CALDWELL CO. 


Incorporated 


300 East Brandeis St., Louisville, Ky. 






FRICTION 
CLUTCHES 


The SOUNDEST of all Stops And Starts At Any Speed 
Flexible Couplings — ee 


can obtain just the 

speed the machine 

requires with the 
Is the Clark Evans Variable 
Why? Because it is built on the - meray 
soundest of flexible transmission to change the 
principles—the sprocket and trans- speed is pull the 
mission chain. a eo 
Unless you know what Clark Flex- 
ible Couplings can do for you, you 
are losing power and money need- 
lessly in your plant. 




















MULT 
















machine is running if you 
wish. This device is guar- 
anteed to give service for 
years. It acts as a clutch 
as well as a speed changing 
device 

If you want details 
Let us ‘‘show you.”’ : write for Catalog 25 


I. H. Dexter Co., Inc. __ Evans Friction Cone Co. “nat 


27 Walker St., New York City , ‘ 
A Warder & Co., 48 Shepherdess Walk, City Road, London, E. C., England 


MOU 


ONE MAN 


with a 


READING “ce HOIST 


Will do the work of three men using a differential block or 
two men using a duplex or screw gear block steel from 


hook to hook. 
——>ALL GEARS RUN-IN-OIL< 


They Lift Quicker—Work Easier—Stand Harder Usage 
Than Any Other Chain Hoist—Guaranteed For Life against 
defects. 























Reading Chain Block Co., Reading, Pa., U. S. A. 











i} me = BN TEE CCC eo 


Those Heavy Castings— 
How D’You Lift ’Em 


By hand? How foolish—how 
wasteful in time and labor You 
should use a 


—CANTON— 


—the “Crane that stands pun- 
ishment,” as other progressive 
shops are doing. It’s worth six 
men yet one man operates it 
and it uses no power. Get next 
} —write for Catalog E-26. PED. - an 














Win? 











The Sterling Mark on Chains and Sprockets 


Baldwin chains and sprockets are the product of years of study, 
care and attention You should know more about them. 


° , ~ ll Bon... of Write for Catalog No. 18 
The Canton Foundry & Machine Co. plied, with, ime, eons r ‘ 
Canton, Ohio at a small extra cost. The Baldwin Chain & Mfg. Co., Worcester, Mass. 
Alfred Herbert, Lid., Coventry, England. The Howe-Clarity Co., 244 Plymouth Building, Minneapolis, Minn 


STTTTTee DOUEEOOEEE ETE EOEROEREDOU RUE ETE TEETER OEE Nur. 
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é ») The Dividing Line 
Between 
Profit and Loss 


This side recut, 
ready to earn its 
cost all overagain | 


snttimnntinniahig” 





\ 
~~ TRADE MARK REG 
( pil it 
pencil ar pay and i 
mu ! you ild 
f yo ild ivert ry 
! illix there t 
I ne 
original cost 
ba W 


ORIGINATORS 
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This side out 
of the scrap heap 
but still valuable 


7 

= ply put a tag op an n 

the cutters and end it te 

We'll recut it withe rut anne Mas 
and return it as good as any 
new cutter you can buy 

We have over 1400 manufac- 
turers in 404 different lines of 


manultacturing using our serv- 
ice. Start the heaving as 


PENINSULAR TOOL SALVAGE COMPANY 


45 FORT STREET, EAST, DETROIT, MICH. 


= —— 


\ 








Special Milling Cutters 


requires great skill and experience. 
That is, when the work is properly 
done. Gorham & Goddard are both 
| practical shop men who have had many 


years’ experience in diversified mechan- 








| al lines, part parett) in the manu- 
aan of cutting tools. They know 
how to make putt tools so that they 


can be salvaged several times after the 


first life of the tool is gone. 











Try them on m f your Milling problems. 
} 
| idles & Goddard 
| \ Co., Inc. 
| | Special Tools Tool Salvaging 
Hi i] 4 39-45 W. Congress Street 
| Wi tt Detroit, Michigan 
So&G0 
S24] fy q || 
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Every Machine Shop 
Needs This Book Now 


To every machine shop engaged in the manufactur 
of ammunition—or in general manufacturing—this late 
book by a man of wide practical experience contains 
UFACTURE information of such direct help as to make it prac- 
tically indispensable. 

LLERY 


LINTTION NOW READY 
Manufacture of 
Artillery Ammunition 


ers of tne Edi ) oO j mie? 


oreword by Howard E. Coffin, Member Naval Consulting Board ana 


/ 





Chairman of the Committee on Industrial Preparedness. 759 page 
6 x 9, 648 allustrations, $6.00 (English price, 25 postpaid. 
No equipment is more useful or more important than this new 759-page book on the Manufacture of Artillery 
Ammunition It contains valuable material compiled by the Editorial Staff of the American Machinist, after a 
thorough study of the subject, from the standpoint of the manufacturer. This data was obtained from some of the 


largest shops in this country and in Canada that have been engaged in filling munitions orders during the last two 
years IN GENERAL MANUFACTURING the value of this book is almost as great as is the production of 


munitions, for it contains a great amount of information on mass production, heat treating, gaging, speeds, feeds, in- 


spection systems, special machines: and subjects of vital interest to the general manufacturer 


Also Ready 


United States 
Artillery Ammunition 


UNITED STATES By Ethan Viall, Managing Editor, American Macluintist 


ARTILLERY AMMUNITION 



















< > yerIer L of + 2 
VIALL and the American Machinist staff. ! 
98 pages, 9 x 12, fully illustrated, $2.00 Pa 
(English price 8/4) net, postpaid. Pa 
_— as , 
No organization could be better fitted Pa 
than the American Machinisi for the task of 
collecting and presenting the manufactur 
ing methods of our arsenals,’’ says 
Howard E. Coffin, Chairman of Mun 
itions Committee, Council of Na 
tional Defense, in speaking of 
this book the purpose of 
which is to give shop men, 
engine ers and manutacturers an 
accurate knowledge of sizes ; 
Na 
tools, shop work and gages «> . 
s fy 
for the most commonly sf wi 
98 pages, use d United states ar P ‘> 
9x12 shells and cartridge & FF ooo ° 
$2.00 net, cases os & 2° 3 ad 
postpaid. > 3 P Ox 
é a 2 ods “Se 
= = ~ © Poy” 
3 AD id ervts 
. as 
oy Poh me SHS. 
Y < < > OF SS 
McGRA W -HILL BOOK xX. Inc. er Sd oo 
= « = ry ees? > 
sv" © io 
239 West 39th Street, New York > Soe 
¢ S -. ¢ So ses S 
¢ Ts FT FF SC Sd > oO OPP 
London: HILL PUBLISHING CO., Ltd., Pa Ser ss FS 9 Ses $ x 
‘ s oo 4 PSS 
6 and 8 Bouverie St., E. C. o Po Re fs ; (SFM A 
PP Met >. > Sue SF ¢ > 
o G ,* \ ~~ 4 eave ’ as LS Ss v 
, 4 a <4 Ww Re : > = > > & e 
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Vitnified 
For High Speed Grinding 


The cool, free cutting, Vitrified, Pure 
Crystal Corundum Grinding Wheel in- 


creases the quantity of your finished work | 


















upwards to 33%. 


White heat baking causes their porous 
nature. In consequence they are free from 
any tendency to heat and draw the temper 
from tools. 


Unless we can show you greater efficiency 
in your grinding department, we do not 
expect to interest you in our wheels. 


Let us know your particular requirements. 


Vitrified Wheel Company 


Westfield, Mass., U. S. A. 
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Blount Speed 
Lathes are built 
in various styles 
and are designed 
meet 
quirements. 





LOUNT 





all re- 





J. G. BLOUNT 


Blount Grinders are built for 
hard usage, with long, self-oiling 
bearings and are of rigid design. 
They will stand up to the severe 
work which a grinder must per- 
form. When next in the market 
ask your dealer what Blount 
Grinders have done in the past 
twenty-five years—he knows. 


We also manufac 
ture a complete line 
of Buffing and Polish- 
ing machinery. 


Ask your dealer or 
write for Illustrated 
Catalogue describing 
our Complete Line. 








Various types 
and styles of 
motor or belt- 
driven lathes. 


CO., Everett, Mass., U. S. A. 
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Speed, Accuracy : 
and Versatility 


put a new low mark on toolroom grinding work. 
The greater the variety of the work the more 
the need for a 








le Mark Reg. U. 8S. Pat. Office 


[It is for that exact purpose—variety—that this 
machine was developed. ‘There are no trouble- 
some changes and adjustments necessary on the 
attachments. All are complete in themselves, 
perfectly adapted for the work for which they 
are designed, and 100 per cent. convenient in 
operation. 

Be sure to investigate this grinder before 
buying. 





Greenfield Machine Company 
Greenfield, Mass., U. S. A. 
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The reputation of “MaxF” Grind 
ing Wheels has been steadily growing 
due to the fact that we make the 
best wheels skilled labor and modern 
machinery can produce. 

Our Engineers are at your service 
free of charge. 


Consult us on your 
Grinding Problems. 


Springfield Grinding Co. 
Chester, Mass. 
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Making Wheel Selection 
Easy for You 


Buying—A MERICAN 


MACHINIS T—Section 






ee 


Is it possible for the user to know as much about a 
product as the maker? Do the people who wear shoes 
know as much about shoes as the shoe manufacturer? 


The same logic applies to selecting grinding wheels. 


Using all kinds of abrasives in the manufacture of 


UW 


—— WHEELS 


we are prejudiced in favor of no single one. 


If you leave it to our judgment, we will select for you 
the best abrasive for each grinding operation. 


Fach abrasive, by its physical characteristics, is pecu- 
liarly adapted to some particular class of grinding. 


















In the manufacture of grinding wheels, 
we use Oxylum, Corundum, Carbide of 
Silicon and Emery. 

Our control of the famous Corundum 
Hill mine in North Carolina, gives us a 
fixed supply of the purest sapphire 
Corundum now available for use in 


grinding wheels. 


Before you buy another wheel 
write for a copy of our 112-page 
Book on ‘“‘Hampden Grinding 
Wheels.”’ It is brimful of valuable 
information. 


Hampden Corundum Wheel Co., Springfield, Mass. 


“Grinding wheel makers for over a quarter of a century’’ 
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Takes Care of Overspeeding 


with the 


RANSOM 


The Ransom Patented Speed Controller automatically takes care of the overspeeding 
problem. The Ransom properly regulates the speed of the grinding wheel as it wears down. 


Thus it not onlv increases the margin of safety but also the efficiency of the grinding wheel 
Ransom motor driven machines are made in 12 to 24 inch sizes. We also make a complete 







line of bench and disc grinders 






Let us send our catalog in answer to your postal. 


Ransom Manufacturing Company 
Oshkosh, Wisconsin 









DOPLOMSUU ETE RTAE CEE ENIN 


“Sterling” Grinders 


“Sterling’’ Grinders are well designed, carefully built machines that can be 
depended upon for close accuracy and speedy production on any work within 
their range. They are simple machines—highly skilled operators are not neces- 
sary to secure best results. 


Universal Tool and Reamer Grinder 
Completely universal in all movements. The table revolves entirely around the 
head, permitting the use of the wheel at any desired angle. Gibbed slides take 
the travel of the knee, which revolves around a center column, and which can 
be locked securely in position before moving the knee. This feature is very 
important on work requiring close accuracy. It will pay you to look into some 
of the possibilities of this little machine. 











° ° 
Plain, Universal or Crankshaft Grinder 
A heavy machine for manufacturing purposes; hand or 
power feed tables; takes work up to 50 inches betweeen 
centers; three point suspension is a feature, by means of 
which weight is carried at the same points and strains 
always come through the same channels; many other 
advantages. Prompt deliveries. 


McDONOUGH MFG. COMPANY, Pesets Tee. Wr: 











Ask YOUNG, CORLEY & DOLAN, Incorporated 
for 115 BROADWAY, NEW YORK CITY 
details. NEW YORK AND EXPORT AGENTS 


L. R. Meisenhelter, Machinery Agents, Philadelphia, Pa. 
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Mowe you reed pages tee we coven? Sian 





Teeming with Money-Saving Information 
to Increase Drill Efficiency— 


Don’t you think it’s worth while knowing the full produc- 
tive possibilities of your drillsP Here’s a book that will 
open up facts of which you may possibly be unaware. How 
improper grinding slows up operations, what uneven grind- 


ing does to the work, how to cut costs in drill breakage by y 
using a New Yankee Drill Grinder—these, and other valu- o 
able facts, are treated. a 
¢ 
If you want your drills to live 40% longer and save 75% (” 
over your present drill costs, tear out the coupon, fill oo oe 
and mail to us today. i ee 
° Pes 
Wilmarth & Morman Co. A xe? 
Manufacturers of Drill Grinders, oe. 
Surface Grinders and Universal Grinders Ps : = rut Ad 
2187 Monroe Avenue PL ISS 
Grand Rapids, Mich. oS SE 
, ee: “os oe : : 
fa a OS og 
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iM 
Diamonds cost money—lots of it. They reqtire ; 
time and skill to set—expensive skill. They are 
a © easily lost—another big item in the category of 
costs. 





The Diamondless ine | 
Grinding wheels must be true—but not expensively 


true. The H. P. Abrasive Wheel Truer proves it. 

Wheel Truer A large number of cutters; running vibrationless, 
give a uniform wheel surface that assures a true 
wheel capable of the finest finish 













An apprentice can operate the H. P. Full particu- 
lars on request. 


Ask for descriptive circular. 


LU eee eee ee ea 





The H. P. Company 


813 Dime Bank Bldg., Detroit, Mich. 
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Rotary Surface Grinder 
whether the essential requirement 


be 


VODCREUUEAPEADEDAAAA EA 


Accuracy 

Perfection of surface finish 
Cutting power or 

Rapid production 


mu 


on such work as 


VOELLEa 
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Piston rings Thrust collars 
Circular cutters Thrust washers 
Circular saws Gears 

Ball bearings Dies, etc. 


is accepted as the highest standard 
of grinding equipment by the 
largest manufacturers in their re- 
spective lines in the country. 


DU 


Catalog on request. 








The Persons-Arter Machine Co. 
Worcester, Mass., U. S. A. 





Frovgnsvevvevvevvavenvienne 
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A Wells-Made Line 
Well-Made Tools 


Wells builds machines in large 
quantities for Working Steel, 
Iron, Brass, Copper, Wood, 
Rubber, Celluloid, etc. 


Wells has a service department that 
will give you suggestions and ad- 
vice free on ways and means of 


reducing your shop costs. 


You can buy whatever equipment 
you need at a proportionate cost- 


Every Equipment— 


From a Bare Machine to a Complete 


Universal 


Let us send Catalog 


F. E. Wells & Son Co. 


Greenfield, Mass. 














Twist Drill Grinder 
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You’re losing time 
Sharpening gear cutters 


( yg es you t t up to sharpen 
i gr 1 
I ta | i s I 1 
l 
Y -pi itch 
il 
I utter aving 


2 in., j in., Lin., ly in., le ; 

The Fenn Gear Cutter Grindet sa ft ly nished 
! tor driven mac ne 

I which is mounted SKI " ball 
bear runs at 3200 R.P.M 

The face f wh li t at rle with movement 
of table by ttaching a dian i \ groove at 
the back edge of the table and truing up the wheel 

Put a Fenn where it will do most good—in your 


shop. Ask for our circulars 





W. L. Fenn 


4MARTEORD. CONN 
U.S.A 





























Fenn Manufacturing Co., Hartford, Conn. 
Manufacturers of Drilling Machines, Tapping Machines and Cutter Grinders 
Telegraph Code ‘‘Fenn”’ 
formerly of the Taylor & Fenn Co.) 


W. A. Fenn 
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Deliveries 





Powerful, rapid, a 
curate grindir 
means less tool wea 
and ewer regrind 
ings It also meat 
clean, sharp cuts and 
better work Saves 
machine time in 
changing, and _ in- 


creases output 

The Waterbury 
Grinder does all this 
built 
and rigid, ye 

and tool rest have a 
wide margin of ad- 
just ment Truly a 
money saver and a 
money maker 

Order one today as 
a trial. 


The Blake & 


Johnson Co. 
Waterbury, Conn. 


' 


' 

























SURFACE 
GRINDER 





Adjustable Taper Spindle 
All Surfaces Hand Scraped 
Graduated Feeds 


Surface of Platen 15 x 5 in. 

Traverse Movement § 1n. 

Vertical Movement 9 in. 

Stone 6 x } x } in. 

Speed of c/shaft 400 r. p. m. 
Weight lbs. 


$125" 


Write for Catalogue 


435 


NEW JERSEY MACHINERY EXCHANGE 
NEWARK, NEW JERSEY 
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The Satisfaction of N & B Saw Users 
is Reflected in Repeat Orders 


The number of Nutter & Barnes 
Automatic Cutting-Off Saws that 
are made on recorders is really the 
most convincing testimony which 
we can present in their favor. 


The users of our machines include many 
of the best-known manufacturers of ma- 
chinery and tools in the world. Most of 
the principal steel manufacturers and 
warehouses, also a large number of the 
automobile makers, important industrial 
establishments, railroads and government 
workshops use NUTTER & BARNES 
HIGH SPEED AUTOMATIC METAL 
CUTTING-OFF MACHINES. 


Six sizes up to 12 in. capacity and auto- 
matic saw sharpeners. 


Our engineers may be able to suggest 
cost-reducing methods to fit your case. 


Nutter & Barnes Co. 


Hinsdale, N H. 
Chicago Office: 13 S. Clinton St. 











PUCUUUROADEEU DEO DER EEO EOO DEO TRETERUEREDERTEEODEAU EEE ERATEO TORO EEA DEOEEEOEEL DEO RETEEODEAO ERE EOU EERO ROC ERAT EUEREGOUAOORDEAO DOO DEEO ERI OOO DOOD ER TERED BOERS 


























Gauge Grinding 


The Steel Products 


CUCTUDOETEGEREOEDEOEOEOREOEUEORUEOEOEOEOEEAREDREROENE 


Machine 


Uncle Sam, too, is reducing his 


TOOHOAOECHGEOEOECEOENE 


gauge cost with this machine 
It’s speedy, accurate and very 


mi 


easy to operate; all microm 


eter adjustments, easily read 





esnniennt 


It's a real money, time, floor 


TLL 


space and power saver. 


He 


CUOUEUEDECEOUGEDNONEROOOEOET 


Engineering Co. 
Springfield, Ohio, U. S. A. 
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LABOR SAVING MACHINE TOOLS 


TOOL GRINDERS DRILL GRINDERS 


Improved Injectors for All Classes of Bowler Service 


TEL TULLE LLL TUULUELELLLLLLLG 
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Shafts, Hangers, Pulleys, Couplings, Etc., for Economical Power Transmission 
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WRIGLEY'S EMERY Wiel. DRESSER 


ne 
Ws 


He 
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Don't shut your ey to the fact that dre 
emery wheels, in the old way is dangerous. 





veesennanaae 








4h y r ha re . . c of 9-in. surface 2 

The Wrigley Dresser | 1 guard which stop intershaft, wheelguard, waterpot, 

the flying particles instead of steering them iid movable knee, supporting table wit 
i ometer ¢ t nt 









into your eyé¢ 


You may use it 30 days at our expense. 


The Thos. Wrigley Company 


416 South Dearborn Street, Chicago, Ill. 


rac 
Special folder on request 


La Salle Machine & Tool Co. 
La Salle, Ul., U. S. A. 









eastern Agents LP.W s Tool & Supp ( 75 Walker St mm wee 
Foreign Agents I k & Hickman, Ltd, 2 & 4 Whitechapel Road, I oO 
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Schmidt’s 
Internal 


Grinder 


built « pecially to grind 
worn automobile cylin- 
ders and various other 
internal grinding. You 
cannot install a ma- 
chine, at this time 
your shop, garag 
factory, that will mak 
vou more money 


Safety First? 


Yes, certainly, safety first, 
last and all the time. But 
that does not mean you must 
overlook the cardinal 

tues of efficiency and econ 
omy ol operation Our 
Model 56 grinder combine 


these with the highest possi 


ble degree of salety 





Oo 
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= = : Ask us for particulars. 

: Forbes & Myers 2 3 

i 170 Union St., Worcester, Mass. = = B. & SCHMIDT COMPANY, DAVENPORT, IOWA 

= = : Dept. D. oe. & A. 

a POUODRATEREROAAEDEDOSEDERUEGECEDECUOLEDEDECEOOREETEDEDERUECEDEDEEERDEDEDTETEGEDO ORC RCEOEDET EERE MUU Sreemnninn ! nt ! DOCTELOCUEERCECEESSECEAEEOONEPOEESGLEEOEODEREDOLELODCAERETREOROEEDOORENERDOCUEEOOTERECLONESTOUAEROEEROOEE m 
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We Make The Wheel That Fits The Work 








[The difference in grindir We have the facilities 
heels for diff bs , 

wheel . crent = joo necessary to turning out 

needs the guidance of an : 


these highest grade 

irbondite wheels to suit 
any work, as determined 
by our experts. All our 
wheels cut right, for a 
long time—they have no 
flaws. Send for Catalog 
6-A 


The Safety Emery Wheel CO., Larch Street, Springfield, Ohio. 
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expert to enable you to select 
the right kind 

We furnish this service as 
part of our everyday work 
ind if you will tell us th 
kind of job you are doing, we 
can supply you the wheel 
that will do it most efficiently 
and economically 


COTE 
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The Bath Universal 
Grinding Machine 


SOUL LLL) 
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For Cylindrical, Surface, Internal, 
Tool and Cutter Grinding 


Built by 
Universal Grinding Mach. Co. 
caine Mass., U.S. A. 


PU seeceteneecon TOUUELEGEDEATL ERE E ENTREE 


VOUUECOEEUTA OEE TEE TEU DEAE TEOU EEA 
Ud 


MULT 


wien TUL hhh od 





=m UU 


CU 








TOUTTAEUENEOEEOUEDONDUAESONEDONEDU NEN OREONSEONELEOOEUOLAVODONRE NEO OEOONEO ONE COEFONOONOY EN NeOOeoONeOverooeeroeeoNepOoeneeOOerOnervNOOOENOEONerNND LL 


The Grand Rapids No. 


The most truly UNIVERSAL of any grinding 
machine made. It will grind every shape any 
other machine will handle and a lot beside. 


PUL 


Copiously illustrated circular free. 


Grand Rapids Grinding Machine Co. 
33 Ottawa Avenue, N. W. 
Grand Rapids, Michigan, U. S. A. 
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4 Desmond-Stephan 
= | 

| 


Grinding Wheel Dressers 
which practically renews t tti 
edyve 
The y are low u t but ha i 
= | uniform high quality 
= No matter whether you have 
= | mall, ordinary grindit wl I 
= | whether you have ur ul 
wheel—we have a tool that will 
brin back its. origina cutting 
etl ency 
| Let us know your conditions, 
Desmond-Stephan 
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Like Everything 
Else—You Must 
Look After Your 
aoe — 


( itinus I time 

na to dull DI at = yet ol 

your grinding wheel When such 
Casiol iT! u ill t 


| 








Mfg. Company 
Urbana, Ohio 


The Canadian Desmond-Stephan 
Mfg. Co., Ltd., Hamilton, Ont. 
Distributers for Canada 
Alfred Herbert, Ltd., Coventry, 
England, Agents for Great Britain, 
Manufacturers of the 
Diamo-Carbo Dresser 


TOOTEPOTUTEST ONT 














Hee Hit 


Grinding Without Splashing 


ie keep their tool be tter 
Phere will be no 
yr them in sharpen- 







Write for catalog 
and prices today. 


The Sterling Grinding Wheel Co. 


Broad Avenue - Tiffin, Ohio = 
ew York Chicago Los Angeles = 
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They Can’t Come Too 
















Big For Phillie Gear— 


nor too fast either! 


The order may be for a gear 
that is so gigantic that it 
takes a couple of men and a 
hoist to get it around the 
shop. 


But it won’t stump Phillie 
Gear. 


He has the equipment, and the 
men, and the stock, and the 
ability, and the system to fill any 
gear order that comes his way— 


And to fill it quicker than any 
other gearmaker in the business.] 


PHILADELPHIA 
GEAR WORKS 


Vine Street and Reading R.R. 
Philadelphia, Pa. 











Michigan Gear & 
Engineering Company 
Detroit, Mich. 


Spur, Bevel, Spiral and Worm Gears, for 
Service and Production. Let us quote 
you our prices 





suenenengnninaganneeein TEE 4 











Cut and Planed Gearing 


f every description 

Let us remedy your gear troubles 

Special attention to rush work 

Accurate work and honest delivery promises, 


The Simonds Manufacturing Co. | 
Pittsburgh, Pa. 3 





‘eecterepereent 


sn 
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FAWCUS HERRINGBONE GEARS 


Mill Drives _ Turbine_Transmissions 


SpurGears_ Bevel Gears _Worm Gearing’ 


FAWCUS MACHINE COMPANY. PITTSBURGH PA. 








TTT 


Chicago-Rawhide 


. * 
Pinions 
The best that selected materia! and careful 
workmanship can produce 


The Chicago Rawhide Mfg.Co. 
1301 Elston Avenue, Chicago, IIL 
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Soeeneneccennenconacegsial 


MAAG 
GEARS 


COCUEERCUEEODOEEEOOOOOEESE 


FREE FROM ANY AND 
ALL STANDARDS 


Made by a new generating process, Maaz 
Gears secure absolute freedom in the choice 
of the number of teeth, pitch and angle of 
obliquity, as well as other tooth dimen- 
sions. They assure greater economy ani 
longer life. Write for catalog. 


MAAG GEAR COMPANY 
158 Fernbrook St., Yonkers, N. Y. 
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=> Phone Cana 


ACM E GEAR WORKS Inc 


INTHE CITY OF NEW YORK 
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VOOETUDELOOUEOEORDODEROOOETERS ONOOROTONOOROREDORRRRRE TOT rereer avert 


Let us figure on cutting your gears or on the 
equipment for doing the work yourselves. 


FLATHER AUTOMATIC GEAR CUTTING MACHINES 


are accurate, rigid and economical. 


E. J. FLATHER MFG. CO. NASHUA, N. H., U. S. A. 


Let us quote 





you on your 


GEARS 


Meisselbach - Catucci Mfg. Co. 
28 Congress Street Newark, N. J. 
a Ed 


small gears. 
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Can You Afford 
To Cut Your Own 


Gears? 


Seems like a strange question but it’s well 
worth thinking over. 


For unless every gear you turn out is abso- 
lutely perfect, gear cutting is costlier than gear 
buying. 


Every gear you have to scrap and every 
gear that should be scrapped but isn’t—and 
there are a lot of them these days when rush 
orders are piling up—every one of these non- 
perfect gears represents a dead loss on one 
hand or is a definite source of danger to your 
reputation on the other. Every good enough 
gear that ‘gets by’ and in failing ruins other- 
wise good equipment can easily cost you more 
than all the gears you could buy in a month. 





That’s why many manufacturers and machine designers are leaving 
their gear work to specialists and are buying 


NEW PROCESS GEARS 


In this way they not only can demand perfection but get it 
in every gear they use 





We have specially trained gear cutters—gear cutting tools that ab- 
solutely guarantee uniformity and accuracy in our gear work and a 
system of inspection that detects and eliminates the smallest deviation 
from the standard of excellence set up in our twenty-nine years’ experi- 


a ence cutting good gears. 


i. Exceptional facilities for quantity production and the largest, best- 
j equipped shops in America devoted entirely to gear cutting permit us 
7 to quote a remarkably close price on every gear we sell. 


We will be glad to have an order from you so that we can prove 


what we say. 


‘</ NEW PROCESS “«” 
GEAR CORPORATION 
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SYRACUSE, N.Y. 
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CAL/FORN/IA 


Why? 


ee 


Crofoot Gear Works 


Incorporated 


electric 


but they 


ey, 


—_ 
ee 


, sewing machines, etc., 
1ust have them when they are needed 


i) 


) 


MASSACHUSETTS S\ 


Orders for Gears from all over the country are continually finding 
their way to the factory that produces Crofoot Gears. 


Because purchasers of gears for automobiles, tractors, motorboats, 
not only must have good Gears, 


\ Join the ranks of the many satisfied users of “CROFOOT GEARS.” 


PANAMA CANAL 


_,: 


Z 


WVE 
X 


= 


31 Ames St., CAMBRIDGE ‘‘A”’ 
Branch, BOSTON, MASS. 














PEERLESS 


Rawhide Gears and Pinions 





re effective shock absorbers for your ma 
chinery—increasing its efficiency and length 


ening its life 


The Peerless Gear Book 


is free—send for it. 


Horsburgh & Scott Co. 


Cleveland, Ohio 




















_ — 
= - = = 









































a 











October 4, 1917 Buying—A MERICAN MACHINIS T—Section 195 
== —— = = ——— ee —== 
———— = ————— = SSeS 


Fabroil Gears 


on 
New York Times 
High Speed Presses 


lastest newspaper printing presses ever made. These presses, built by the R. Hoe 
Co., for the New York Times, each turn out as high as 46,000 sixteen page papers 
an hour. 


fk ABROIL GEARS are being used on the impression cylinders and main drive of the 


After a series of tests of various non-metallic gears, Fabroils were chosen for this 
high-speed work; but not until they had been given a service test of eleven months and 
when removed were ‘‘as good as new.” 

Their silent operation—wonderful strength—durability—resiliency and immunity 
from the effects of atmospheric changes, made them particularly well adapted to this 
work 

They eliminate a great deal of the cylinder vibration, thus preventing streaki- 
ness of print—take up strain when breaks occur and paper laps cylinders, and 
help generally toward the smooth, silent operation of these wonderful, modern, high 


speed presses. 


General Electric Company 


General Office B 


Sales Offices in All Large Cities 


Schenectady, N. Y. 
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Cincinnati ‘ ‘Service 





Good Gears—No ’Prentice Boys 
Is One Reason 


ning to end. It means that every- 
thing about the gears will be to your 
entire satisfaction 














Equipment has its place, but it 
isn't the whole backing of ‘‘Cin 
cinnati Service.”’ 


For instance, we don't depend on 
high priced machines to get ‘‘skilled 
workmanship’”’ from 'prentice boys 


Try ‘Cincinnati Service’’ on your 
next order for bevel, mitre or spur 
gears, spiral gears, rawhide gears, 
worms and worm wheels. We fur 
nish gears complete or cut teeth in 
your blanks. Write. 


Cincinnati Service’’ means among 
other things that experienced men 
will handle your order from begin 






‘ The Cincinnati Gear Co. 
1825-27-29-31-33 Reading Road, Cincinnati, Ohio 












Silence Is Golden 


in the machinery world as in every-day affairs. In power transmission and speed 
reduction noise is a by-product that costs money to produce and racks to pieces 


the machinery which produces it. 


Cleveland Worm Gears 


are absolutely silent in action and 98% efficient, 
Their range in speed reduction or power trans- 
mission is practically unlimited. Reduction 
ratios as high as 1000 to 1 can be made. Cleve- 
land Worm Gears transmit over 1,000,000 horse- 
power in many varied industries. 


UU EELL 


Cleveland Worm Gears are durable—after 
several years of operation many drives show no 
sign of wear. They are very compact and save 
space over any other type of drive. 





Let us help you on your speed reduction and 


power-transmission problems Our 25 years 
experience with worm gearing is at your com- 
mand Write today for details. 


The Cleveland Worm & Gear Co. 
Cleveland, Ohio 
Representatives 
The Industrial Equipment Co., 
223 Main Street, San Francisco, Cal 
Cc. F. Quicke & Co 
315 Euston Road, London, Eng 
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Kill 


two Birds with one Stone 


Gear Noise—Gear Wear 


TE 














In going about from shop to shop, I have 
learned two things. Perhaps you already 
know them but, as I have time and again 
cured both of them I would like to repeat 
them for your benefit. 


The first is that wherever I find the grat 
ing, insistent clangor of noisy gears, I find 
the workmen tired, dispirited, falling down 
on their work, turning out pieces which 
will not pass inspection. 


The second is, that there is nothing more 


irritating to the production manager or 
superintendent than to have to shut down 
a machine, either to replace worn gears or 
to try to make the machine work by keying 
up the gears, so that they will again mesh 
properly. That means loss of time, loss of 
labor, idle workmen, time and money gone 
without adequate production. 

Yet, the thing that surprises me is that so 
many superintendents or foremen have 
come to take this as a sort of necessary evil 
but I know that they are wrong. 


Gear noise can be stopped 
Gear wear can be substantially reduced 


I say I know this because I have been in 
strumental in doing this in shop after shop 
and, believe me, I have been up against 
some mighty tough propositions in my 
time. 


mean changing the type of 
It doesn’t mean any expensive 


It doesn't 
gearing. 
mechanical adjustments 


It does mean the use of 


TEXACO CRATER COMPOUND 


TEXACO CRATER COMPOUND, as 
you no doubt know, is a high-grade, ex 
tremely efficient gear lubricant. 

TEXACO CRATER COMPOUND stops 
gear noise and effectually decreases gear 
wear, because it coats each and every 
tooth of gear pinion or worm with a heavy 
strong film of pure lubricant and, unlike 
any gear shield or dressing I have met, it 
doesn’t harden, crack or fling off. 

And it just cannot be squeezed out. = It 
stays on the gear teeth and it holds tl 
metal surfaces apart. Now then, where you 
have no metallic contact, you can have 
little or no noise and, what’s more, yot 
have stopped the wear. 


e 


This, to you, may be self-evident, and the 
only question in your mind is whether 
TEXACO CRATER COMPOUND will do 


THE TEXAS COMPANY 


Dept. A, 17 Battery Place, New York City 
HOUSTON CHICAGO NEW YORK 


Offices in Principal Cities 


what I say it does, and that’s an easy 
matter to prove. You, yourself, can decide 
it. Ask us to give TEXACO CRATER 
COMPOUND a chance to make 
your shop. All it needs is the chance 
CRATER COMPOUND will talk for 
itself. 


yor xd in 


Read the unqualified offer on the coupon 











Clip it and send itin. That’s what I would oft 
call a real efficiency movement. ot 
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66 9 ° 
BOSTON” Spiral and 

bd At the plant of Wasson Piston Ring Company, New Brunswick, N. J., 
Helical Gears behave well J s2hzixicc estes: tostine tien Nea! Chapman’ Hlvaing 

because— TAR, 

. : 1 PN 
first of all, they are made of materials 
that hold up under severest stresses— 
hardened steel teeth with soft steel 
hubs and holes. Overcome Labor Shortage by 


Equipping One Man To Do 


But that is only the beginning. Accu- in Miata Wl auk 
rate cutting alone insures smooth run- 


ATCH a man loading and unloading a fixed plat- 


ning gears. form truck to get it free for further service. Then 
figure out how much time would be saved if un- 
° ere not necessary 

J ust as surely as practice makes per- ay be that this trucker is unloading material at a 
a A . m: v Think how much more time would be saved it 
tect, our extensive experience and mod- naterial could be deposited at the machine on detached 
: nae ids which need not be unloaded. In addition, suppose 

rT > ) . a9 "ES yrecisic ‘ skids were made in the form of racks, tables or 
ern equl{ ment assures precision and rates from which the material could be taken by the 
_ -}- Oe , auton . . _—— operator without wasting a single motion or a moment ol 
economy in helical and spiral gears, as time, put through the machine and replaced in correct 

; 1] a 41] } : 5 position for the next operation 
we as ali Other types. The National-Chapman Elevating Truck with its fleet 
[ we ens detached skids makes such time 


‘ : 
le, bringing about a reduction in the number of men 
one to three 


Or more 


See catalogue F7 for stock sizes. necessary for trucking from one 
‘ e every National-Chapman installed. 

Send us your blueprints for esti- 

mates. 


Send for Ulustrated Catalog KB and 
the names of large uscrs. 


NATIONAL SCALE 
Boston Gear Works COMPANY 


101 Montgomery Street 
Norfolk Downs, (Quincy), Mass. CHICOPEE FALLS, MASS. 


Also Manufacturers of National Count 
ing Machines 
All Trucks Equipped with Hyatt Roller 
Bearings 
Foreign Representatives 
sug Ellingsen & Co Christiana 


on-Griffiths Co 
en & C 
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accurately cut in 


GRANT 
GEARS 


Our large new factory 
equipped with the very 
latestgear cutting machin 
ery and a works organi- 
zation that is backed by 
40 years’ experience in 
gear cutting enables us to 
meet every possible gear 
requirement from minute 
Pinions to wheels 6 ft. in 
diameter. 

We are prepared to give 
immediate attention to 
rush orders and can make 


speci 


Send 


solve 


gear 


Grant Gear 
151 Pearl St. 


Geo, 





steel, brass, rawhide and fibre. 


prom 
al type of gearing 

Large stock of standard 
cut gears constantly on 
hand, 
at once 


for estimate 


Write 
catalog containing full 
stock list and valuable 


Works, 
Boston, Mass. 


Grant = 


UU 


cast iron, 


pt shipments on any 


ready to be shipped 
us your blueprints 


Let us 
your gear problems 


for interesting 


information. 


TELL 


Inc. 








TH ee 





Tn 
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Brown &Sharpe Gears 


“For the Efficient Transmission of Power”’ 














It is because 
fine 


workmen 


our 
skilled 
experts of long experience are 
into 


equipment, 





and gear 









blended together a highly 


efficient gear cutting organization that 






We are well able to serve you 
in the cutting of 
gears that will serve you well 















Catalog of 
Standard Gears 
on Request 






Spur Gears 

Spiral Gears 

Worms and 
Wheels 

Racks and Spe- 
cial Gears 


Brown & Sharpe Mfg. Co. 


Providence, R. I., U.S. A. 


COUUUEOETUSERORCESEOOESODOEDDEDSOEEUECEONEEONONUEDEDEOROEDERUECEROEDESOOEOEUEOOUEADEOROEITOEOUUEOEOEDUEDEOEOOROROTEOEOEOOEEDED 
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VUVUEUTEDEU DADE EE EEUU EE ONDE HORS EOOAOEOEOOEOEADEOEEONEEOEUEOHOREONOENS 





EVERY TOOTH PERFECT 


Sawyer Gears are made by an old experienced gear cutting concern and you can 


rely absolutely on their quality and perfection of design. Write for Catalogue. 
THE SAWYER GEAR & MFG. CO. 
Successors to SAWYER GEAR WORKS ’ 
5122 ST. CLAIR AVE. CLEVELAND, O. 


Ceneeeeeetionn PEREOCEEECOELTTOCUDENEERUAEEOUOOUETOAORAAOEREODONENODEOODOEUELOU EEL OOEUREAOEEOUGERO CELA DOUODEOT RESET 











TE MALS UNUUNEELUNGALNAEL 


COLLET OMS OEOD 


HUPOCTOCERO TEA ORO UOU TCO CEOUREE DERE TE EPES EEE 
we THOTTOETTORET ENTE Tee 


" 


UNPEUANORONNTONEE 


TULLE 


eeeeninnent 









Cut Racks, manufacturing and 
cutting, contract work and parts, 
hoists for automobile dumping : 


be lies. 


Automatic Screw Machine 
+ in. in diameter. 


Products up to 53 


Meisel Press Mfg. Co. 


946 Dorchester Ave., Boston, Mass. 


UL 


LULL 


SOUPULERLEEUEUSUUEOEEERDOEOEDEEEEDE REA AU ETEREOATEU EOE UE CODE EDERE ROO EOE COREE OAEEEEDEEEE OEE EOE 


ct 


TM 
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Albauch-Dover accurately gen- 4 
erated Gears are real “ZONES “« 
OF QUIET" nusuallysmooth ‘ 
and noticeably silent in opera- 
tion. If you use gears, send us 
your. Blue Prints or Sample 
Gears for estimates 


ALBAUGH-DOVER CO. 
2100 Marshall Blvd., Chicago 


COOREPODGRORELACOCELOEUDGRAELECECEROEEOOOOOEND 


AD 
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We Represent the Buyer 


UR INSPECTORS are technically trained men thoroughly familiar with 

the various phases of inspection service. For nearly twenty years we have 

been inspecting materials of construction—Brass, Copper, Aluminum, Iron, 
Steel, etc., in the form of bars sheets, castings, forgings; water works supplies, 
valves and fittings, cement, coal, etc. Our inspectors are versed in shop prac- 
tice and will handle your work with intelligence and discretion. Let us represent 
you at the works. 


Write us about your requirements and 
we will outline the service we provide. 


SJ)UULLLTUUUUATOQUUQQOUOUOTUOEUAAGOQOUOOOOUOOOANSHOUOOOOOOOOQOOOUUEOOOOGOOOOOOQOUUOOOOEANLeE 


HENRY SOUTHER ENGINEERING CORP., Hartford, Conn. 
sa 000 


mu 


lit: 


STTVENAUUUUUU UU UG0NN0000UUUTTEEOGGOOUUOAUUOUUUOOOAGAUOOGOOUOUUOUOGGGGOOOOOUUUOUAA 
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Waiting for the aon 


in our Engine >» Repa air ps 
are “nwhos ire fa nilia it ry 


anner d ba of engine h 
G> 
Ae) di wo r *n make up the 


a UNDERWOOD 
cae aR kta Crew 
iy ( “Sir 


WE SPECIALIZE ID a a 


in making Be ars that produce repeat 
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Have you called them? 


COUPEE 





le] Try 
a ¢ .¥v¥C¢eu 2? = JU CUALODEUEUDOROUUDDERODEDOAUDESAEOREL ETT 


ee pend ALBRO-CLEM 
— = HINDLEY GEARING 
WILL DO THE WORK 
When Common Worm Gearing Fails 


ally when ALBRO-CLEM ELEVATOR CO. 
graced b \ 707 Glenwood Avenue Philadelphia, Pa. 


il O d «< T a 1 e aj 1 SOOTUVECOET ERO NROEUET ET ETE VOVECEDETOTEDEDEDECECHOEDOCE CEERI TENE COCUEUUEEUETECESCUTETEE TEED EE EEE 


ene 


an oe 

: There is nothing better than the Best’ oe 
To secure 100% Economy and 100% Ef- 
ficier ise WV N. Best oil a1 tar burn- 

id f urna s for Annealing C ase Hard- -« 
ig ring, Forging, Heat Treat- 

ete “Send for Catalog 


; “There is nothing better than the Best” 
W. N. BEST, Inc., 11 Broadway, N. Y. City cava 


pareeeniny LOUHUEAODOTEUAAURAORODEOGEDOOERDOOEEDEOEOORR ODO DEOEOORU DED REO EU DEG ORDER OOO OOO ONDE CPOE TEE TE TT PUVEUU ORES COU ERATE DOES ES 


is hard to 


equal: especi- 3 


CORUDULERDDAESUEELURDOLEDESOD DRED ADEEAORSTELOA ROE R OEE D EE EUUEEE EL 














prices. 





Write in today for “‘Gear Problems.”’ 


Foote Bros. Gear & Machine Co. 
210-220 N. Carpenter Street, Chicago, III. 


Specialists in heat-treated gears for tractors and trucks 
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rm 


orders. Hig h-quality material—when H B. Underwood & Company : 
conibined with accurate workmanship > ? Philadelphia Pa. : 

ind prompt ‘#8: 
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GRTCHEL ES Mannins ™ 





When We Say— 


HARRINGTON 


EXTENSION BED GAP LATHES 


ne 
Li sn 


are adapted for ‘just’ the job, we mean the extra large diameter, the very lo 
one, as well as the ordinary size job. 

The prime feature of these lathes lies in the fact that the beds are built in two 
parts, the upper sliding over the lower so that the length of the gap can be 
varied, or the distance between the centers are nearly doubled. No time is lost 
while the operation is going on, and no rigidity or accuracy sacrificed. 

All the easy features of manipulation have been incorporated into the design, 
which will meet all the 
requirements of high 
speed tools, embodying 
great belt surface, large 
gears and heavy beds. 
We build them in five 
sizes from 16 x 32 in. to 
48 x 72 in. 

Belt or motor drive quick 
change box, taper attach- 
ment optional. 


Edwin Harrington, 
Son & Co., Inc. 


Philadelphia, Pennsylvania 


CUCCEEDCUEEEEGERDEEOROEER OCR RCERE TEED EEER TERETE 
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HELLEUTCELEN ERLE ECNENAEL ENTER ECeeENErNER ETE 


TT 


COCCECECEREDEEUEEEUOCE ELECTR CE OEEEE CECT EEEEEEEE COEEEE EAE ROR OEE EEO E EEE OE EEO 
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DCKER-WHEE| F 


a. 
LIKE THE PYRAMIDS. BUILT TO LAST 





Am. 42 
ELECTRIC MOTORS 





C-W Form L and I Direct-Current Motors. 


Suitable for application to machine tools. 


iii iii iii it iii yy 


TOU 


A Machine Is No Better Than Its Motor 


A good, reliable machine with a cheap motor is no better than a poor machine. 
A chain is never stronger than its weakest link. 


VOLLELEPEELE 


Be sure that your motors are as good as your machines. Insure your plant 
lue to interrupted motive power. The cost is little—just the 
1 
| 


difference between the cost of a good motor and that of acheap one. Buy only reliable 


against the losses ( 





s* 


motors—motors that are “Built to Last. 


Write for Bulletin 1747 and 1757 on the motor illustrated. 
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E Baltimore Cincinnati Newark Pittsburg! 

= Birmingham Cleveland New Haver St. Paul 

as Restos rane AMPERE, NEW JERSEY New York i, 

= Chicags Detroit Philadelphia Syracus 
Syassvnsennerrennnnseecuunnnnanneseuunannnnnneenneunsnneaseencusnannenseesnsusnsonentensnsnannasesnssnsnnoneessssnsennovesssmmnnooneessannnonneetennannereeeeneenuanneen COPECE EELS CULE EDEDD EEE EEE DEDEDE EADEDE TEA RETEE CEU EE DDE DE EEE DET EO TEE DEED E DEO DED EEDEO EE PEU EET EO EOOEE ULL 
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poenegenns 


Universal Electric 
Drills 


(Licensed under Burke 
Universal Motor Patent) 


iit 


Which? Shipuine Room 








COUUCEUALARALUDEALEE an, 





Only electric tools made 
equipped 
throughout with Ball and 
Roller Bearings. 


PUVUAODAOASOSUA DOE DAA CAA DSAASASSAASEAOS 


VEVEDERUELUROEEOEDERTECEDOEOEDEGEDEEOEOEOEOETERERCEOO OORT OnE E teed 










Light, Powerful and Durable. 





Are you wasting valuable time 
sawing lumber for your crates by 
hand? Time is getting mor 
valuable every day Save it by 
using Reliance Electric Swing 
Saws 


HOUEADRDSORUREDEA DAU AEADER EAA EAOONDEO DEA DEUDADEADARA DAA ORADAGGEAA DEA OUAOROOAO EAD EAD EG eaOuEE 


PCL LL 


Independent Pneumatic Tool Co. 


Chicago New York Pittsburgh Detroit 
San Francisco Birmingham Montreal 


VOPECECEEEECUTORGOCEEEREOOEOAOUAOAOGREE ADORE ECROAEOEEECCEOM EE EEEG ELE 


LL 


TOC eee eee, 


SPRAGUE ELECTRIC 


Hoists and 
Monorail Cranes 
500 Lbs. to 6 Tons 


They'll saw up your lumber in 
no time 


Reliance 
Swing 
Saws 
Cut 
Costs 


Besides your crates you can use 
them for doing odd jobs of cut 
ting lumber for the plant. You 
can set them up anywhere 
They'll be busy every minute 


(IC 





PTT EEC LCE LLL ELE EE ECC 


Put a dent in your costs, send for 
descriptive circular 












Reno-Kaetker 


Send for Pamphlet Mo. 90513 





















: Electric Co. - 

: : : Sprague Electric Works 
2 612 Baymiller Street a : 

= ange a - = Of General Electric Company 

= Cincinnati, Ohio = 

: ‘ = Main Offices: 

= Anson Byrne Co., Western Agents, = 3 27-581 W. 34th N k 
2 } Otis Bldg., Chicago, Ill. : é sagas en ee 
3 ‘iow sf Branch Offices in Princiyal Cities 
TULL tt] svevnecanecgvancanceecenveenveegeeceeengggnnnnenereeenevenvengnnennnntnzz 5 UU 
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G-E Eouimeies Helps Build 


Most American Automobiles 


The Ford Motor Company, which has produced every a car 
in use today, has a remarkable manufacturing efficiency which‘ is 
known the world over. 

Electric power is used thro ighout this s lendidly modern plant— 
largely through individual motor: machine. Part of this 
power is obtained from Curtis ” ‘urbines in the Detroit Edison Com- 


General Electric Company 


General Office: Schenectady, N. Y. Sales offices in all large cities 
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“Willey” 


means electrically driven. It 
means correctly. built, electri- 
cally and mechanically. Fur- 
ther—it means _ satisfactory 
service at all times. Every tool 
is fully guaranteed. 
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Catalog sent on request. 


JAMES CLARK, JR. 
ELECTRIC CO., Inc. 


521 W. Main Street 
Louisville, Ky. 


CHICAGO, 33 No. Jefferson St. 

PITTSBURGH, PA., 1308 First 
Nat'l Bank Bidg. 

Foreizn representatives: Buck & 


~ 
What Are His Eyes 
9 Patented Bieme's: tarde chore 
evans é¢ yaras, eibournhe, 
Worth to You f Repeats, Amee Herbert. Ltd.. 


He is a skilled workman who spent years 


acquiring his training. He has worked for 


























you a long time. He can do at least one 


Ud 





thing better than anyone else in the shop, 
and his entire day’s work has a definite 





Any Range to 3000° F. 


The Falbro Temperature controller automatically maintains temper- 
ature of any desired point,up to 3000 deg. I: .«Itisoperated by an 
entirely few. and original principle that puts it in acclass by itself: 

A; ply it to your oil, gas or electric furnaces: You'll see its value in 
results: Let us send you a descriptive circular. 

* 
Falbro Electrical Instrument Co. 
Philadelphia, Pa. 
Recording and Indicating Pyrometers—Thermocouples 


TEMPERATURE 
CONTROLLER 


value on which you can depend from day 







UL 


to day. 







But—if he should lose his sight! 





I ) 





\’ou would be a loser, too. 


TT] POCUTTATECCELETATED RAGA EEE SNe en eee 






You would lose immediately his services, 






and because of his long training he could 
not be replaced at once.. Thus you would 
lose both time and money. And you might 
lose thousands of dollars in-compensating 








“SUUHROEVELQDOEETURUUDUEOU REA OOEDUROEEOAOOEN DUVEOEOEOCEDU LOUDER REE DDEGOEOUEUEDEECOROEEEE ODE RAEOERORIE boon ed 





him for the loss of his eyes. 


A flying chip, a fleck of molten metal—any 
one of many apparently insignificant 
industrial menaces—would leave him a 
blind dependent and bring a heavy loss to 





you. 


Save his eyes and those of your other 


UU 


workmen- by seeing that they are all 
provided at all times with King’s Saniglas 
Ey e Protectors, the only form of goggles 
insuring absolute comfort and absolute 





safety to the wearer. Saniglas Goggles 
have’ been standardized by America’s 
greatest industrial Plants. Our free 
literature will tell how they save both 
eyes and money. 








COUUCEOP EEOC 
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SENT ON TRIAL 


Wé make a complete line of Portable Flec- 
tric Drills and Grinders for all purposes. 
Especially built to withstand hard usage, 
Direct and Alternating Current. 

Hand or breast Drills. 12 sizes. } in. to 2j In. 
cap. Larger sizes fitted with screw-feed and 
have 2 speeds. Catalog? 
Cincinnati Electrical Tool Co. 

Cincinnati, Ohio 
New York Office: 50 Church St. 


TTT ity 


Julius King Optical Company 
10-12 Maiden Lane, New York 
7 W. Madison Street, Chicago 





PUTT 
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ARC 


WELDERS 


Single and multiple circuit, 
stationary and portable arc 
welding equipments. 


C.&C. Electric & Mfg. Co. 
Garwood, New Jersey 


MTT mM 
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, King’s Safety Goggles 
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Increase Production- and Be Better Prepared 








Lidia Motor Drive 


2 helt 























Inthe Days to Come 


The eventful month of August, 1914, was followed by a demand upon the manufacturing 

facilities of this country, staggering in its proportions. 

Old-time line-shaft-and-belt-driven plants were taxed beyond their capacity, with machines 
unfavorably arranged and production slow. New plants had to be built, and it is to these 
we now look for modern production methods. 







The new, modern munition factory above, is equippea throughout with 


Westinghouse Machine Tool Motors and Control 


Here the handling and routing of material has been systematized and simplified. 
The operator's time is saved by push-button and hand control from con- 
venient points. Overhead cranes make it easy to 
handle material. Here you will find top-notch speed 

and efficiency. 









Plants equipped with Westinghouse Individual 
Motor Drive are always ready for any great 
emergency. 










Westinghouse Electric Mfg. Co. 
East Pittsburch, Pa. 
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Makers 
Also of 


Dwight Slate Mark- 
ing Machines 
Grinding and Polish- 
ing Machines and 
Steel Stamps. Steel 
Die Engraving work 
that will please you 











Puts Fun 
Into Filing 











When the 
N & W Machine 


Comes in the Front 


Door, Trouble Goes Out the 
Back Window— 


And sending trouble out the back window is equal to 
putting “fun into filing.” 

You know how broken files put a brake on production, 
a bulge on costs and a sting into the operators temper. 
In the N. & W. Filing Machines all this is overcome; also 
excessive wear. An adjustable hardened roller bearing, 
adjusted by means of a knurled screw, eliminates break- 
ages. Phosphor bronze bearings in all working parts 
guard against wear. 

The quick and easy starting and stopping feature by 
means of a foot treadle; the simplified setting up ar- 
rangement; the adjustable Chuck and other production 
factors of the N. & W. are covered in our bulletin. 


Ask for Bulletin No. 300-A. 


Noble & Westbrook Mfg. Co. 


19 Asylum St., Hartford, Conn. 
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Acquainting you with the 
Martell Adjustable Reamer 


—an accurately adjustable reamer and adjustable bushings for aligning and finishing 
crank case bearings of internal combustion engines or any series of bearings which should 
be in perfect alignment. 

By its use, all bearings in the same line are reamed and finished simultaneously—an ad 
justable centering mechanism providing the means for securing the correct alignment of 
cutting tools. 


The design and alignment of the reamer blades absolutely eliminate the possibility of 
“chatter” or ‘“‘waves’’ and insures perfectly finished bearings which are superior to a 
scraped surface. 

By means of a micrometer adjustment, the diameter of the reamer blades may be in 
creased or decreased at will with definite precision. It is also possible to caliper the blades 
in position for checking the size. 

This method of line reaming will produce a better job than can possibly be obtained by 
hand scraping and a saving of from 50°; to 80°, in the time required has been effected in 
many cases. 


Let us make a proposition covering your particular requirements. 















AALe) onsocket, RI.,U SA. 
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Engine Liners 


For such work Gray’s Sheet Metal Cutter is in- 
dispensable. It is admirably adapted also for your 





LL... a Templets, Gear Covers and ) 
Aa 
| 


\ : : 
experimental department, and for special machin- 
x ery building. This machine is now in use in the 
leading shops of the country, doing the greatest 

he _ ————__ - — — _ —! - 


GRAY’S 
Sheet Metal Cutter No. 1 


Patented 


(Not a Rotary Shear) 


VOVUUREREERUAGOAAAADUESRAAASAAA ADEA UEDA AUPE EA LUDUREURAADSAAAASOEA EEDA EEEALTEEELUEAAA EASED EEE 


Enables any conceivable shape to be cut. Easily cuts at a 
speed from 20 to 60 in. a minute, depending on thickness of metal 
cut. Capacity 3/16-in. Steel Plate. Unexcelled in accuracy, 


simplicity and durability. 


AEOLAGEOULAUADALE AEE a nena 


Write us for complete details. 


W. J. Savage Co., Inc. 














pT 


Knoxville, Tennessee eS 
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| 


You can’t buy more 
milling efficiency— 


than is embodied in the design and the | 
construction of the 


S&C Bench | 
Milling Machine 


Whether you judge it from the stand- 
points of convenience, or speed, or ac- 
curacy of alignment 

It will meet your requirements to a 











nicety. 

The booklet which describes it will | 
certainly make a worth-while addition 

to your files 


Write for a copy—today. 


Sloan & Chace | 
Manufacturing Co., Ltd. 


6th Ave. and No. 13th St. Newark, N. J. 











Manufacturers of Precision Machinery, Bench Lathes, 
Drill Presses, Milling Machines, Gear and Pinion 
Cutters, Tools, Fixtures and Gauges. 
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It Cuts 
~ Straight Threads | 


f | and Cuts Them Fast % y 


If you cut screws or studs—if you 
/ want die heads that will cut perfect 
/ threads—die heads that once in- 
1 stalled mean the end of all die trouble 








you need H & G's. 


cam. That cam, once adjusted, locks; there is no slippage or 
changing in size. It simply has to hold its size, for there is noth 
ing, short of total smashing, that can move or shift. 


| 
For this reason: The chasers are set and held in place by a steel 
; 
| 
\ 


: : ; 
\ The H & G assures straight, even, accurate threads, and en f j 
\ courages fast work. Its opening is positive, easily adjusted and } j 


\ permanent. / j 
\ \ Our booklet on Die Heads tells fy A little book 


\ \ more. Write today for it. b: 
Nua P . | on a Dl 
\. \. Eastern Machine Screw Corp. / / — 

‘ New Haven, Conn. hy subj ect 





. f ) Die Heads are a big subject 
) 

~ D4 in every plant where screw 
» ‘ machines are used We've 
met the situation and we’, 

“ie prepared a booklet to 
~ RRA i about it Shall we send 

SU ~ one to you? 












ROYERSFORD 


Punch and Shears 


Write for 
Catalog 


Motor or 
Belt Drive Royersford Foundry & 


Machine Co., Inc. 
Factory Royersford, Pa. 
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Down Comes the Cost of Bolts 





Measrs. Burton, Griffit! 





Buyw AMERICAN MACHINIS T—Section Vol. 47, No. 


g 
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MITTEE 


from the moment that you start a boy or 
unskilled shopman on 


The ACME 


Double Bolt Cutter 


A high-quality machine that produces high- 
quality work at a tremendous speed. Every 
adjustment is so simple, positive and con 
venient that an ordinary workman quickly 
learns how to operate the ‘““Acme”’ with unim 
paired accuracy and speed. 


The ‘“‘Acme’’ Die Head gives almost 
micrometer adjustment of the dies, without 
stopping the machine. ‘‘Acme’’ Dies are the 
cheapest and simplest accurate bolt cutter 


dies made. Can be changed from one size to 
another in Jess than one minute. 
Get the Acme Catalog for your shop. 


Write for this interesting publi- 
cation and ask us for full details. 


The Acme Machinery Co., Cleveland, Ohio, U. S. A. 


& Co., nm . England; Glaenzer & Perreaud, Paris, France; Societa Italiana Macchine Utensili, Milan , Italy. 


TUTE 
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MAKING ONE MOTION 
INSTEAD OF A DOZEN 


obviously 


cuts production time to a mini 
mum. If you have screws to drive the labor- 
saving device that will accomplish just that 


for you is the 


Reynolds Automatic 
Screw-Driving 


Machine 


foot—(as shown in the 
and the screws are driven truc 
uniformly tight, without the least damage to 
the heads and infinitely faster than they 
could be driven in any other way 
Twelve Reynolds Automatic Screw-Driv- 
ing Machines are used in the Ford Auto 
mobile plant for driving screws into battery 
boxes, and that plant is one of the most pro 
gressive in the country 

Your request brings the Catalog de- 
scribing this machine, for wood and ma- 
chine screws. All sizes. Write now. 


Reynolds Machine 


Manufacturing Co. 


Successors to Reynolds Pattern & Machine Co. 


Massillon, Ohio 


—— 


} ne ‘ 
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Milling Cutters 
marked 


Becker 


—can be expected to ‘‘deliver the 
goods’’ on any milling proposi- 
tion. They contain all the excel- 
lence in material and workman- 
ship which has been developed in 
our many years of milling machine 
manufacturing. 













Our Small Tool Department can 
fill your cutter needs, whether 
standard or special. 







In ordering, state whether 
High Speed or Carbon 
Steel. Catalog on request. 







Becker Milling Machine Co. 
Hyde Park, Mass., U. S. A. 












A capacity that takes in work which 


sé he) 
Cleveland & 

‘ could not possibly be handled on anything 
Open-Side but an open-side machine. 


And yet a stiffness and rigidity equal to any two- 


Planer | post planer. 










You can take the heaviest cuts at the quickest 
speeds. 


Sizes: Catalog? Yes, of course. Yours for the asking. 


26 in. to 72 in. 
ong agin al oa The Cleveland Planer Works 


G. W. Ford 
Cleveland, Ohio 


—| 





Jas. G. Dornbirer 
3148-3156 Superior Ave. 
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HERCULES Shears and Rod Cutters 


We make them in single and double purpose 
types as a shear, or as a shear and rod cutter 
combined. Repeat orders are the best evi 
dence of the efficiency of the HERCULES 
line. 


The pressure over the cutting point is by 
rolling contact with minimum of friction. 
Only the best materials on the market are 
used, and all parts are interchangeable. 


Our Shear Catalog No. 10 describes our line, 
and what it will do for you. Ask also tor 
Catalog No. 5 on Tucker Oil Hole Covers. 
We make a complete line. For any piece of 


Hatnanaannane 


mechanism having an oil hole leading to a 
bearing. 


W.A.& C.F. TUCKER 


HARTFORD, CONN. 
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Why Two Machines When One Will Do? 


The Hurlbut Patent Cutting Off and centering Ma- 
chine is equal to two machines in respect to quality and 
quantity of output. 









Yy 
WW 


IN 


UIT 


Two tools cutting in the same cut lessens cutting time 
and therefore gives double production. 


| 
| 


Each tool acts as a rest for the other— 
one presses up, the other down. 


You'll have to read all 
details to fully appreciate 
the ‘“‘Hurlbut.’” Write for 
Catalog now while you're 
thinking of it. 


The 
Hurlbut, Rogers 
Machinery Co. 





South Sudbury, Mass. 
U.S. A. 






FOREIGN AGENTS England 

Ch Churchill & Co., Ltd., Londor 

Birmingham, Manchester, Glasgow and 

4 Neweastle-on-Tyne H. W. Petrie, 
I nt Canada 


10-in. Motor-Driven Machine a ——— 
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Screw-Making 
Machinery 


Accuracy, high production and reliability of 

Screw Making Machinery are all intimated 

by our 60 years’ constant adherence to 
Screw Machinery specialization. 


WOOD SCREWS 


Threads and points cut on our 


Heads shaved and slotted on our 
Threader and Pointer Machines 


Shaver and Slotter Machines 





Filister Oval Round Flat 
Head Head Head Head 


Ask us about Screws and Screw Making Ma- 
chinery. This is a subject we never tire of. 


Let us send our Catalogue No. 25. 


THE ASA S. COOK CO. 


HARTFORD, CONN., U. S. A. 


UU 
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It’s Folly— 


to put 


small work on large machines. 
Think of the waste of time, the inefficiency 
of using large planers and milling machines 
for small work! 

Investigate Steptoe shapers and millers 
for your small work. It will mean econo 
my. Since 1845 we have been building ma- 


chine tools. Ask for our Bulletins. 


The John Steptoe Company 
Northside, Cincinnati, O. 
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Pierce for 
Production 


Pierce and Production are 
The Big Idea behind the design and con 
struction of the Pierce 1x8 inch heavy pat 


synonymous 


tern turret screw machine, is to produce a 
machine that will meet the extremes of 
heavy continuous manufacturing 





The Head is of bowl type construction, 
massively built, and is cast in one piece 
with the bed, insuring long continued a 
curacy and 


freedom from vibration 





The spindle is of high carbon, hammered 
crucible steel, bored from __ the solid 
The Automatic chuck is forged’ on, th 
end of the spindle with internal thread 
insuring greatest rigidity 





construction, of course, is 
hexagonal form with six _ tool 
holders fitted with binder bushings 


The Turret 


ol the 





It is revolved or indexed automatically by 
the backward movement of the slide, 
with a pilot wheel 


fitted 





If you wish to know further why the 
Pierce promotes production, write for 
our Circular. 





PIERCE MACHINE TOOL. (9. 
HIGH GRADE TURRET MACHINERY 


617 W. Jackson Blvd., Chicago, Illinois 
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For Continuous Work— OHIO ££ '|} 


PLANERS 
AND 
SHAPERS 


SINCE 1887 



















Here are the machine tools to handle the rush 
work—to run continuously through three 
eight-hour shifts For every Ohio Planer has 
the strength and power to drive an accurate 
cut at the maximum capacity of high-speed 


steel—and do it NITNUOUSLY 
Get the details of these highly productive 
Planers.. Write for Bulletin. 





eeeeeenint 


PLANERS 22x22 in. to 42x42 in. 
SHAPERS 14 to 28 in. 


The Ohio Machine Tool Co. 
Leighton St., Kenton, Ohio, U.S. A. 
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Ohio Heavy Planer, 24-inch by 24-inch 


PAU 


PULL 
TULLE POUOEOEEREGUEOEOONMD PUOCPOELECUECUECEROEOEEUEDORCEEUEOETUETEROCTONOEEGERCEORECEDORUEROEOEEEECA EOE OOEEEE MM 


1 wi TL 
ET Cee ian = 


A 
Great 
Producer 
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Racine High Speed Metal 
Cutting Machine 


ETS 














A 


RACINE 


LLL tt ite 


i Eats Steel 
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Standard 
the World 
Over 





In nearly every instance where 
the Wisconsin Hand Millet 
has been installed—it has re 
duced production costs materi 
ally. This is on account of the 
many features which make for 
accuracy, convenience, and 
speed. They are found in the 


WISCONSIN 
HAND 
MILLER 


POUPOUERUPOUEDOTDOT ADORE TUTTE 


PEDOLOHOODOROCEOEOEOONONE 


wi 


This is the Only Machine 
in the World— 


that hasan absolutely positive automatic lifting device. 
‘ Soames ete 3 . post | 
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I itu j i iw frame 
= gu pre nt r I t features combined = rigid coh n Ww Larg: atc! 
= = ps and drippings 
= = 2 ’  snecial teel C has four steps. Ei 
: = | haf Extreme travel t g 
= ~ d 12 tra = 
H f hir 2 ( : = 


Write for the Wisconsin Bulletin. 


Wisconsin Miller Mfg. Co. 


Station A, Milwaukee, Wis. 


rite FAUEDOUOOUODEDEODEODEUEUD OOO EO DEO EARbEEgN ELON Ud 


Racine Tool & Machine Company 
1400 Jones Avenue, Racine, Wisconsin, U.S. A. 
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A real 


as well as accurate. The 


machines. It has weight and power throughout 
bration. 
The Standard is heavier and more rugged than 


other machine of its type. 


Hand Millers. Send for the catalog. 


Pawtucket, R. I. 





manufacturing miller 


To meet every demand on a manufacturing 
miller, a machine must be heavy and strong 


Standard Hand Miller 


has the same Box Type Knee as the large expensive 
and 
an unusually large base and column to prevent vi- 


any 


Let us tell you more about the reasons for Standard 


Standard Engineering Works 
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Make One Dollar Do the Work of Two 





Tust about double the range capacity of 
the usual machine is embodied in 


‘ROW BOTTOM” 


Universal Cam Milling 
Machines 


They cut box or face cams and drum or 
side cams without extra attachments 
they cut all styles in general use—cut 
them better and more accurate to draw- 
ings than ever was thought possible. And 
they cut costs, too 


Full particulars in Bulletin 
No. 102. A copy jor the request 


ROWBOTTOM MACHINE 
COMPANY 


Builders of Cam Milling Machines, Disc and Surface 
Grinders, ‘“‘Yankee’”’ Punch Presses and Special Machinery 


WATERBURY, CONN., U.S. A. 
Factory, Waterville, Conn., U.S. A. 
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TIRED? | Bends F lats, Rounds, Squares 
and Twisted Bars—Hot or Cold 
2 Our No. 3 size Bar Bender can be fi engl _ dies 2 in., 3 in., and 5in. hig 3 
= It is light enough to be easily portable, yet strongly constructed to com oly 
= with all needs. 
2 By all means you shot ad have at least one of these tools in your = 
= shop ether large or mall Your past experience will tell $ = 
= pone Bee gov ee ‘ mur hon . ean't be done on your H in man 
= Keyseating Machine, 4. your tly planer or shaper is tied 
= us on cana work es you ever think ~ the poll. eal awe Bar Benders 
= lost in worrying over that troublesome job? This is the tool 
= that will do the work and restore that lost energ We will tell — 
= you more about it when you write for Catalog D Cone ws 
= hing wom Send for 
2 have to Catalog. 
S er 46 P i 
2 National Machine Tool Co. pend. We : 
- 2270-2272 Spring Grove Ave., Cincinnati, Ohio, U. S. A. ized in hand D. i, HINM AN & z 
= Exclusive Agent for British Isles: Alfred Herbert, ‘Ltd bending an Saree = 
= Coventry, England. For Australia: R. L. Serutton & Co tools and cin save you COMPANY 
| Ltd., Sydney, Australia time and money. Sandwich, Illinois 
ttt senenetr ul CONUUCESSNUUERELINOONEON ENON SUUUUEEEUUSEUUE ENE 
2 ML fe Puneanennianiis wanaeee t 
: ° 
Built to Meet | For Speed In Stock Cutting 
Your Needs You can cut off your stock 
This heavy duty hand mill- nat eae Sa, but cheaper 
= ing machine has been de- : 
5 signed with special regard for The Matson Safety Cute = 
= the needs of the manufac- ting-Off Machine. : 
3 turer who uses this type of We can prove that by the : 
= machine. It is sturdy, power- records of what the me- : 
x ful and accurately made chine does reg ularly in our = 
= throughout. Equipped with we z 
: power or hand feed. Better find out how the E 
a ‘ . Matson will save money = 
3 Send for complete speci- for you. Write for our = 
; fications. You'll be inter- Catalog. : 
2 ested. E 
3 Matson Machine Co. : 
S The Davenport Mfg. Co Bescon St., Concord, N. H. = 
3 Meadville, Pa. : = 
Fans POCUEEUUEROOEEROUD ECE EUEEEGUEERUTEEOOUEOOUEEOEE DEER OOO E TEE scnnenannnnnnsasaonsssnnagnenseeseescensonsesssescoceveseeseocseencess evened Svan Tt iz 
tis Vee mu SU Hin Hn, 
2 = = F | 
“Hartford” Filing M. hine | V : 
3 artror ling acnine = SAVES SAVES : 
z ve = 
E 7 Soe Oe filing machine = é 
: ime || ‘TIME MONEY | 
7 Condiine of a he vier = ’ E = 
3 class of die work in ad = = 
: dition to the smaller . = = 
E sizes. It can use eit = = 
3 regular files or our S Q 
7 special files with 4-ir = = ea = 
; shank he maehis = oo 
E makes 600 strokes per = = 
E minute, and weighs 5i 4 E 
: ib The “‘TOWSLEY” Straightening Machine E 
- Write for fur- Doea away with the noisy labori ledge-and-anvil method of 
: ther details. straightening shafts, bar stock, et 


Where before two men were needed—with the ““Towsley” a boy 
does the work quicker and be 


The 
Robinson Tool Works 


inc. 


Waterbury, Conn. 


ui 


A “Towsley” is inexpensive; it will earn its cost. 
Quick shipment. Write to us for the details. 


The John T. Towsley Mf¢. Co., 1033 Evans St., Cincinnati 
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No. 2 Vertical Mill- 
ing Machine with 
SlottingAttachment 


PU CULUDADOROEEOAGOEOEEEENG Hesenensannant TO CUOODOEDERDEOUEDAOOROGEBAAR 


Bead It Cold 
= on the 













éé T 9? Accurate, rapid and convenient. Table 
measures 2s”’ ry . fitted with ; ‘ tee alot 
Autor feed 21” lengthwise, 9’’ cross 


ray The No. 2 Ring Bender ic buiit moti id 15”’ vertical adjustment. 
, for heavy work. It will bend cold 
l-in. Pipe to a 20-in. dia. circle; 

Tl’ Iron | x 1 x }-in. to a 16-in 
dia circ le V Bars used in 


connection with Iron Pipe Railing. 
pe & 


ndle has taper bearing and can be 
lriven at six different speeds 

Slotting Attachment is strongly bolted to 
machine. 12’ Slide with 43” stroke. Can 
be tilted either side up to 5 degrees. 


FOSUUDORUDOAOAOLRASAAAAAAAAAAOALAORAAUAAALULOAEASEEEE 
oneeene 


Write for circular and details. 


R.M.Clough, Meriden, Conn. 


MANUFACTURER OF 
Bevel Gear Cutters, Cutter Grinders, Adjust 
able Reamers, Improved Counterbores, Punches 
and Shears for Sheet Metal Work 


Send today for our Tool Catalog 
of *‘Wallace’’ Specialties. 


wn 


Wallace Supplies Mfg. Co. 


19 W. Austin Ave., Chicago 





2319 Woolworth Bldg., 


New York City 





20 ee 
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Care and Accuracy 





HE BICKFORD is a miller made with care and 
accuracy so as to make it suitable for both tool 
room and general manufacturing. The feed levers 
are conveniently arranged and all clamping levers are 
very accessible. The table is fed in such a manner as to 
eliminate a noticeable fault in light machines—chatter. 


Send for our special circular. 


Bickford Machine Co. 


Greenfield, Mass., U. S. A. 





PEOUUUEEOUEECODEOOLEREOUEERDOOENNOEOON 





PECUPEE EOE ECUEEEDPEEROOEEEROOEREOOUUREREDOEEEDOEEERSORAERGEERELEEEROA TOOT EEOOEEROOOUERROUEEEODOGEOOOEEEOONED 
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Spacers for Milling Machine 
Arbors, etc. 


For art of the f gx diame BE Z 
l, 14, 14, 1%, 14, 18 i 2 5 d i 
003, .005, .015 and .025 inch thicknesse n st c. 

12 to 3.000 inch t nesst made to order. 
With or without keyway 


Prices and Samples on Request. 


TETELENETEEOAUOUSEAUATEROCOEEESU RENO CEEOEENTEECUEENEAOENCUOOEEUTEUEEOUOSOGA OREO ODSSOD OREO EEEUOOESANODONOOONSUODEENAUOORESUODENAUOERATORAUEOOEEOATEREDOOOROOUUEDERATERODOOOEEONOTEROOOROUENTOEE 


951-957 West Fort Street, Detroit, Mich. 


SUOCeePONECOETOU CATE EE TENET OSE ET ENDNOTE 


TOPUUOU DARE CE CECE TREN TAPE CECE CUTE ed 











VOLOPERETEVOREDUEEEROTSOESORTUEEO EEO ECEOET TEENS LL win 








The Table on the Bickford— 


is very heavy and driven by means of an internal or 
annular gear nearly its full diameter. This insures a 
steady and powerful motion free from lifting or chatter- 
ing tendencies. 








The catalog tells about 
the other parts—send for 
a copy now. 











BICKFORD Vertical 
Boring and Turning 
Mill 


H. Bickford & 


Co. 
Lakeport, N. H. 
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Tap A Ton Of Tapping 
On Tuttle Tappers 


While comparatively light 
machines, Tuttle Tappers are 
in no way limited in quantity 
productions of accurate tap- 
ping. 

The perfect mechanism responds 
quickly and gives finished operations 
in less time than it takes to start large 
machines. Whichever way you look 
at it, Tuttle Tappers are profitable in- 
vestments for any shop. Made in two 
styles, hand and foot lever operation. 
Write for the Tuttle Booklet and you'll 
tap on “‘Tuttles.” 


EVANS STAMPING & PLATING CO., Taunton, Mass. 
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SOVENNASUUADEOU TURE EEAU EECA DOREREUA SEE EEE TOAOTEAUEORCTEU SERA CEEDEE LEDER CE CT ERUEE CTE 


= If not, write us 
= asking for Cat- 
= alog “M’ a 
= book describing 
= in detail the 
many super 


TTT CCC 
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oh aA. “eit VEY ss aa fo St ES LET Ag ee Pye 8 OY 
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: ' , 4 
+? The Strongest Head in the World is Useless ra 
“es without an equally strong neck to move it The same is true to a 4 
La large degree of keyseat milling cutters te 
2 It isa well-known fact that this type of cutter seldom wears out te, 
“4; but when the keen cutting edge is gone, the excess! pressure re “ 1 
i quired to force the té 
“utter into the work,  *} 

causes them to break ere 

off at the neck i’ 
lests have proven pe 

2 hat KNOTT @€ r 
5, * It’s all in the GARLLUS Woodrut # 
3 ° toughness of the System Keyseat Cut & 

neck. s are three times t 

s strong at the neck 4 

f the shank, as any i 

{ her make on the ¥y 

market Send us a ; 


trial order. 


Knott & Garllus ‘4.4 
Detroit Mich. 
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Have You Our 
Catalog ?? 





points regardir 
our famous |! 
of Pipe Cutting 
and Threading 
Machines We 
illustrate our N 
6 with 
adjustable 
panding die head 
with interchange- 
able chasers 


line 


= _eeeEeE~E 
D.SAUNDERS Sons 


a em 


D. Saunders, 
Sons, 


Yonkers, N. Y. 


RNEEEEAATEEEAAEEENNADEEAAUROT TESTU DEAN ENECOEENTCEEEEOOUORUOE COCA EEOROAOEEOOO ERGO EEENU TOON TEPETEEEETTEEETETED 
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Our Office 
Boy Engraved 
p> This in One 
Minute on 
The Gorton 
Engraving 
Machine 
Shown Here 





toenenine 





That's anywhere from 4 to 6 times as fast as the most 
expert hand engraver could do it and the work looks as 
clean as the best he could turn out. Consider, too, that 
the GORTON ENGRAVING MACHINE will do your 
engraving work at a lower cost than you can possibly 
get it done in any other way. And its original cost is its 
only cost 

For engraving name and direction plates, dies, seals and 
all work of kindred nature. Size and type for every 
purpose from 400 up to 20,000 lb. Belt or electrically 
operated. 


This Coupon for YOU to Tear Off and Mail NOW 


GEORGE GORTON MACHINE CO., 
Racine, Wisconsin 
Gentlemen without any obligation, details of 
your *‘More Profitable Engraving” plan I am interested in seeing 
proof of your claims for better work at less cost 


Send me at once, 












Heenan 


Name 


Address 








Firm 
A.M 


George Gorton Machine Co. 


UU 












| Heat Treating Troubles Treated 


We maintain a complete laboratory with a corps of expert metal- 
lurgical ro he ating treating engineers at your service. 


TE 


Tit 





Same steel annealed. 


American Incandescent Heat Co., Inc. 
10 Post Office Sq., Boston, Mass. 


Cast Steel as cast. 


Microphotographs— Physical Tests—Chemical Analysis. 
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Bowsher’s Balancing Way 


the best way to get things on - level ina 





Ways chilled 
and ground. 






Spirit levels hurry You get an ABSOLUTE level in 
attached ten seconds, as against oo nty minutes 
the old way with uncertain results. Three 


sizes and styles, for bench and floor use. 
Circular “Q” is free. 
The N. P. Bowsher Co., 
South Bend, Ind. 
Fenwick Freres & Co., Agts., Paris. 





SL 





PU 


Buff and Burnish 


your small metal parts at a positive saving by 
equipping your shop with an 


ABBOTT Burnishing Machine 


Eliminates the time wasted in handling. No watche 
ing required. Send for Catalog No. 8 


Abbott Ball Co. 
















Patti Titi 


OOPUURDARAROUAOUDUCDRADERAAEA LAD CELES CLAUAEAEAAA LEAR Aaa 


Racine, Wisconsin E P. O. Box 1233 Hartford, Conn. 
PUVCUE TU ATE DUEREETE TEETER EEE Sy arvnseeceenane j 
5 We are manufacturers of Lincol-. Type Milling 
3 Machines, Bench Milling Machines, Hand Mill- 
E ing Machines, and a line of reliable Screw and 


wwe ORO oy & yo ell Planer Co. 
WORCESTER, MASS. 


Lever Vises. Get our circulars and prices. 


The Carter & Hakes Machine Co. Winsted, Conn., U. S. A 











UL 
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hess Your u Working ay the “Davenport” Way 





rhe wide f screw machine ] tput made possible on 
th I \Vlultiple Spind tle Automatic Screw schine. eniarees (ht working 
capacit yf any sh yp having this kind of work to do 


here's no sacrifice in ac or finish to get the “Davenport” output 
Many users say that they have taken on business which could never be touched 
under old production costs 


uracy 











DUCEENUTOUTEEDEEEUEEDU EERO OREO ERADEOU EEO EOO EEUU OOEO PROP EEOTEOE TROT SERA TEE OTEE REET EEET ET UU 


KELLY SHAPERS 


Have the advantage of being the sole machine tool product of an 
organization of specialists. They possess correct design, unusual 
accuracy and are easy to operate. Three sizes single geared, four sizes 
baek geared. Write for a Catalog. 


THE R.A. KELLY COMPANY, Makers ot Shapers 


SUUACOADEAOUDEDEDESOGEOEO EO OE DEO EOaNONONO ENON ONOeEOEE 























HUNOCUEDEDAEOEDOOORONONOE 






seernenenat 


SCUDELERDROGRAL AAG EAbatRedaaeat oa 


Company, 


Cincinnati, Ohio, 
U.S. A. 


SHAPERS 


Foreign Agents—C. W. Burton, Griffiths & Co., London G. & F. Limbourg, 
Freres, Brussels Van Reitschoten & Houwens, Rotterdam. Gleanzer — aud 
& Thomine. Paris. Stussi & Zwiefel. Milan 


VUUEUDEUEEEDEOOD REDE DEDAADEA DE EEOEOROOER DEAE EE EUEEEEDEEDECDEDEEEERES DE DEEERDOT TEE TEO EE EED ODEO TE EE OEA DEE EE EET 
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uri Coveeeepeneeninel nt 
Adjus table Can be worn 
fit WA over other 
any face U glasses 


SAPEVV SLAS SES 
FOR ALL MUNITION —— 
Send for illustrated list 


Ts a Willson & Co., Inc., Factory & Main Omhese, Reading, Pa. 
Chicag: Francis London 


oa 














HUCUEOEOEOUDEDEEDESUUEODRDODOROEURORORERU CORO EARORURURUEOTO TORO OOOURORODEGEOUOSRODOGOSEORON TOON OEOEDOEOOOSS 


Let us send you our Catalog. Now? 
Davenport Machine Tool Co. New Bedford, iviass F. O. BOX 488 XENIA, OHIO,"U. S, A» 
nn uveveneveneveneveneenavecsnenente seneneennert runeoneovecvecenncnnsnageseeenneen VOCONOUUAORNUUERAADONENEOO RANA oeeeaeonoAtIaoON OUEENAUAU UROL EAGAN iO POU CCC Ud 
MMe UU cman. | 
Smith & Mills : 


Pipe Threading and Cutting Machinery 
Hand or Power Operated 


The Merrell Manufacturing Co., 
100 Curtis Street, Toledo, Ohio 











“STOEVER” 
PIPE MACHINE 


The machine with 25 per cent. greater capacity, size for size. 
TREADWELL ENGINEERING CO. 
88 West Street 


AANRADAGAONGEANAEONONDEOEOROEOEONGEOOIED 


cOUUTOU AON OUOOOROERERONES 


New York 


CEOUEUEECEEEECEEEE DEE DERE TOUEED EE EEAD POUCA 
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Avoid Accidents—Increase Production 


McCrosky Searchlight Brackets 


Lighten the Dark Places 


The McCrosky Searchlight Bracket puts the light where it is needed. 

It avoids all glare and eyestrain. 

It lightens all the dark places but does not unduly darken the rest of the room. 

Federal, State and City Officials, the country through, are advocating safe lighting of 
machines as the best way of avoiding danger. 

The McCrosky Searchlight Bracket fully complies with all safety ordinances. It is even 
in advance of many of them. 

Three fiberized Universal joints, combine perfect insulation with a freedom of movement that 
covers every possible need. 

Made in three patterns to fit every type of machine. Ideal also for the tool room or drafting 
desk. Sample brackets sent on approval if desired. 


Costs Little—Everlasting Wear 


For full description see the McCrosky Catalog No. 5—a Text Book on Cost Cutting. 
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SUAAAAAA) MAAS AALLE C0 CURE ee 


ILL HEAD 





Increases Drill 
Press Output 


You should just try one on your machine. 
With the same amount of labor you can turn 
out from two to twelve times as much work, 
as the Buhr Drill Heads are built with from 
2 to 12 spindles. 





HUUUUOEAOAENNOEDSULDUNONEAEOEOUUUANAOSSEADAOAAL 


Ask us for information about 
a 10-day free trial offer. 





Nelson-Blanck Manufacturing Co. 
Clay and Dubois Streets, Detroit, Mich. 
J. R- Stone Tool & Supply Co., Exclusive Agents in Michigan, 
Goebel Bidg., Detroit 
New York Office: Room 705, 30 Church St. 


European Office: Coronation House, 4 Lloyds Ave., London, E. C. 
{Gaston Marbaix: Factory Agent. 


COOOROUDDALEEEEDEAADAEORGEDRG DONE 





Man 








TeeeeTereen mons 








Vertical Milling Means Speed 


In itself, this feature is a big advantage. It saves time in checking the 
work, and allows the operator to see with the greatest ease just what he 
is doing 


And when this strong point is added to the flex'bility and general useful- 


~~. KNIGHT 
“Oh Milling and Drilling 


Machines 


ness pt ssessed by 








their high reputation is explained. 


The photograph illustrates a vertical milling job 
at the plant of the International Forge Co., at 
Pottstown, Pa. A glance at the picture shows the 
possibilities of this machine. 


Let us tell you just what this machine can do 
for you. Write for the catalog. 


W.B. Knight Machinery Co. 


2000 Lucas Ave., St. Louis, Mo. 

















ho 
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3 Mueller 
Graces 
Convenience 
Speed 
Rigidity 










OTE its Patented Stationary 
+ * Column, strong, one-piece and 
stiffened by four internal webs. 

Note the fact that every control 
lever is within easy reach of the 





operator. 
Note that its entire structure 1s 
firm, rugged and capable of enduring 
stress and strain. 
Note the fact that users through- 
out the country are increasing pro- 
duction speed through its use. 


Note the bearing surface 
of the arm on the column. 








The Mueller 
Machine Tool! Co. 


Radial Drills and Lathes 
Cincinnati, Ohio 








No. 14 
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DOLGUERTTUEOORECUUEECUERDGERCOOOCORAEOOENE DAR OtonEoeE 


The Wonderful Rangeofthis Hammond 
High-Speed Radial Drill 





This Hammond Radial Drill is 
specially intended for light drilling 


Uti) oe 


vise 


ULL 


and tapping work. 


Its great range of adjustment 
makes it wonderfully handy in use 
while it is perfectly rigid at any 





TU 


position of the arm and has a drill 
radius of 48 inches. 
It is entirely 
only requires “hitching” to belt or motor to immediately start work. 
Three spindle speeds—380, 625, 1000 r.p.m. 
give spindle speeds up to 2000 r.p.m. 

Standard Wall Type (without base) can be supplied. 


It’s a worth-while tool to investigate. Write us. 


The Hammond Manufacturing Co., Cleveland, Ohio 


UNITED STATES AGENTS 
Henry Prentiss & Co., Inc., New York. Chandler & Far- 


wnt 


self-contained and 







Can be arranged to 








DOUHEUALLNUOADEOUEEOUA EAN ESAAEAAAUEEAEDONEAUOOLGUOOOEEADEAAU ORONO EREOODRAODEAOOEROUONROOEREEOUEEROGEOONOEEND 











quhar, Boston Vonnegut Machinery Co., Indianapolis 

W. E. Shipley Machinery Co., Philadelphia. The Strong, 

Carlisle & Hammond Co., Cleveland and Detroit. Mar- 

shall Huschart Machinery Co., Chicago, Milwaukee, St. Louis 

>. 
<— Ball Bearing Throughout 

SUV AvevevevnvoeneNDeoenscoeveveneveneuanenevensnacansescsesceesenenevenevevsvenenenecenscanensrevveneecseeeveeesevensneeneneenscsogesnvevenesesenegenerennseniny MUU MUM 
PT TU 
= 
3 ~ 
: 'E I ACHIN 
: UNIVERSAL (HORIZONTAL) BORING M INE 

















“WHERE ACCURACY COUNTS WE WIN” 
UNIVERSAL BORING MACHINE CO. 


SUOHUERUERGCAEUEUUSOLUDEEDONDREADAAU SAA DAAUEAU EEG OAGURAUEUREAOAGOEOAEAN NA EONU OOOO EOAOSEO NRO NNONNONAOENOERONEOOS 


Hudson, Mass. 





COCECEE CECE OCTET 





WOTUAUNEODUDOVOVONAUNORANEEEOONOOONEANONDOOOUEAEENLDONIAGNCUONREEREECELOAONORNOCHOOOOONCERSHAEOONONOOEEONO 











Veeeeeeenny me 


Teeretpeeenreny ooerenenneereyy 


MUUNOUAANLLANEUNeGANNEDUOEROANONDUeGoUaNRDONNNONONEDOONLOONNOANONCUONROONONeOONEONORDOONROONE 
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MORRIS 
RADIALS 


“In 


Foreign 
Service” 
































Are Backing Up Right With Might 


Reports to us from every purchaser testify to their excellent service. 

Here is a machine which in every essential of its design has been 
developed to the final point of modern drilling efficiency. 

This machine is capable of pulling high speed drills up to capacity 
at their maximum speeds; tapping, facing, counterboring, etc., 
are also well within its range. Control handles are all within easy, 
natural reach of the operator. 

Morris Radial Drills are made in three sizes: 25, 3, 35, 4 and 43 ft. 


Prompt Delivery. 


If a rapid, reliable and efficient radial is what you require, write 
us for full particulars about the Morris. Ask for Bulletin R-105. 


THE MORRIS MACHINE TOOL CO. 


Cincinnati, Ohio 
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AWK PROD 


That is the result in many shops from 
the use of Leland-Gifford High Speed 
Sensitive Drilling Machines. 


TH: 



















3 


They drive any drill up to 3-inch size 
at the limit of its capacity in speed 
and feed. 








Ask our Service Department for con- 
crete figures on your drilling work. 







Bulletin on Request. 


LELAND-GIFFORD CO. 


Worcester, Mass., U. S. A. 
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HENRY & WRIGHT 


Drilling Machines 
ae qm ry sa 


'e YC RT || increase in the 
@ ||| understanding 
Hii of drilling for 
li||| manufacturing 
||| alwaysfollows 
\|||| the use of all 





| Other feeds readily available | 








The great rangeof feedS = 3 
ind speeds dernanded by = 3 
modern high speed pro- = & 
duction are available on = = 
the 


No. 2 MINSTER | 
Hi-Duty Drill 


- 
. 
s 
I 
= ! ell 
= 7 
Ir uidition to the = | 
twelve ~ dg feeds = » 
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had | : 
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Henry and 
Wright 
Machines 


ii 
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her feec } 
| imply ngin 
yuadrant ears 
I achine is suitabk 
nall high-spee« 
E r and is almost | 
= pensable tor 
3 l work wher Hy 
: boring must | i 
It will drive 
high speed drill 











Class K 
Number 5 


Oo 


The Henry & Wright Mfg. Co. 


Hartford, Conn. 























lern shop practice 





Our Booklet de- 
scribes completely 
the advantages of 
this machine. Send 
today for Catalog M. 
























































































































































Minster 
Machine Co. 











Foreign Agents; Allied Machinery Co. of America, New York, N. Y. 

















Ne 


Minster, Oh | 
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The Foote-Burt—a drill with a wider 
sphere of usefulness 


When you take one drill and make it do the work 
of four, you certainly widen its sphere. 

There are so many different jobs that can be done 
better and more quickly on the Foote-Burt that 
there is room for one in nearly every shop. , 

Illustration shows our No. 1—4-spindle machine, 
which has a capacity of {-in. drills in steel to their 
full cutting edge capacity, with spindles adjusting 
up to minimum center distance of 5} inches and 
maximum between outside spindles of 30 inches. 
Each is equipped with automatic knock off to power 
feed. 

This type Foote-Burt Drill is built in a number of 
sizes with capacities up to and including 4 inches, 
varying in length and number of spindles to suit 
ail requirements. 

We would be glad to assist you in solving 
your drilling problems. Write for Catalogs. 


The Foote-Burt Co. 


Cleveland, Ohio 


peneeney 


COOPEEOEOOGUERENOTORER EA i ereeettie 
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Detroit Office— Milwaukee Office— 
806-8 David Whitney Building 424 Wells Building 
FOREIGN AGENTS—-Buck & Hickman, Ltd., London, Birmingham, Man- = 
chester and Glasgow Moscow Machine Tool & Engine Co., Moscow Ing = 
Ercole, Vaghi & Co., Milan R. 8S. Stokvis & Zonen, R rdam R. 8. Stokvis 
& Fils, Brussels Glaenzer & Perreaud, Paris, Age France, Switzerland 
Spain and Portugal. Benson Bros., Ltd., Sydne Australia, Agents for Australia 
and New Zealand, Mitsui & Co., Yokohama, Agents for Japan, Korea and Man- = 








churia 





i lil FUETE ENN ENA EN 1 ! nnnvneeninee 











Sufficiently Accurate for Finest Jig Work 









This machine has a lateral and verti- 
cal adjustment of the head that per 
mits the spindle to operate anywhere 
on a surface 18 in. high by 36 in. 
wide. It is made to drive high-speed 
drills up to 3 in. diameter, for drill- 
ing and boring tools up to 8 in. in 
diameter for boring out cored holes 
in cast iron. 


< 


| 
\V 







Send for Bulletin, no obligation incurred. 


THE ROCKFORD DRILLING MACHINE CO. 


Rockford, Ill., U. S. A. 
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The “Hole Hog” Line 








Nos. 64 and 64D for drilling the ends 
of re laying rails Catalog on request 


Moline Tool Co., Moline, III. 


Multiple Drilling and Boring Machinery 


COC 
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ANNOUNCING 


Canedy-Otto Medium Priced 
Floor Radial Drill No. 101 





TUT 


Silver’s New 25-in. Drilling 
Machine 


Has already earned the stamp of approval SPEED Y—ACCURATE—RIGID—CONVENIENT 


UU 
















from the increasing number of manufacturers : dhe gob —— 
using it. Produced to meet the exacting : oe ee 
demand for a_ sturdy, rugged, well-built = ee 
. ‘ . . = Eight Spindle Speeds 
machine, to sell at medium price and give first- : Six Positive G. 
class service, it has more than demonstrated = . a os 
= igh irbon ruci 
these qualities. Furnished with 2} ft. or 3} ft. E Steel Spindk 
" = I Qu I 
arm. Four instantaneous speed changes. : Levers 
= Aut tic I 
Z , E 
2) ft. Arm—Power Feed $470.00 = , i e is Rizid = 
3} ft. Arm—Power Feed 500.00 = Sy1 trical i 
2} ft. Arm—Lever Feed 405.00 5 igt 
3) ft. Arm—Lever Feed. 435.00 = Tapping Atta : 
= s the ery emm 
= ent of simpli 
= and ngth 
Leading jobbers and machinery dealers carry it = Will gladly fur- 
an stock. Descriptive literature sent on request. = i tions 
arc 1 r 
jut st 
Hn 


Canedy-Otto Manufacturing 
Company 
Chicago Heights, III. 


360 Broadway 
Salem, Ohio 
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= The 





Ball 
Bearing 
Drilling 

Machines 





SIZES, SPEEDS : 
CAPACITIES 


to suit each 
specific job. 


HIGH SPEEDS 
CLEAN HOLES 


Our No. 3 machine pro- 
vides maximum speeds 
for work up to 1}-inch. 

ma- 


Our No. } 

chine for light 
work may be run 
at 12,000 r. p. m. 


Other Sizes for 
Intermediate 


Work 
Real Manufac- 


turing Means 
Specializing 













Get the Right 
Machine 


The Avey Makes 
Big Jobs Look 
Small 


The Cincinnati Pulley Machinery Co. 


Cincinnati, Ohio 





TTT TT watt 





Hutt CEE 





All-Round Adaptability 


is the big characteristic of this 


FOSDICK 


2,23} or 3 ft. Heavy Duty 
Radial 


In the average shop, or the shop where 
work varies greatly, or where unskilled 
labor is employed, or in the shop under 
pressure— 


It will operate with appreciable economy. 


Our desriptive matter and high-speed drilling 
and tapping test-sheet are yours for the asking 


The Fosdick Machine Tool Co., 


Colcord-Wright Mchy. & Supply Co 
San Francisco, Cal.; Los Angeles, Cal 
N. Y Hartford, Conn 


Cincinnati, 


Ohio 


Biggs-Watterson Co., Cleveland, Ohio. 
St. Louis, Mo Eccles & Smith Co., 
Portland, Oregon Fairbanks Co., New York City, 
Albany, N. Y E. A insey Co., Cincinnati, Ohio; Indianapolis 
Osgood, Buffalo, N. Y Peninsular Machinery Co., Detroit, Mich. H. A. Smith 
Machinery Co., Syracuse, N Swind Machinery Co., Philadelphia, Pa 
Somers, Fitler & Todd Co., Pittsburgh, Pa. Stocker-Rumely-Wachs Co., Chicago 
Il Milwaukee, Wis raylor Machinery Co., Boston, Mass. A. R. Williams 
Machinery Co., Ltd., Toronto, Ont., Canada. Burton Griffiths & Co., London 
Fengland Fenwick Freres & Co., Paris, France Wynmalen & Haus n 
Wilh. -onnes 





Rotterdam, Holland Rylander & Asplund,:;“tockholm, Sweden 
son & Co., Malmo, Sweden: Copenhagen, Denmark. Roku Roku Shoten, Tokyu 
Japan. R. L. Scrutton & Co., Sydney, Australia 





LTT 


mu " WONEEEGUDESUNAEOGONEOASSEAAERUGAEDOOUNOEAAEEUAOAEROOSUDQAAEORIAEELLUAEELOODLOUELOREEEAEEEU TODO TEE 









SUOEEAUAAACEORESCEE DRAPER TEA EERO ERTEU EEUU TEUUEEETEE TER TEREEAOTEEDETEUO EEO REA OEE EEOU EET TERO EEA GEEET EASE ES OEE EEE EROEEEOEE 


HEUUUUUAOU EET ADUEEUOTROEOUECDEEOOEOEROEECUESOETOR EOE OUR TOE EOERTEEOEROUEEO ERO GEO ONE LTT 


Crenaeaneeceneany 


_ERRINGTON Multiple Tappers 


41 Cortlandt St.,NewYork 
136 W. Lake St., Chicago 





reeecauaaieriy 


VOUUUEUEEUOOROEUOAOE ERE EOOEUEREECEEAOLADOEOEEORET Oey 


ULE 


serie 











ERRINGTON TAPPERS reduce tapping costs to the 
minimum, insure exact duplication of work, are simple, 
compact and long wearing. Taps up to 2-in. can be used 
with only 2} in. between centers, and larger sizes are pro- 
portionately compact. In the job shown in the engraving 
2,560 2-in. holes were drilled and tapped in malleable iron 







TTT 
CUCEUUEEER EERE ESOCOOUDEER EEE OTEECTOOOTORTEOREEERODEDOEEEERDAEEEEE EER OCREDOER EERE EEE 





gear cases in eight hours. Let u ure on your line of 
tapping. 
= Catalogue Francais: Edgar Bloxham, Paris, 12 Rue du 
= Delta = 
PT TOUEOEEEEE EEN COCTEUE COATED ECE CETTE UU mn 
PO PURTDEUROUETEEEOOECUOGEREREOUOEUEREREREOOUEAEEAEODRETERT EERE EOROTULEREEECCOORUER ERED ODOT EEAaaaa Rati 





TOOUUREDOOEAEEOOGEROOEEOOOON 


TD 








The All-Ball-Bearing Radial 


1. Taps }-i ast iron or }-ir Ihe eed 1 ‘ MI to M) 


ste teel. Spir 


ikes it practically noiselk 
e bushing for spindk lapp t ‘ vit ir 
ntirely belt driver 





everse, ¢ 


Get full details on this speedy and powerful radial Write for 


bulletin. 


The Carlton Machine Tool Company 


Cincinnati, O. 








— 


COCUUEEUUCOOOOOUTETEAGTOOCEEEEERAGGROGCTER RETOLD 
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TUT CUCEOUOCEETEERGCORELEEESOOOETEEOUEEES 


COPOCEEDEDOUUTEEERODCTEEERECUEER TERETE 


Pil] 
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UOPERDDDDARDDEDDORORODUDAEODEDSDEDDORADEDAU SOURED DODEUEEDEOEOU DOSE OODUEROLEDODEOSOEOERSADEULEUNUSOUDADEODLODUNEGESEUDEGNDEDDONUORONOOLERORUOONNOND TULUOUESAOTOESTOTERORDOOUOREDEODORORSEOOEEUODEOORNUROO RCO RAD ENDEARROGEDO RN ggOgggO BAS 


TOPOEREONOSOOEARCODUEEEOGDODUORGOUEREDOOREOOUOEROOUREREDOOEOEOGHRECONRODONE 


PPOOUEDEOECEOODONONDOUREGONTEE 








SOUUUOHAUUENDAAGAUOERGOEROOOEEDGER OTE RitaeiEe 





> 
Buying 


B & D 


skilled or unskilled 
hands 


The B & D Electric 
superiority. 


In 


Drill proves its 


Stands tremendous overloads. 
Forced air draft cooled 
indications of su- 


are some 


eee 
Gs 2 3 


( hilless 


periority. 


3/8—$65.00 1/2—-$80.00 


Immediate Delivery 


The Black & Decker 
Mfg. Co. 


661 Liberty Street, Baltimore, Md., U.S.A 


Fine Electric Driven Device 
Portable Electric Tools and Intricate Machinery 


20 
It 
ind |} 


nroduectior 
produ 


made to order for me’’ 


sitive Tapper and Driller 


AMERI¢ 


sai 





AN 


TTT eee 


 sscvvvouegvevenuaevevsouueevavoccnenveusenevvonuaen PTTL LLL abe weneteel UU 
SOVOLUADADADUAEARAAEAAAAA TAU CUbtett onan TU it 
: >. 

: Simpler to Operate 
z ma The operator wast 


-in. Self-Oiling Tapper 


Find out ALL about this machine. 
Vrite for full particulars 


Barnes Drill Co., Inc., 1907 


830 Chestnut St Rockford, Til., U. S. A. 

Agents for Great Britain-— Ww Burton, 

Niths London, E. ¢ France—R. 8 

St * Fils, Paris Japan Roku-Roku Sho- 

el I i Italy Alfre Herbert, Ltd., Milan 

Spain Ar i I Mac r Syndi New 

Yor Barcelor ladrid, Sevilla, Bilbao, Gijon 

Santander New South Wales—R. L. scrutton 

& Co ‘ 

TTT U COOUEUDCEOOUETEDELLNTOTEEE ean 
Te ca TEL eennienanl 


‘“‘That Machine must have been 


da 


recent buyer of a FULTON Sen- 





t 





ts 


wice 


It will meet your requirements, 
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Pt = 
= = The finishing touch to a well-made product— : 
= =: your name or trade mark. Our catalog of steel = 
= = Lettering Dies and Stamps shows how to mark : 
= = effectively. Where shall we send your copy? : 
2 : JAS. H. MATTHEWS & CO. i 
e = Oakland Station, Pittsburgh, Penna. : 
: SUCOCULULLLULULULULULUCUL LULU CULULU CEC CULUCLUCOLCULU LULL HELE Panen anata uz 
Sigourney | 
Drill Presses 
= = Machines of the finest work- : 
= = manship especially constructed : 
= = for the highest grades of work = 
= 2 where accuracy is absolutely E 
= = necessary. Made with one, two, = 
= = three or four spindles. 5 
: : Write for Illustrated Catalog. : 
: = The Sigourney Tool Co. : 
: : Hartford, Conn. i 
iz 5 SO UCUUUECULCUL LLCO LULU CUO Ly Mts 
4 2 THEE ui 
ii A User Says: 


“The Drill we are using is well 
equipped for doing rapid work with a min- 
imum of lost time for changes.”’ 


Sipp 





et \ t teliing why 


Erie R. R. Ave 
Paterson, N. J. 


W Bu 


The Sipp MachineCo., 


COUCOEEORU EEE EERE eee eee 


te for 





THUOUEUEUEOE GEGEN 


VOUT eee 


Legpitsl oqlas 


PT 











too us the descriptive circular 
= proves. Had one? 2 
: Fulton Foundry & Machine Co. . Resistal reinforced lenses 
= 25 Furman Street = minimize employers’ liability. 
: Brooklyn, New York = THE STRONG, KENNARD & NUTT CO. 
: = = 2042 E. 9th Street, Cleveland, O. 
_—— MTT TTT — Senn TULLE 





SU 





fm 
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BEVEL GEAR GENERATORS 


PLL TTT TTT 


tae 


TU 


iis 





Bevel Gears 


are cut by us theoretically correct, and se are adapted to fine 

machinery of all kinds. We have special facilities for cutting 

SPUR, WORM, SPIRAL, MITRE, INTERNAL and EL- 

LIPTICAL Gear Wheels. Let us quote on your specifications 

233 Spring Garden St 
Philadelphia, Pa. 


VUPEPEE CEA TOOUDEOOUODEDEDEADEU OOO TAE EDA SEODSOROOOEEEEAE TEE 


The Bilgram Machine Works 


POUUEECEEEDOULE CECE 





itt 


TEC CCLL LL 


CONVENIENCE! 


The Wickes Con- 
tinuous Electric 
Blue Printing 
Machine Com- 





UL 










bines Conveni- 
ence, Economy 


and Quick Pro- 


\ duction. 


It produces perfect prints up 
to forty-eight inches in width, 
unlimited in length. The speed 
of its delivery is remarkable. 
Sells at half the price and 
uses far less than half the 
current of any other continu- 


LTT) La Uti teed 


ous electric printer. 


MANUFACTURED BY 


Wickes Brothers 


SAGINAW, MICH. 








MAULONDNONUEDOGNOEONDAUEENNCENEE TUPUREOEOEGEDEONOAENCEDO DOOR ONOOOED rent 


CECUTUPROETEDTEORED ELE EONCEONE 


Immediate 
Delivery 
Assured 


SUUELEEDEEEEEE EAL, 








UU 
SOU 












BEVEL 
Spur — Worm — Mitre 
GEARS 


PUEUEERODUECUODAOADUOREUDEDEOONEEOEEOOOEETEOOONEE EY COCEEOLOCOCECEDUOUETORE OOOO EU EOE CRON TEROROOOEONT 


E Accurately cut by the best of workmen in a fully 
= equipped shop. Bevel Gears handled 1. in 
F diameter. Spur Gears up to 72 in meter, in 
= pitch 

= We also specialize in toolmaking, and shall be glad t 
= quote prices 

= } " 1rrte l tock No delay no loss 

= time. Send us specifications of your needs today 


The Baxter Gear Cutting & Mfg. Co. 


Cleveland, Ohio, U.S. A. 


tesneaeanenin 
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STOTAe Heat eee 


> 
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t, 


4 
> os 
We 
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THE CROSS 
Gear Tooth 


Rounding Machine 


% 
4 





“ 
. 


2 


*Wvirw 


Every tooth a perfect 
half-round from 
tip to root 


> 
» 


4 


hs 


LOS 
iJ 


- ane 
woreuuus 


To Automobile 
Manufacturers 


This machine will cut your costs in rounding the teeth of 
sliding, meshing gears. You'll find a story of speed and 
precision—facts that point the way to better and faster 
work in your shop—in our Bulletin. Write for a copy. 


Charles H. Waiker 


14th and Grand River Avenue Detroit, Mich. 


UTM 


Ue 


ene 


wi 


COLEEEUUDE EDO EDAD Dba 


Alfred Herbert, Inc., Coventry, England, Selling Agents for Great Brit 
The Allied Machinery Company of America, Paris, Turit P | 
Selling Agents for Europe 


TVCQVYVEVYV ITE CNeausteenerieneereeseey 


SRUVATTNTPLNAEANAGADEDEOEATUOOGUCOO EU EEDEONOEOOEOOEOROROROONS 
sift 


ustisieiinne 
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Anything a Flexible Shaft Will Do— 
Do It with a “‘Strand”’ 


We have a “Strand” Flexible Shaft for all requirements. Just tell us what you want to do and we'll 
provide the equipment 







We can furnish ‘“Strand’’ equipment to run from lineshafts or to work in a lathe or shaper 









We'll submit our proposition. 





Write us today what special use you have for a Flexible shaft. 


R. G. HASKINS, 541 W. Washington Blvd., Chicago, IIl. 











LLL ' VOCOEROOUERUUAODUD OOOO DOLE ROEEDOSODOOLAUIEREIN 


STRENGH 


J 





AND THEN SOME 





wn 


The Wickes 32-in. Three Step Cone Double Back Geared Heavy Duty Engine Lathe com- 
bines Strength, Accuracy and Convenience. The headstock is heavily ribbed and affords ample 
protection to operator. A special ball thrust bearing with converted steel collars and bronze retain- 
ers is provided for taking the spindle thrust. It is a machine of compound energy and reliability. 


Write for details. 


OTOeOEOORONO EON SNRODNNUNE 


TELE LULL LEE LLL 


sonnet 


UU 


seceecetacaneogoiin 
HUDUURET ERE DOUT EAD OROREAEUO DEES ERO PAO EEU TEU OEED DED EATEEUOUOEOUEEUEEEEEOEOU ERE EROEOAOEOUEOO DEAT EA ERODE EO OUUAORUUEODROEOE EDO TERDREUEEOROODEDDRODEEOEEOONE 





COPLOEDOREOLLD 


WICKES BROTHERS, SAGINAW, MICHIGAN 


STINEVENUOUEEDES HEU EHUEDONDONOETORADEOREDEROENERODNUETONOEEO ERD ENUEOOOOOUONDOROEROUOOA OOO EODEOOOGEREROSOOEOEDORORRODEOOODEOETONODODS VOUURDUROCEDOOUDDDOOEGEOEOODEDEOTEREORE RIEU EO EOEOSULEDEREDEDESEDE TURE DOEEOEDESTOOREDUOUDLOO TUDE GRSGDESUOEOAEEOERIDORAELOOTUDEOOOLOODREDELUOTOODOOEOEOODODOREEROOOREDOEPRORTEO OOOO OORT TT OEAOTE OOD 
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The Wood Tilted Turret Lathe Mills, Drills and Faces 650 Valve Seats per day for the K. D. Carbur a. 
etor Co. of Cleveland, Ohio. oe 
The Tilted Turret allows stock to be passed into or thr ugh it, without interfe ring with tooling =, 
% 


equipment in rear position. It allows clearance over slide for large die heads and box tools. Has inde 
pendent stops to each face of turret, while index mechanism can be disengaged when only one face of 
turret is required. 

Automatic roller feed handles both the lightest class of brass tubing and heavy steel bars 

The Tilted Turret can turn or thread any length to the full bar capacity of the machine without 
extension of tools. Fifteen years of satisfied users. ‘‘Ask the user.”’ 


We will be pleased to send our illuminating catalog A-17. 


WOOD TURRET MACHINE CO. 


BRAZIL, INDIANA, U. S. A. 



















Aren't these the points u ke 
manufacturing lathe—fl 


manipulation—power to pull 


y 


The Filsmith has them all 








Buying 


Mr. Manufacturer — 


You want an accurate lathe 
You want a lathe that will continue to be accurate over 
An easily handled lathe that 
is also desirable. The 


o ok for in buying a new 
xibility, ease of control and 


stand—quality to stand up under hard constant, service? 





AMERICAN 








a long period of time 
j 


any cut the tool will 
Filsmith is that lathe 
Che Filsmith is made in 14 in. swing. It's a 


crackerjack tor manufacturing or tool making. 
You should have the circular. Write for it. 


THE PHILIP SMITH MFG. CO., Sidney, Ohio 


M A | H l N I S T NSectior 
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Mr. Toolmaker 


of all, don’t you? 


will meet your every demamn 





ase 








a 
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Increased Lathe Production 
At Small Expense 


\ny size lathe, from 8 to 42-inch 


swing, can be made far more rapid 


in its output of duplicate parts, with 





PHOENIX 
TURRET 


Attachments 





a Phoenix Turret Attachment. 


Yet the expense of equipping that 


setting up and tooling is but a few 





moments. 





LODEDEROAOECEOODOADADODDADN ED OAaORGnOEOOOENE 


coennbecinions 








Speed your !athe work with the Phoenix Turret 
Let us tell you what it will do. 


Attachment. 


Write for illustrated catalog. 


PHOENIX MANUFACTURING CO. 
EAU CLAIRE, WISCONSIN 


WL. Harrison, 913-15 Engineers Bldg 


Fastern Renresentatin 


lathe is but slight—the time for 





Cleveland, Ohio 





We 
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Guaranteed Accuracy! 


Lathes are 
turn 






Mulliner Quick Change 


guaranteed to bore and to 
true to within .001-in., when properly 







set up 
Only the finest 
workmanship are used in constructing 
these lathes. Every Mulliner Lathe 
is tested to a standard which is way 
above ordinary requirements. 






materials and 












Circulars giving details on request COMPOUND REST: All 
bearings fitted with bronze 


THE HEAD: Pan construction 
bushings. 


rigid backward deflection of 
- 
Mulliner- Enlund DRAW-IN ATTACHMENT: 
Chucks range from i’ to”. 


front bearing impossible. 
AUXILIARY QUADRANT: 
Allows for application of addi- T | C 
tional gears. oOo ompany VARIABLE SPEEDS. 
Syracuse, N. Y. 



















































FOR IMMEDIATE DELIVERY 
14 in. x 6 ft.— with Compound Rest 













Why use an Engine Lathe for 


Plain Turning? 
\ Simple High-Grade Stud Lath: 
can be bought for less money. 







Why pav for useless parts? 


P. Pryibil Machine Company 
New York City, U. S. A. 


Established 1862 
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Real Engine Lathe 
EFFICIENCY 


is at your command from the moment that your 
men start work in a Carroll-Jamieson Lathe. 

There are 32 changes of feed without removing 
a gear under instantaneous control of the oper 
ator 

In accuracy, alignment and convenience you'll 
find the Jamieson well in the lead. Made 14-in 
Double Back Geared with an actual swing ol 
1Si in. Write for Bulletin ‘*M.”’ 


DULL 


200 Davis Avenue, Batavia, Ohio 





SUC 
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TT peat 


Use Your Engine 
Lathe for 
Turret 
Jobs-— 


TELL 


e 


tennant 


Equip it with < 


NEWMAN 


Tailstock Turret 









DOOUECESEOEDOROD DERE EONS 


upping, 
irling, et 
30 days free trial 
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For Absolutely Reliable Work 


It { 1 W 
mot Writ 


| Stark Tool Company, ‘Waltham, Mass. 


» 





SE 
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S|UUNVAANAA ANTENA NAAAN EAU RE DEN er eno eto oioN i pen Eo 


= 


Electric 
Blue Printing 
Machines. 


Ue ad 


Shipped on 
30 days’ trial. 


Write for Catalog B-3 





Get Absolutely Straight Holes—: pad Size 


You e assured of this result by using Madts pee t- 
tbl B ring Cutters and Bars They are re icing reamers 
mn Automatic Machines, Turret Lathe ache M 3s, etc 


Write for complete information 


MADISON MANUFACTURING COMPANY 


Spring and Elton Streets, Muskegon, Mich. 


Salem, Ohio 
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SEBASTIAN 





The Hjorth Lathe. ® attachments, the variety 


‘ work you cal 


a HJORTH L ATHE s limited only by . our 


win 
Ud 





—The « vd ] I t 
Mediu | i LATHE will stand the stri f work which ordinari 
Tool 0 mands the use ofa he avy “Tat he 
irs is d 
‘ ther Wear 
Head, Mot 
Drive, Cone Head 
Quick Chang 
P fain c hang 
Gear 


As a Money-Sav- 

ing Tool y 

vuldinvest 

gate its merits 

before purchasing 
t 


Catalog? a lath 
THE SEBASTIAN LATHE COMPANY 


117-119 Culvert St., Cincinnati, Ohio, U.S. A. 


e 





Our Cataiog tells a money-saving story. Send for it. 


HJORTH LATHE & TOOL COMPANY 
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The Carroll-Jamieson Machine Tool Co. 


ed 





Circular? 
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The Newman Mfg. Company, 717,8°;2more Street 
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SUL 


SOUUDUEUAUUOUEUNTEDEEUAEDUREAUEREDOESDEATUEEREUUEEAGAUEEREUANESERATTEEEAUOERRAUADOREANOOESAAOSEROUOEREAUTERELAUDOEREOOEOREOOREEAOO CORSO EREEEOEONT PUL 


TOVEUEOEOOEO RONEN OU SOR EOEEOROEOEEA EOE NOONE 


Buckeye Engine Co. 


POPUOU EOE EDUAEEOUEDOOODOROOEDOEDOOEDOGEOEETON TOE bOtetonoeeS 


TONAUNEAEEELEDEDOGECUGUUUUUUANUOEUOONSUREEEODELOSUSUALOOVUOVEUNONEEERERUOELOREREOOGO OO OOOO NNONNENNECOUEOOOREOEEDOOODDLUCUOGOOOOOUONOREOUEOEOREEEE 


SOUUUUROURECOAEOLAAOLONEEL EL 9 


B i 1 construction the HJOR' 


CU 


PL 


Office: 27 School St., Boston, Mass. Works: Woburn, Mass 
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“DALTON SIX” 


Actual Swing 7} 


The Small Lathe fora Big Job 

















‘‘Dalton Six’? can be furnished with 30 or 
36-inch bed, with either two- or three-step 
cone pulley. 

The strength and power 
its size 

Furnished for either English or metric thread cutting 
No manufacturer can afford to be without a ‘*Dalton 
Six.”’ 

Send for bulletin which tells about this lathe 


of this lathe is a multiple of 


DALTON MANUFACTURING CORP. 


SUCCESSORS TO 


DALTON MACHINE CO., Inc. 
1911 PARK AVENUE, NEW YORK, U.S. A. 





POPCCHOCUE ECE EUDEDOGUECEUEOEEEO EEE 


teententanin 
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Wade Precision Lathe 
A Quality Tool 


The Wade 8-in. Precision Lathe is a 
thoroughly high-grade tool, designed 
to take place as a leader among tools 
of this class. It is provided with every 
convenience for toolroom, experi- 
mental and scientific purposes and is 


built to give lasting, accurate service. 


Let us send Catalog and complete description. 


Walter H. Wade 


311 Atlantic Ave., Boston, Mass. 


AMERICAN 


Ue 
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teense 
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Ceseeeteacaneneeonnil 
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IACHINIS T—Sectron 





Turning 
Boring 
Threading 
Knurling 
Cutting-off 





PUOUTEASUOEEACOREEODOR ERODE EAODOROOEAGOOREOOED 


CJUUTERECELUNEEUEOEODOEODONGEEOEODODOEEOEOEOOOOTEROEOEOROROEROEOESOROE ORDO RONEN eOnOeOeOnNE 


Ld 


CUCEUUCEEEERCOUEREOOODEDEREOODEAAEGOGUEEOELAE EOE ERbOEEED 


COOOUDEUDUDERUEOODEDEOU ECHO EOEOOOCEOEOTOOEOEONE 


CUNETEOEEOEOEONOOEEODONE 
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All this work can be done on your lathes with 





The Universal Turret Toolpost 


lathes 
tools 


Increases the output of your 

changing—FITS ANY LATHE furnished 

plete, are always accessible and ready for work 
Prompt Delivery. Write for particulars. 


MAGNA MACHINE COMPAN 
Suite 481, 50 Church Street, New York 


Also Builders of High-Grade Special Machinery, Jigs, Tools, 


and Fixtures 


Expert Pattern Makers 


UE 


eliminates 


tool 
com 


Y 


Gauges 





VOCUUELODERERETECEOEOEEETODETEOOGEDRDEORG RULED EERO ROE TU DEERE REDE DE DEDTOEDEDEDEDEOE CHEER TEAL 


SOUTH BEND LATHE 





Prompt Delivery 


South Bend Lathes Have Been on the 
Market Eleven Years 
13-inch Lathe, 5-foot bed ' $272.00 
15-inch Lathe, 6-foot bed 532.00 
16-inch Lathe, 6-foot bed 132.00 
18-inch Lathe, 8-foot bed 566.00 
21-inch Lathe, 10-foot bed. . 841.00 
24-inch Lathe, 12-foot bed. . 1218.00 


Write your own guarantee 


Dealers in every large city. Send for 


we'll abide by it 


free 


Catalog illustrating and describing entire 


line. 


SOUTH BEND LATHE WKS. 


421 East Side Established 1906 South Bend, 


PUVEREOEODORORUTELAOUEO REALE EUDEAGAUDRELEREUEOOUAOGEEEDCAO DEER DERG EECR UREA GU EEROGURERADEOEGEUTTOAOCDTTOGEO TOES SCUELECOCELEDEO EU ROOoeeE 


Ind. 
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wureeseiniainns 
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SAUOUUNOUONEEEOUEOREDONEEU OOO A Ariane nnenrneneneteninens ' woenneeniee: s S 
I E Tr ER RINDE : : 
LA Hi E & 2 x R g : 
£ Will grind scientific scoursey in fraction of ff iveting wit astic : 
= time required i = = = 
= Builders of ‘Ideal’ 1. Portabl am. fF R b di M | -Bl = 
= uilders o dea pat’. ortable 4 vklet **A™ = s ti = 
= Flectric Tocls. Grinders, Drills, Saws, s 3 e oun ing u l- ows = 
= Screw Drivers, Nut Bolt and Lag . es s =. = ; = 
= Screw Setter ‘ on = = The Townsend High Speed Riveting = 
= ‘ s = \MIachine strikes 80 to 1000 uniform, = 
: y~— = = yping blows every second. Quick = 
S ' = = = 1 wink, clean, smooth, finished heads = 
= anal = put on rivets. Different heights = 
= wae | = of rivets can be handled at one setting. = 
: = 4 sie, 3 The work itself is never distorted. = 
3 ee : Write for circulars. = 
: ae : H. P. Townsend Manufacturing Co. : 
: ; 2 SE ee . m ; 3 Hartford, Conn. = 
oe Bite = ie nein ak Bie Fe . 3 = 
2 The Neil & Smith E lectric Tool Co., Cincinnati, O., U.S.A = 3 = 
I cssnssnnssnesenssannnaneanesensennennennnnent MTN ni vevusnnnnnnnennas E TULLE ELL m m suuuernceneneaneneneveceacnensevegesnereuanereneernsneveneveneanecscavsocecenaennansneng 
COUMALIALL EL ‘ PORUOUUAUAAUUDOODOUREAAAAACU TE LEUEEEEEE EERE PUREUAEEUD EREDAR EATER 


wi 


“ELGIN” : TOOL ROON M 
a6 an 
Precision = | GENERAL PURPOSE 
Attachments = 15-in.—20-in.—25-in. 


PROMPT DELIVERY 


TT 


Precision w fork rée- 





TUL OOCOCOEEE OS CUEOEEOOUECE ON ODEON ORTON ROORORE EEE 


TCO 














quir machines 3 Jos. Crawford, Jr. Co. New York Office 

Gleacet’ standard Erie, Pa. 21 Park Row 

ot i irac\ I yigin PUP ELLUM serine ul 

Bench 

| e meet ‘ “ rv RANUUENORDAS HUD AEEUEEENUUA TE CEE EEE TTT tnt % 
2 le ma l = = 
E a 3 Oliver Bench Speed Lathe E 
2 ing, and t r 2 2 tely built from selected = 
4 mat | ) = = stock. Simple in de sign anc d free = 
= Attar ure = . b na the 4 a ails o f many = 
: ptable to a wide range of work in the toolroo! experi- - = — 2 ithes Jearings oiled = 
=} or for light manufacturing. When inthe mar- 2 2 car Ea - ae —— B 
a Preci n Too rit u = = Fully described in leaflet. = 
2 = = Write for it today. = 
3 t HE ELG IN TOOL WORKS, Elgin, [linois = : The W. W. Oliver Mfg. Co. = 
3 E E 1480 Niagara St., Buffalo, N. Y. = 
Spavenevccaceevevevvareecvevevevonsevevensevevevevenencavgneneneeenneneneveneneenenecgverenenegnerernveneacerecneeceneeneceneneereeaeeesenneneeneenenenttt min Qe eT TTT 
2 SUUUUAAEEEEAAAEEAALDUAAEEEULAACPOEEAUEAAAREETT EEE AAAS szuanienitiaae COULUUREOOTE AEE DU We 
a ENGINE LATHES | 
: the KELLER METHOD of : ‘naa Meine : 
_ KY automatic DIE-CUTTING? es : 
: Deities Devine. : Boye & Emmes Saihiies Tool Co. : 
2 KELLER MECH. ENG. CO., 76 Washington St., BrooklynBoro. N.Y.C, 3 Cincinnati, Ohio, U. S. A. = 
Sunn TATEUADEAEOA TERE ORNUEREUEOUUEREEEEUEEU OSLO EEU LEAT EEE EERSTURETONT ERED LEN ESECEREUOOREOTER ODEO ONT TESATEECOLOTEROOEOU ONTO REG SERA CONT ERNOCELTEDOORO ROUEN ORGS  umvuneevevovcenvacocevevocuevevnenceeensceesvvcccensesvonenevsoucnsesansesnsaenssnn CUOOOEDUAORADAAEOGNUEEOAGEOOERANOEeO EO rEO EEN oO i wi ie 








MM 


Tube Mill Machinery—Seamless and Welded. 

Rolling Mill Equipment. Rolls—Sand and Chilled. 

Pipe Threading and Cutting Machinery. 

Castings—Gray Iron, Semi-steel, Cupola and Air Furnace. 
Machine Work to drawings. 


Standard Engineering Works, Ellwood City, Penna., U.S. A. 


Doceeneareren tages POCUEEEESTE LETTE ' 



































October 4, 1917 Buying—A MERICAN MACHINIST 237 
gunman ineeennanit TT Ee u SUCCES Tt wn ' HOO UuAneed UO eerenenNNNGOoE 
by using the 
. a 
RANT Pneumatic Shell Riveter 

: The Grant Pneumatic Shell Riveter heads in a base 
: plug in a high explosive shell every twenty seconds : 
: because it requires no special adjustment. It sup- 

ports the shell leaving both hands free. : 

Three Shells a Minut 
: may be fitted with base plugs by the Grant High-Speed 
z Shell Riveting Machine. The ‘‘Grant’’ delivers 1000 
E blows per minute with air pressure of 80 to 100 Ib., 
: *%6-In. diameter piston, 4-in. stroke. Weight complete 
300 Ib. Prompt delivery assured. 
s Write us today for Catalog No. 21. 
2 ° 
: Grant Mfg. & Machine Co. 
: 85 Silliman Ave., Bridgeport, Conn., U. S. A. 
fun Wererceeneneeee VOUUUTUTUDETRDENASNOTEOOOPERORONOAAAOUOUREREDERONHNOUOOTELEGEDORNCOON OOOO OOOO eoeENCeNOND CUOUOUNENEUTEE DONNER HOOCUELCCOTTUREEDEEOEOEEEET MTT TEE LCCC 
UU WATVANAOUAAGASUUEEUADEUANEAUEADGASOUANEEANEEVANADOAAGEUOUAE UNAS LAADEUAAEELNAEEL OSES OUODOOSELAOEUDOUEGOUAELOASSAASEUUAEEAAALASAELLAEEDASSOAASEAAUDALADEEALEDAUDSEA RTE AETE ORES EATERS 
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eet 1 rere ! SOUL 


This is only 


‘Elastic Rotary’’ Blow Riveting 


York City, it is fitte: 


A Shuster Riveter 
Removing Dents 


one of the variety of opera 


TUNOEECAUUROEOOEOEAEOEIEME 


be periormed in our 


Machine 


of Cassidy & Son, New 


with a wooden ham 


| 

mer and removes the dents left in brass shells 
when they come from the sp‘nnin,y '*the 

It does this work just as fast as the opera- 
tor can pass the shells under the hammer : 

It’s the adjustable, elastic blow which fits 
the machine for work like this. Let us tell 
you more about it, or send Catalogue 41 


The F. B. Shuster Co. 


Haven, Conn. 
Former], John Adt & Son, Established 1866 


Also makers of Wire Straighteners and C utters, etc. 


TD 


isin 


“am 


TTL TOCUCELCELLULELLLLLL 
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One of the 
Steels of the Century 


(Centurion High-Speed 


Made from the BEST Materials 


Iron, Tungsten, Chrome, Vanadium 


Melted by the BEST Process 


The Crucible Furnace Method 


Handled by the BEST Workmen 


Melters, Forgemen, Annealers, Metallurgists 











Consequently 
Will do the BEST Work 








QUALITY DELIVERY SER VICE 








We have a catalog waiting for you. 


Write for it. 


The Century Steel Co. of America 


Manufacturers of High-Grade Crucible Steels 
General Office and Works: Sales Offices: 
POUGHKEEPSIE 120 BROADWAY 
N. Y. > Be 
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HIGHEST IN QUALITY NATIONALLY KNOWN 


Our Country requires the extreme limit of production 
from every lathe, planer, miller or other machine tool 


BE PATRIOTIC 





The Nationally Known First Quality 


HIGH SPEED STEEL 


Will enable you greatly to increase your output 
“IT'S THE BEST FOR ALL MACHINE WORK" 


-. VANADIUM-ALLOYS STEEL CO. 


9 PITTSBURGH, PA. Works at LATROBE, PA. 


CARRIED IN GTOCK AT THESE WAREHOUSES: 


&. 7. WA®O'S SONS GEO. wasH CO FiceLO @ CO. Inc. VANADIUM-ALLOVE STEEL CO. GEO. NASH Co. 


ee. 44 FARNSWORTH 5ST. 304 MUOSON BT. 721 ARCH ST. PITTSBURGH. PA... AND 646 WABHINGTON BLVD. 
= os? BOSTON. Mass. naw York wn. Y¥ PHILADELPHIA. PA LeTRoee, Fa. crHicago, he 
WTASy . . 
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utting Steel Plates with Oxy Acctvtens or 





This was one of the striking exhibit« at the recent American Foundrymen’s Convention in Boston 
No. 2 OX YGRAPH Cutting Plates } to 20 inches thick Speed, 4 to 15 inches per minute 

The Oxygraphs, Nos. | and 2, facility, at speeds varying from 4 
and the Radiagraph, are exclusive to |5-in. or more per minute ac- 
Davis - Bournonville developments cording to thickness. The No. 2 
for mechanically cutting steel plate Oxygraph is a heavy-duty machine, 
ingots, billets, and risers, with the and with two torches, duplicate cuts 
oxy-acetylene and oxy-hydrogen are made, as in the illustration 
flame. With the Oxygraph, steel showing side frame being cut out 
plate up to 20-in. thick is cut in any for journal boxes. Frame of the 
direction, tollowing pattern or trac- machine moves back to permit serv- 
ing, along straight or irregular lincs, ice by shop crane. 


curves or sharp angles, with equal 


Oxygraphs and Radiagraphs are extensively used by American Locomotive Co., Canadian Locomotive Co., Lima Locomotive 
Co.. J. G. Brill Co., Lukens Iron & Steel Co., Bethlehem Steel Co., Carnegie Steel Co., Crucible Steel Co., Youngstown Sheet & 
Tube Co., Camden Forge Co., E. W. Bliss Co., Marion Steam Shovel Co., American Brass Co., United Shoe Machinery Co.., 
General Electric Co., Westinghouse Electric & Mfg. Co., Canadian Westinghouse Co., New York Shipbuilding Corp., Newport 
News Shipbuilding & Dry Dock Co., Pennsylvania Shipbuilding Co., and in numerous other metal working plants, including 
United States Navy Yards at Boston, Brooklyn, Philadelphia, Norfolk, Charleston, Washington, San Francisco and Seattle. 

Broad basic patents Nos. |,059,329 and 1,118,183 cover cutting torches and mechanical means for supporting and propelling 
game at uniform and determined speed 

Manufactured and sold only by the Davis-Bournonville Company, which has developed the widest range of equipment made 
for utilizing the oxy-acetylene and oxy-hydrogen processes of welding and cutting, and ‘‘Davis Apparatus’’ Leads the World 
for Range, Efficiency and Number of Successful Users. 


DAVIS-BOURNONVILLE COMPANY 
NEW YORK CHICAGO 
General Offices and Factory at Jersey City, N. J. 


New York Pittsburgh Chicago Seattle 
Detroit Sar Francisco 


Bostor Cleveland 
St. Louis Toronto (Carter 


——— <incinnet A s , in ‘o.) 
BSPARATY ny. Welding Co. 
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Apostles of Safety 





The “Hallowell” 


Our best customers are machinery manu 
facturers who used to make their own collars. 


They now buy the ‘Hallowell’ because, 
though far superior in Quality, it costs less on 
account of our patented process. 


The ‘‘Hallowell”’ is so neat and highly pol- 
ished that it improves the looks of any piece of 
machinery. 

Fitted with the ‘‘Standco”’ if specified. 


The ‘‘Hallowell’’ is a safety because the Set 
Screw does not project. 


Sample on request. 


The “Standco” 


Combine Special Steel Bar Stock and up-to- 
date hardening with knowing how, and the 
product is 

The ‘‘Standco’’ Hollow Set Screw 

a Safety screw that can’t be beat for quality 
and price. 

Cut with either U. S. Standard \, or Whit- 
worth threads. 


All styles of point. Any diameter and 


length. 
The *‘Standco”’ is not made of pressed steel. 


Sample on Request 


Specify and insist upon ‘‘Hallowell’’ Safety Shaft Collar and the ‘‘Standco’”’ 


Safety Set Screw, and write for 


Standard Pressed Steel Company 


the ‘‘Transmission Data Book.’’ 


Philadelphia, U.S. A. 
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One of the Most Radical Develop- 
ments in Tool Steel Since 1861 is 


“Ketos” 


‘““Ketos,” the non-warping, non-shrinking, 
non-cracking tool steel, has ushered in a 
new epoch in tool steel metallurgy. Not 
since 1861, when air hardening steel was 
frst produced commercially, has there been 


a more original product than “‘Ketos.” 


Toughness, durability, cutting power, non- 


shrinking, and 


non-warping qualities all 
thoroughly blended have made ‘“Ketos” 
the ideal steel for precision tools, gauges and 
bushings, for forming, blanking and trim- 


ming, for dies, taps, reamers and broaches. 


High-paid workmen using “Ketos”’ are not 
required to re-fit or re-make warped or 
cracked tools. Instead, “‘Ketos’ reduces 


unit tool cost to minimum. 


Wherever safety in hardening and non- 
shrinking is the first consideration without 
sacrificing cutting power, “Ketos”’ tool 
steel is without an equal. 


Write today for the ‘“‘Ketos”’ Bulletin. 


Halcomb Steel Company 
Syracuse, New York 


Manufacturers of High-Grade Crucible and 
Electric Furnace Steels 
\NCHES 


Chicago ; Cleveland New York 


KETOS 











Resocukee 
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A stock of Blue Chip Bits in the Tool 
Room will put every Toolholder in 


the Shop on the most Efficient Basis. 


BLUE CHIP BITS 


have greater cutting capacity than any other Toolholdcer Steel, 







because they are made from Blue Chip Steel, and every bit is tem- 









pered. 






This means: Greater Output. 







BLUE CHIP BITS 


are cut at an angle to allow for Clearance, and thus save grinding. 











A stock of bits prevents the delays caused by waiting, by cutting bars, 


and by grinding rough ends to shape. 








This means: Hours of Time Saved. 







BLUE CHIP BITS are furnished in 5, 10, 20 and 100-pound lots. cut 


to standard lengths with angle ends, each piece carefully hardened, 







ready to be ground and put to work. 








GIVE THEM A TRIAL. 
BLUE CHIP BOOKLETS ON REQUEST. 


FIRTH-STERLING STEEL COMPANY 


HIGH-GRADE TOOL STEEL FOR EVERY PURPOSE. 
Works at McKEESPORT, PA. 


New York Boston Philadelphia Pittsburgh Cleveland Chicago 



















DOE Or 
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AND WAREHOUSE 


BOSTON, MASS. 


MILLS 
AND GENERAL OFFICES 
PITTSBURGH, PA. 





COLUMBIA STEEL & SHAFTING CO: 


EASTERN SALES DEPARTMENT 





Vol. 47, No. 





MANUFACTURERS OF 
DRAWN AND DIE ROLLED ROUNDS, HEXAGONS, SQUARES, 
SHAPES, SCREW STOCK, AXLE AND ALLOY STEELS 
“COLUMBIA” TURNED AND POLISHED STEEL SHAFTING 
LARGEST AND MOST COMPLETE 


MONTHLY STOCK LIST ISSUED. 


COLD 


THE 


FLATS, SPECIAL 


STOCK OF COLD FINISHED STEELS 








“COLUMBIA” TURNED AND POLISHED SHAFTING 


The superiority of turned shafting for certain purposes over the product of the cold 
drawing and cold rolling processes is well known to most users. For transmission pur- 
poses in particular it is most preferable, since by the turning process the structure of 
the steel is not changed and the shaft can be key-seated without the results produced 
by the same operation on a cold drawn or cold rolled product. In this class of work we 
use the best quality of machinery steel obtainable for the purpose; the bars finished by 
our method are highly polished, absolutely true to gauge and accurately straightened. 

All ““Columbia’’ Shafting in sizes 2 5/16 inches and larger is turned and polished 
(unless otherwise desired), and we are equipped to furnish smaller sizes so finished if 
ordered in sufficient quantities. 








_ 














CHICAGO CLEVELAND DETROIT 


SALES OFFICES: 





PHILADELPHIA 
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OF BEAVER FALLS, PENNSYLVANIA 


Makers of Bright Cold | 
Hexagons and Special Shapes; straight, 
Shaiting, 


A STUDY IN BRIGHT DRAWN STEEL SHAPES 4; +o 
UNION DRAWN STEEL CO. BEAVER FALLS PA. 

——— s | Se SS | 
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UNION DRAWN STEEL COMPANY 


‘inished Bessemer, Open Hearth and Crucible Steel, in Rounds, Flats, Squares, 

accurate to section, with polished superior wearing 

Duplicate Shafts for machine construction, piston and pump rods, keys, fe athers, slides and 
I 


surface; for 
guides 

Special sim- 
ple and alloy- 
ed steels, cold 
finished, for 
all special 
requirements, 
particularly 
adapted for 
rapid ma- 
chining in 
screw ma- 
chines, hand 
or automatic. 


Branch 
Offices and 
Warehouses 
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. Ss 
Erecting «2s oes 
Is Like Assembling a Piece of Machinery 


You simply put it together, and practically the only tool 


vou need is a hammer 

















Whatever your problems of expansion may be, Trusce 
Steel Buildings keep pace with the additions needed to 
your factory. 
Here is a type of construction which does away with tl 
heavy outlay formerly necessary in adding new buildings. 
Labor cost is almost neg 
ligible. Truscon Stee! 
Buildings are quickly and 
easily put up, and one 
erected are in place to sta‘ 
until you want to re 


move them, then they’r 







Concrete or brick buildings just as easy to take down 
are no more weathertight 
than Truscon Steel Build 


ings. 


and put up again as thi 


were to erect at first 


That’s because of their construc 
tion The walls are panels ol 
heavy gauge steel, almost welded 
together by the bolt and wi 
connection No chance of w 

or storm getting in. Roofing rut 
horizontally and roof plates int 
lock with an air tight connection—absolutely tight at ridge and eav« 
Truscon Steel Buildings can be erected at a cost far less than othet 
forms of fireproof construction. They are in every way substantial! 
ind durable. Write for bulletins and tell us the details of your 
requirements a 
gr 
BORE: 2, - 


Trussed Concrete Steel Co. 
Pressed Steel Department 


Youngstown, Ohio 


Representatives in Principal Cities 




















AMERICAN 








&% 


Pa, Py ° 
Se a fo 


Ri aoe 


~~ n 
ors 












Injector 
Type 
Blowpipes 





Operate’ efficiently 
on the Gases other 


types waste 


Dependable for the 
work of the day. 


Get your copy. 
Bulletin Series 400M. 


Oxweld Acetylene Co. 


Newark, N. J. Chicago Los Angeles 


World’s Largest Makers of Oxy-Acetylene 
Apparatus and Supplies 
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The steel of no mysterious break downs 


—Jessop’s Carbon Steel 


‘ 








In your shop it will operate 


C0 eee ti 


vith the greatest degree of 


economy) and efficiency— 


COCAAEAADADAbNEaSANaatE 


Jessop’s Carbon Steel gives 
no trouble and loses no 
time. 

For milling cutters, dies, 
and reamers it is unequaled. 
Its uniformity and __shigh- 
grade quality have kept it 


in a class by itself for years. 








WM. JESSOP & SONS, Inc. 


91 John St. New York 
163 High St., Boston, Mass. 


PUPLEDEDEL ERD ERAAREAEDOAAL AURA CDEREPREAELAAEODEAAEAEDG ELE OOR AED petetORE SOR NetenA Lead Lssceadienneaeteaticentans 
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BIN it 





There’s a million 
feet of 





| WARD'S 






7 oom 
awaiting your order 





, —————— = 

' Send for our monthly 
stock list which gives 
full details as to the 
stock range of our 1600 


sizes—today. 


Edgar T. Ward’s Sons 


44 to 54 Farnsworth St. - Boston, Mass. 
| 
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ave Your Costly H. S. Stee 







You can prevent the scrap pile from growing 
by using the right heat-treating process. 

Extreme temperatures for hardening high 
speed steel often results in distortion, pitting, 


a nd breakage. 
HEIZY 


HEAT 


is a scientifically compounded and thoroughly tested prepara- 
tion for the successful heat treating of high speed steels at a 
temperature of 1750 Fahr., insuring maximum hardness and 
toughness while eliminating all chance of costly failure. 


Can be used over and over again indefinitely 


You may prove it at our risk and expense, because we know 
what it will do. 


Put up in 100-pound containers only Send for one 
and try it for 30 days according to directions. If it 
doesn't do what we say, return what is left at our 
expense and you owe us nothing 


Send us a few high speed tools for hardening. We 


will return them promptly, without charge for treat 
ment. This will show HETZY results. 





‘ial ‘e e-—s 
This is too important to forget; write now. Anyway, send 4 fe TE|Z 3} 
for Bulletin \4 giving details. _—a — ~ 


P. O. DRAWER A. 


Bennett Metal Treating Co., Elmwood, Conn. Ms == 
, 


We also have a department for doing all kinds of Hardening, Tempering 
and Case-hardening of Steel 
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HIGH 


Avoid Waste Of Your 
High Speed Steel 


TL 


The Steel 
that gives the cut 


Unsurpassed for special en- 
ie sigh A durance, great strength 
os Pee! und toughness. For turn 

ng, planing and slotting 

hard materials; for ex 
Sef pensive Cutters, Drills, 
Forming Tools, Taps, 
Reamers, Punches, 
Dies, etc 


“Hawk Special”; 
Tool Steel : 


is particularly suited 


SPEED 
















TRADE MARK 


CORCPEDEPROUEORRDRDTDOREELEUELEEEEEEECLEEETCEOEEEEOUUEEEE OEE EEE EE TEEPE EEE Reet 


excessive “Hawk = 


wecial wi take = 
Instead of selling your high speed 2 _ os -— = 
- Sryeny Stee to 
scrap for a few cents per pound, a | nie = 
send :t to us and let us convert it into = 
Wee " z We in supply 
oars or tool bits which will be just as teel of alr : 
good as they were originally. 40°; any size and = 
of the steel you buy is thrown away as hape, and f : 
sen : any pury 
scrap—let us reclaim it. Write today 
r our latest = 
stock list 
You will prob 


ably find in it 
just the steel 
vou need 


UUEUEUTUEUOCEDEOOEEROPTET EOI TODEEDEEDEOODEDRGEDEDEDEDEDEDEDEDODEEOEOTEO TRADER TED PEDEDED OR DEDE DE REREOEREDDORO REDO DEDETENOREREDEOEA DEDEDE ER DASEDAAOCEUUEDEAEARADADEEAOEAAUEDEUEODADEORUDUDEOADEOERRODEOEDEEOEEEECEOUOEO RODEN EE EER 
TL 


SUT LES CO OUEERAATOEREEETODEDOUTATTEEEEEEETTAATENATERTTDEEPEO TU ERSOOO ODOT TI EDTTOEDPEEEOTOOTDEDOOU DERN TORECETUOOLOROOUNEEEEROOOOOOEEOEOUOOOOOROOOOUNEOEOUUEEERECUUODEDORUOOUNEEOOUOEOEREEOOGORODENOEEDEOROUEDEDEOOUOONEONSHNUAOENONNE 


Unonvaca Stee Company ek | 
- INCORPORATED — . ee 
SYRACUSE, NEW YORK Hawkridége Bros. Co. 
303 Congress Street Boston, Mass. = 


CHOCEREDADEUEOUEDENEEEUEUEEOTOOEOEDEEDOEUTEREOUUOUEDSEOROTECUGUEDEDUEONETERENONEOEOCEOECTODNOUEDE RON DORDEROSOCROEROESEREEOTOOERTEDOTOROEDORL ODOC OE OE NCO ONEEEEE ODES 
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PU Tat 








tenn UU 


AMERICAN Cold Drawn Steel 
That Gives Better Service 


Carbonizing Compound 





i 

















High ir on-—yields up the gas as 
rapidly t steel can absorb it— 
: free fr poison, clean and odorless, 
= solut f to andl d il “ . 
ee PS a a = The kind that proves how really valuable 
“Universal” Sprinkling Hardening = good cold drawn steel can be. 
Powder renders the surface of the steel = = 
; : In Rounds, Flat,@Square, Hexagon and =: 
: American = = Special Shapes in Finished Steel Bars. : 
: Compound = = ' ae -e Me : 
: Company [ieeres : E _ Also _finishe d ma hine keys, machine rack, : 
: 469 Atlantic Ave. as = finished crankshaits, complete connecting = 
Boston, Mass. = = 
i \ > = rods. : 
ow eOu-lHord > a : : 
shrink ene = - STAND ARD GAUGE STEEL CO. : 
ts = = 
= 2 3 BEAVER FALLS, PA. : 
AEE LEU LUG m seenereenenens ssesonnenevesneccsneseneennnnnnnmnnsssnssssscnecnnsnnannennneenneennedll Saseneens toe serene Cereeneeeneanonegsnen OOCOODUREAAODEDODGGEEEPCGDGGOUEA EER GGROoOaaEEceconaotNl = 
SU SU VOC PU POOEDOREAERAROE EAE DONEE: 


Castings for all purposes 


Rough cast BUSHINGS in stock 


TT 


Titanium Aluminum Bronze 


**The Bronze for Gears’’ 


i 


CONUULEAUUOEOOEOEOOED OO NOH bOED 


I 





IHE PHOSPHOR BRONZE SMELTING vin: | 


ELEPHANT BRAND 2: WASHINGTON A\ 


VY) ELEPHANT BRAND .uAA 
f ‘ /) icles se ASTINGS, RODS 
. Se WIRE ETC ETC 


TULObEORDObOEE LENNY 


Service tests on both worm and spur gears 


wil 


show that this bronze outwears the best 


phosphor bronze 2} to 1 


TITTLE 


— DELTA METAL — 


In Bars FOR FORGING ANO FINISHEC 





The Titanium Alloy Mfg. Co. 
Works: Niagara Falls, N. Y. 


Bronze Sales Department 


504 Marine Bank Blde., Buffalo, N. Y. 


ELTA 


TOPCERERODEEDEEEAEEDEEET EET ERE 
' 


LE MAKERS IN THE UNITED STATES 


Piniahed drawn TUBING for BEARINGS 


TUUUUEEPOEDAUTDEEEEADERAUTOEEEUOEERROUDOEEODODEOOEUDDOOEAOGGDOUODONTDOREOOTEOUATODOEDDODOUNOODEOOOOOEENOUODEGE in PUGdOU ADE eEDEnaL 





tn 


SU 





STULL DEDUROTEREGOREA EOE OOEOOOROOOReEEReteEEE 


Sin 


PU POOUTDDCEEODOOEOOOEDEEOODOREOOTOOREOUOEROOOTEOUOUODSDUOOLOUOUOOEERDOOOEEOEDEOOUUDDEUUUT ERNE CoTHONG ( 0. 0 heO RRO 





COUUVUOUDELEADOAE DED EAADDDEDDADEUDADDELAAAOOEUODDDOREA SAD ECU EUUE DOR EEUEDODEDE COED TEE PTL GL uae ! TTC eC DULG 


B-« B-s B-4 Dependable ‘Always 
HIGH SPEED STEEL HIGH-SPEED 


Manufacturers of Crucible Steel only } = xX xX 


TOOL AND CRUCIBLE 
ALLOY STEELS STEEL 
Increases Output 


CYCLOPS STEEL CO. 
ATLAS CRUCIBLE STEEL CO, 


120 BROADWAY, NEW YORK. 
DUNKIRK, N. Y. 


Works, TITUSVILLE, PA. 
SHAVTAN AAA EAA AEE TAEEEEUSEERER TENET EE EE EE EE AEE ETRE ETED OEE ERENT TEETER AERA TEN REE EET ERU ENTER TEU CEP OORED DEA ASETEUOTEEOEREODED STDP GenEnT mini 





TULLE} 


Ha 





TUT 


OPPOOOODOUDENONDOSEDESEDUEODORDEROAOEEONONOOODERONO ERE DOOOEOROnORDT 


HD 


CHICAGO, ILL., Cunard Bldg., CLEVELAND, O., Rockefeller Bldg. 


COUPEE 


SUAPLARDUAOAAEAEONEOECAADEDON EON bOROOREO REO OOLONT 


Aitiiauill 





Ssegvennenanacervecevvnensneersvecsvensnaveneaiccesscenseecsanennaneponeeegessosvensiececnveniie wn 





PU 


: * 

=< | Ask For This 
} saes| | Book F 
. ase - a 

Color and y oO ree 
Anneal with * 
STEEL TUBING —__ | | [ateamimaat] J ets atv mane toon, om 

se har g, tong nd = 
(ACETYLENE WELDED AND SEAMLESS) i ees = case hard it img, anne - tie color 


SEAMLESS BRASS—COPPER--BRONZE—NICKLE TUBES 
SCREW STEEL AND SHAFTING--IRON AND STEEL E 
BARS SHEETS-~ HOOPS WIRE— PLATES, ETC. s 3 


ATSHAW OMPANY “ “ 
HL aeeceoorr “See | | The Rogers & Hubbard | 


Roates @ Mubbar Company 














COOPEEDUEDEDECUEECGUOEEONOOO ETNIES 


SUUUEALEU EE 








tereereetanoeny 





CUUEEEOOOOEGEDEOEONOEREEOHOEOEOEDEDSOONORDORONOEE 





GENERAL OFFICES 





WAREHOUSES 






































Bush Terminal Section 220 Broadway = Padietown Comnrctent 
BROOKLYN NEW YORK : Bg omen Conn. 
N. Y. U.S.A. = See. A rmar Jr., Frank- 
= f ‘ i = 
Toovevnvnvevereecovevaeeveeevevevevevseceevoveveengegegngrs ’ THT sreeeneneenene | Sree iv eveeUeyenneneereeeveeverevreeeeeereqeneventeneneenrey eoceneeeveerentercavevenceveneveneeneeravenscersveventenvecccceveenennenencavencevenecnsusueg 
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S000 EEE Eee eee eee eee Ce 


TT 


Prompt Mill Shipments 
Immediate Stock Shipments 


meumic ss oteci AMOS 





( R. Strip Stes 


Ana 


and 





r a) Pict it ‘ 
Bra Tool and Alloy St 


JULIUS BLUM & COMPANY 


KEYSTONE STEEL & TUBE CO., Inc 
510-512 West 24th St., New York 


TUUTLEUOTETEATEUOTORER ASTRA AS EEN CoAT EEOEEA ERAT EEA SNA DEL OA EOC GRU EEOEEOEEOUENOREOEHDELGENE 





Branches "Het, atten tinal 
_ Special Non-Shrinkable 
_ Oil Hardening Tool Steel — 
Help Your Steel ; 
Treating Process : 
Write for Circular 
: Eclipse Fuel Engineering Co. 
= Rockford, III. 


Prompt Deliveries from New York Stock. 


WRITE FOR DESCRIPTIVE 
PAMPHLET 


Lindenberg Steel Company 
90 West Street, New York City 





APEX SUPERIOR 


HIGH SPEED STEEL “ 


sizes in 


; 3 . stock for 
[ts use will demonstrate its superior prompt delivery. 
y strength and endurance _ APEX STEEL CORP. 


50 Church St., New York City 
Cleveland Office, 5651 Broadway 
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CUCL 





“THE TOOL STEEL MILL" 


- saaaanaeeeeadaeasasasnaaamaaemmaammmmamemeet 


TUOUEDEOEOEOEOREGHDODEREDODEOHOOOROEDEOEDAOGOEOEOROEOROROOEOTEOEORODE PUPUEUDOU OOH DOO ROOEEOREDODEE ED 


PUOOEUEO DOPE PEDEOEOEOOOEOREROEOEO OU OODODEREOEOHOHOELE 


CUUOCERCUEEUOEAOUERTOE DOO ODOT NOONE 


SMOOTH- ON 


TRADE MARY PEG US Pal OFF 


COUUULEREL OPE GRUECUTEEDDEROOER ETE EOTEE TTT 


IRON CEMENTS 
Ston st water, ir 
Write for free ame tion Book. 
Smooth-On Mf¢. Co., Jersey City, N.J.,U.S.A. 


TUM 


SRALEDA ECOL CEACREDOLUOEEOEEOLERERONODEEOME nuns 





STULL VOOVORUOEOODEEUODNODORCIONOOED TOOL 


LLL LECUOECEOUUDOOUERDORIEOREEUEUEOEUEAOAOEEIEOEIEEIG, 


iti reeneee niin 


Miami Brass Foundry Co. 


Aluminum Castings. 


win 


Manufacturers of Brass, Bronze and 


and Bearings of Superior Quality 


Dayton, Ohio 


Bushing 


A 
Saasnensyits 


MUTTNANAAAUOOETEVAANDORNUA ODEON OOO EOOETOOREOUEODOOGTOEODONOENONOOUEEEEDOOEE CUUEUUR EEA DOCEEDEODEO DED PODET DED EOPRODED OE CDEDOOEEDEUOETDETEO DOOR EEE 


CUCL LLL 


CODULEDOEERUEETOUEE DOE ETTERGOEEEOEREOE DOOR EOE REEE DORE TERETE TEE Hinereeee ' tie SETTLE 


Swedish Iron & Steel Corporation 
Thomas Towne, Director &Gen'l. Mér. 
General Offices & Warehouse = 
13 Platt St. New York City = 
we = 

TOOL STEEL : 


CO 





CUUPOEEUOUEDEREDEDDORDDORTEDREDDACCU EU EE TEE eee 


SSUUUULPANEUADEREAAMSUONUUOSEAOUOOOEENOOUORENNATOEONU MERON OO EEERC DOEDNANOoEERON COUECEEDEREEOEEDOGEEDEGUOOOGEOEROEDEDUETEETORUERLERERRDOOGUEELOOEED EET ET ne 





Heavy Hammer Stamp> : 
F > t » io vittet us = I ~ : 
= r + 4 — — on : 
ih THE SCHWERDTLE STAMP CO., 39-40 Cannon St., wena Conn. Z 


Ue 


SCC 


Send for the No. 20 Sample Book 
showing actual samples of the well known 
‘*Adamite,”’ ‘‘Amalgite’’ and ‘‘Net-bac”’ 
abrasives. Unexcelled for disc grinding. 


Gardner Machine Company, Beloit, Wisconsin, U.S. A. 


UU 
UT | 


UU at 


Sete DOO UUULLLLLLL LLLLLLLLLLLLLLLLL FOCUEUOUOEDOEROVERDOTOGTENGEUORTONER Md 


Coaoeeetooenaatt PUUEUEREEEEDAECEDOECUEOEEER OLED 


B. K. MORTON & CO. 


SHEFFIELD, ENGLAND 


TOLL LL 





“Ravo Extra.”’ “Rayo Special ind “‘“Rayo High Speed = 
Steel Rayo” High Speed Fik Crucible and Alloy Steels = 
for all purposes. Non-Tempering Steels, etc., et = 
BRANCHES:—Nielbourne, Sydney, Montreal, Toronto, Shanghai. 

5 


SU 


penenennet TO punenuenanseens mW seneeenenennenes POUL LE LLL 


ue, 


for grinder, lathe and other machine 





> 


SU THCDOORROREEEAONOEOOET 


TUCCULELLELLLLLLLLLLLL GL LLL 





BRAEBURN STEEL 


BRAEBUNN areas CO., Braeburn, Punnainins 


CUOOREDCOERUTOAUUAROOEDECEEDUE EEG ECEE DEORE ROO O TREE EEE 













-No. 


, BRONZE 


tool bearings. 


LUMEN BEARING COMPANY, 


TOLL LL LL 


ATT ELE LLU CC 


HIGH SPEED SPECIAL 
CARBON TOOL 
ELECTRIC FURNACE 
NON-SHRINKING DIE 


Pittsburgh New York Boston Philadelphia 
Rochester Chicago Cleveland Detroit 


PUCLVEOADE EOOEUDACEDECETEETEOEUREGECEOEE DE retinitis 


VOUUEEROCERGCUEUATEOCEAOUER DOOR EOOEEDOOOOTE ROO EO TOR OOENE CLCCUROURTAOUACOECROODOOECOREE EE ROEORREEDERTESEEEEEEEEED 


Hane seeeneeeanecannen POCEUTGEEORDOCUGOREOESOOEOEOEEOENIOD UU te 


Immediate Delivery 


Face Plate Jaws 
Steel Bases 
Bullard Universal Type 


The Bullard Machine 
Tool Co. 


Bridgeport 


LLL 


TULL LLL 


Conn. 


TULLE LLL 


2 


TUPEOEUEEDEDULEOEOR DOE DEOOODOOEOERSEOTEROODE PLAT TORE LEO! HE 


TLL mu TELL DEDDEREDOEODUEEEDEN OT SANOONETE 
POUeenc nuns cegennnneneananacons LOUAUODEEAALEDOUDASOCGNEDASNSD OT DP RAD OBA SETHI ETE “4 
Here $a 2 Machinists Swivel Vise = 
ha uljustine aw that is as st = 


snd durable AS ar y solid aw, and a Swi vel 
ttom t tives ar sired adjustmen 
nd is x id and firn 





UU 





make all sorts of good vi 


y years. Catalog and price 


Prentiss A Ba 


for Great Britain, Chas. Neat & 
en Victoria St., London, k¢ 


renanenennt 





Co. i 2 Que 


wi 


LUOTUDECEEOEUEODIEOEUOCEOROOCUEDSEOOTEDEOOOETOSOLODEODOAO TIED E TTT OMe 


UL CUCOUUOCEOEERGDDDCUOUREREDOROOOOAENNET 


Vee eee eee 


= 
= 
a 
= 
: 
~~ 
TL 
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PU od 


A new mixin prin iple a re rula tor that accurately control 

guses,t reate ever cove ibv ONI r 

—are ©) lusive IMPERIAL feat ures W rite for cata! 

Imperial Brass Vif¢. Co.. 1214 W. Harrison St.,Chicago = 
nt UTUTONEEEDEENERDYEOONNECTOOOUEREUEONGNRY CVOENNRORODONNONEDOONONECEDUOVONEDESOOUUEROOEOOREOREOOEECOOEOTOOREDEONOCECEOROOERNODODNONEREDE NON EEE Eee re 
TL TT " 





TTT 






nerpaeeprer’ SPELL TT Ire 


Flexible Steel Tubing 


“Wheelock” tubing i fle 
iton your 












ibriecant 
rry 





Send Ser samples. 


Wheelock, Vt. 






DU 


LEVNOERELEUUOSODEUOERENOOONONOOEEREOOOENDODDEODECOOEOUOONOUUOOERNNOUEEOONOODEOOUOEEN NI RRS 


TUOUEVEDEOEOROROSEDUEOOOOONUOUEOEC HONCHO NOOO OOOD 


VTPUUUOOUEEOOOUREANAGOERDEDEROAACAEEROUDEREOATUEDEOEDOSEAULOE TO 
Special Heat Enduring Boxes 


ANNEALING 
CARBONIZING 


Use These and Save 
Expense = 


Garwood Bronze & Iron = 
Works 
Garwood - New Jersey 


HUCOOOOOUUEOUEGRGEOGCUEOUEEREGGDOOUEL ERE ROCbOOt OOO 


Heittinn 





a! UUUNOUeNANNHNNANenuennueeneonacneonenecoeOreCnnnitg. 
SULLA 


7 


serenenentnennl 


Sum SOCTEOEEEOOOGEDDCEEEEEALOGOTCEEEREE ODODEDERDTOTE OTTER EERE Gteeacetione Cereaeeneneianty 


DUOUEUOREAOEODDOOEDDUAECELONEOAOEEDEO ENO NOON OnOENY TUL n= 2 


10— 


Booklet on request. 


Buffalo, N. Y. 


COUPOREOUREEDUGOEDEETOCT EOE ROEDEROT ELE OTENEROOEE 


TOCUOEODEREDEE OCHRE ETP eeE 


= 
TUURUEREROEOOEDEECERCEOOEOEEOECULOEEDEREDEDOERORECEDODOETTEDEDEOS 












a PUPEPUEDEDEDEGEOEDEREREDEOEDEODORGEO EOE EDEOAU RE EOR SO UEOROETEEDED 


ood one f yur driller, miller, shaper List Price 
he attachme n that you can do DRI V No Juws 6 | ne, wit! ti nents, $22.00, without $20.00 
thout the cost of No. 4, Jaws % in. long, with attachments, $27.50, without $25.00 
INGLE BUSHING . ) wit tachments, $40.00 36.00 
nst ' t HINGS be Se ’ ) One 


VUPUELARAREEE EEE TUTTLE LEE 


CUPUEEPRADEDDLADEUDEET EEE 


TOUTED 


a 
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Any vise will p Mor 
in catching work than dr 


PUOEEOEUEEDADODEDUEELEDEDAUEGECROESOOREEDEROOETEEEOAE EEE DUDERE EE EE EEDA EET REEECTPELEDEDEOEDEOEEETECEOREEEEEDEOE OECD DEDEDE DEPT OE CED EOE OOEEEOETEOEE TTL ELL TELL LLL 


h duplicate drilling wi 


MOV. PLATE FOR . 0 Jaws 12 in. lor 
. V-Jaws extra. Ne 
MAKE ate 


t ti it Ss 
illing it 








fo © 
a |° : Y 
ee LA 
WL 


WHEN oo 
Fig. 1 With Jig Attachments 


DRILL SPEEDER KNURL HOLDER 


For High-Speed Drilling Attachments For Turret Machines 





Fig. 3 V-Jaw for Round Work 


fade in three sizes and tt styles : ate \diustable to any size within their capacities 
traight and taper shank drills from 0 to met | ets H-i 
1. Increases the speed three times els at Fy 
2 For ust 1 drillers 0 ) l meacome 1 ‘ j 
3. Shanks are made 3 " ) nu » 2\-in. d ‘ i li 
har d $15.00 

. it 
4 i. 8 
5 


All Patented. Send for Circulars. 


The Graham Mfg. Co., Providence, R.I. 


wreat Britair 3 ) France Italy Switzerland. Spain and 


Holland: | \ Freres & ¢ 





VODORELEELEVUOPER TERED OROCE TEL POUED TATOO TE TAUTDE DAC EEUE UA EOU EU en i ! ! " Coeeeeeeneeea Ww Heeeeeeeeeiiiin 














For the Heavy Demands of Railroad Shop Service 


REED VISES 


are the choice of men who 

L' judi iousl|) P \ Reed 
is strong enough for any 
work for it is unequalled 
for high quality, strength 
and durability Reed 
Vises are made in. all 
stvles and sizes up to 9 in, 
face and to 324 lb. \nd 
the weight is just where 
it belongs for the vise was 
designed and developed 
through our break-test 


proceaur®re. 


Our catalog is a reference book on good vises. Shall we send it? 


Reed Manufacturing Company, Erie, Pa., U.S.A. 
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HIGH SPEED SPECIAL 
CARBON TOOL 
ELECTRIC FURNACE 
NON-SHRINKING DIE 


POAT TT 


-BRAEBURN. STEEL 


“THE TOOL STEEL MILL" 


SRAESURN ete CO.; waite inennnschinaanti 


PUCEGEDEDUPONUUEDERDEOUEOUEDODOEDORDERUREOOTEROORO TERED OTTOET IDOE TORO Ota 





Hin 


Pittsburgh New York Boston Philadelphia 
Rochester Chicago Cleveland Detroit 


LEUNCOOEORGDOCUEOEDEDEODODEO EU EOE EGRGEDEDEDEOEOETETE ENE 


ML 


SUUULUAAAAUUUAAA SRSA AEAT EOE 


UOTUTEEDTERDOUDOLEEOEEEOOEEOOEGOOOROEEEOOER OER EDO ER OEROOR COO EREO Teo POCEEOOEDOODEOAEEDOGOREEROEENET SOPECRECEUOEUEOCE ERECTED TERETE EERE 


Hi THLE 


Immediate Delivery 


Face Plate Jaws 
Steel Bases 


POPUROOUOORA EEDA EDEOEDOUUEEREDO REDE DODUGEDEEDOEDEDADEDODEODORORCOOEOOO RE CEOtoOnOOat ioe 


UU UCC 


‘SMOOTH-ON 


TRASE MARK PEG US Pal OFF 


ULL ied 


IRON CEMENTS 
Stop t fir r 
Write ag’ free Instruction Book. 
Smooth-On Mfg. , Jersey City, N.J.,U.S.A. 


THU a 


ereneeene 


COCDEDEECULEOE COL UEODOROOEEDUA Oh tet bonne 





TELLER 


een " veveneneveaeueneany TOC EC Bu llard Universal Type 


veeeetenne 


Miami Brass Foundry Co. 


Brass, Bronze and Aluminum Castings. ~The Bu llard Machine 


= Manufacturers o! 


nie 


Bushings 


and Bearings of Superior Quality 


Dayton, Ohio 


Too 


Bridgeport 


1 Co. 


Conn. 


TLL 





TOE LL 





A 
ST 





AUT IVENAEATUDEUEV AEA TEEEU EN EEDOREUDETOAOEEDEETEG LETRA ORO ECOEOONODEODEDORDEOEEDEDEAUELORCOECDECEOGEUEEOUEOEUGEOONOEATEAOOTEDTRORUROODDESOERT ED IOTORONC ROTEL NALE TT me PTT Thy sosseanensnsees sesenenanenanenenensasnensnesntees Se 
TUVELODDREEEEETOOOTORERREEEOGOOROOORLEDEETNORRORT EERE Reet oooeereiet CUOPDEEDDOREDERUEUEEOEOCE DEED PTE DE ED EPEEE will TIT Tht) pennant men svnevecevenuenenpagananesscuavenetesanesasnsninnet ts 
Swedish Iron & Steel Corporation = Here's $a Machinists “Swine Vise z 

= _p ,w . . e = with a self-adjusting jaw tl iS as strong = 
: Thomas Towne, Director &Gen'l. Mer. ble as any solid jaw, and a Swivel : 
= hat gives any desires ud justi = 
= 7 Teac > ? , am id ss ia lat any = 
: General Offices & Warehouse bpp pnp phe pt. : 





SVUGCATONUATEAUAREEUEUACEOEGHU SOON AO eG ROEOEONO iS 


= . " . = been at it twenty years. Catalog and price 
= 13 Platt St. New York City = list is fre 
z 06 Lafayette St., 
: TOO! STEEI = Prentiss | A eB 
= = sole Agents for Great Britain, Chas. Neat & 
= = Co., 112 Queen Victoria St London, b. 
2 VS eee He UL Davee CONTHRECEORTECEUDOEOUOEUDOOUEOGERUDAEUEUEEREPEEEDUAIEULTEOOTED ENTE DE REETECROGOPEOUEOEURTDEEEROETEOODUCROEOLEODEOS UATE EDT CORI It 


SUT eee eee 




























fgrovsocseusinnessessnnsesssensnscssscnnesssnnensecssensezzeseaet TU c 4 

z : 3 D : 
: Heavy Hammer Stamp: 2 3 VELA t y : 
= H Steel Stamping an = = = 
2 Sta If you'll let us Hil your = 3 = 
= der, we have no doub ‘at u = = - : ~1-2° ; = 
3 r iv , an encore Oo ; = = Aus 

| fi f nal = 3 = 
= / i \ » & @ = 
= * i = 3 A new mixing brine! ple , a regulate or tha t accurately control = 
= = 4 gases, t ing range ever covered b ON} rel = 
= THE SCHWERDTLE STAMP CO., 39-40 Cannon St., Bridgeport, Conn, = = are exclusive IMPEACLAL features. Write for catalog. = 
a geport, - 8 Im peri al ~ ah Mia. Co., 1214W. Harrison St., Chicago = 
= ; , oncscecneneneene aveneuaneeneane secnneueonoansensvosonenennnnens : = 
SPAN AU UE EEODEDATEEOEDAETA TORRE DONTE ! st ' 1 OGUOUEDOEO ORE ROEEEND it SRAVUATHAENRCEOTODEDENELEDEDTETERTUEVEDERTEDOROULOTOCERT CPU TTNOTERODOUEDURROREETUTTE TOR SEEOLSTATUETEDOTOOOOORTERONTCEDESTORUEOUIOORTERORTEORTOTORUOOONN CONTI roitiiers 


SUT en MITT innit 


Send for the No. 20 Sample Book 


VU VUAEUUUEODUNODU NOE SUTTER REDO DEL OTRO EER DEDDEOCEREEOEOL EEE EEE CEA CE OEEOER TEER EEE 








ree 66Ps eerwees 





oe ee then ge tas FOF wee OeeE ne Fhe) 









Flexible § Steel —— 


UU 


showing actual samples of the well known < 

P 9 — 66n7 99 for ing llubricant. ‘*Wheelock” tul i flexible, 
‘‘Adamite,”’ ‘‘Amalgite”’ and ‘‘Net-bac | tight, durable. Try iton your 1 au ve : 
zt Send or samples. } 


Unexcelled for dise grinding. 


Beloit, Wisconsin, U.S. A. 


abrasives. 
Gardner Machine Company, 


Wheelock, Vt. 






POOAAAMAUULEEUET EAE 


Seni COPOSUEUEOEDEOEDECEENONNE ernie " MUU 


Special Heat Enduring Boxes : 
ANNEALING 
CARBONIZING 





Ce 


& CO. 


ENGLAND 


SELL Hee 


B. K. MORTON 


SHEFFIELD, 


TU 








“Rayo Extra,”’ “Rayo Special,” and “Rayo” High Speed Use These and Save 
Steel Rayo” High Speed Files. Crucible and Alloy Steels Expense $3 
( MIT DO on-Temperitt steels . : 
for all pury Non Tempering steels, etc etc Garwood Bronze & tron = 
BRANCHES:—)ielbourne, Sydney, Montreal, Toronto, Shangh Works = 
= NCH tbe a lontres — angnas = = Garwood - New Jersey = 
STITT ne seeeeroe’t me we ! tne TILL ad ST SULEAUODOLERELERCOOEE EUEDEDODRTOOTEAEAREECOGGERE REED OGUDEEEREREEOUOOGEE ERS Gente MTT ee 
wnt HOOUNEUDEEODECODEOOO SEARO OOONoORAUOEOOEEEONOOONED TT VOVATEREEOOEODEHOUOOREDTDONEEEOOERROODOLENUUOURROOTORFOAOOEOAUOOUEEOOEOOEOREOOREREEDEOESUSOOEREOUOCDEAOGORDOODOOUELEOEEOOOOECOUEOEORDOODOOEO OOO EONEY Ue 
2 -No. 10— 
: for grinder, lathe and other machine tool bearings. Booklet on request. : 
= T "aT “ a ae) ‘ , r a r = 
: LUMEN BEARING COMPANY, Buffalo, N. Y. 
| DOLOUEDOCDORTEEODLOLEREREEECUEEEREOTEOOEDOOORODOEEEEERERCLEEUDNEECOEEOCRERROROiOOtioEE COCOEUREEEOOUTOGOCEREEE AON OROOREROREENE TOCEELEEEDEOOOERCERECLECECOGEEEREREREEEEEEETERREEEOO*COREEREEREODEDOUDEOTREEEEAEEEETEREEREEETTOTEOREEEEEADODODOREEEEELOGDOREEREEECEOOGREREEREERECSOCECEEEREEETEDEREORS 
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Ne ction 


A good one for your driller, miller, shaper 

planer 
The attachmen.s mean that you can do No laws 6 i ng. ¥ aa 
much duplicate drilling without the cost of No. 4, Jaws vil | ‘ ( $2 § it $2 
a US MOV. PLATE FOR SINGLE BUSHING NO. 0 Jaws 12 in. low t 34 it $3 
Any vise will pay. Mi sumed make ATE F é HINGS ; " : Vo. 3,8 1.8 " 


in catching work than drilling it 


VOVEUUR DAE UA DRUEREA DADE bda toe 


CUTPUDODAEALEECUECEE EDGER 


Fig. 2 Without Jig Attacements 








Fig. 1 With Jig Attachments 


SUE Ce 


For High-Speed Drilling Attachments 


Made in thre sizes d three styles 

straight and taper shank drills from 0 to \diustable 
1 Increases the speed three times 

2 For use it | drillers “) 

5 ks ; 7 

ry Direct . 8 

5g 


All Patented. Send for Circulars. 


The Graham Mfg. iia Providenc 


JEEP 


= wreat Britain 1s France, Italy Switzerland, Spain and 
= Holland 4 I res & ¢ 
A ULL Mn mT MITT TTT 





Fig. 3 V-Jaw for Round Work 


For Turret Machines 
to any size within their capacities 
meter } t ‘ 


$14.00, 


| 


S, Rud. 


DRILL SPEEDER KNURL HOLDER 














Our catalog is a reference book on good vises. 





For the Heavy Demands of Railroad Shop Service 


REED VISES 


, es : , 
are the choice of men who 


bu judiciouslh \ Reed 
is strong enough for an 
work for it is unequalled 
for high quality, strength 
and durability. Reed 
Vises are made in al 
stvles and sizes up to 9 in, 
tace and to 324 lb. And 
the weight is just where 
it belongs for the vise was 
designed and developed 
through our’ break-test 


procedure. 


Shall we send it? 


Reed Manufacturing Company, Erie, Pa., U.S.A. 
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You can use these Taper Attachments 
on your vises 


We can furnish single or double adjustable Taper Attachments for any vise up to 4 in. width 
of jaws that will hold all taper work in either a vertical or horizontal position and will hold short 
taper pi that even a swivel jaw vise cannot grip 

Don't fool with taper work any more, but order Taper Attachments for your vis« 


Our new Vise and Machinery Catalog No. 32 describes them fully, as well as the 


STARE se — a VISE 


with the clutch sitive lock, swivel base, and the swivel jaw of newest construction 


ATHOL MACHINE CO., Athol, Mass. 





/ sTARRE?T 
IMPROVED 


VISE 













STARRETT 
No. 710 with 
No. 193 Taper 
Attachment 






TULLE LLL Le sittin “ SPCC Lo TOLLE CULEODDUAEA EGA UOEOAERATEOURTLOOPEDODEREROEDOETVOLADONGE 


~NEW AIR-TIGHT BLAST GATE | 
FOR LOW AND MODERATE PRESSURE AIR 


BULLE LLL LLL Lo 


CUCODOUORRDOOTEREODODOROUORONNOEE 
sonsneneseegoannl 


Sd 


(Patented) 


leaky blast gates Our NEW 


Save that air (money) you are now losing thru le 
AIR TIGHT BLAST GATE stops this loss. © Circular |23-G explains its 





TUL 





rene 














COMPANY 
40 West 13th Street 
NEW YORK CITY 


NEW JERSEY MACHINERY EXCHANGE 


21-23 MECHANIC STREET NEWARK, N. J. 


HOLUEEROCEEOUERETEERUCTOTOOEDOREDEUETOLOOGEGOEEROUEEOTERDDAETOCEROT OOOO OOOO NOT UUUULCULECLULLLULLCLULLLLLLLLLLELLLULLL GLEE LLL LL 





5 iv other advantage tlining clearly its all-around superiority over the = 

= : dit narv licht. flimsy ae ap. leak und unreliable viast gates, and the = 

3 ° = heavy. cumbersome. expensive and slow-acting gate valves and stop cocks = 

2? No Tools touse — No Time to lose = = Xk for Circclar and list of user : 

Adjust with your fingers and Ww. S. ROCKWELL COMPANY | 

2 tighten with the cam. Write us. Furnac n s and Contractors : 

2 F.C. SANFORD MFG. CO., 2060 Fairfield Ave.. Bridgeport, Conn. - : 30 CHURCH STREET an YORK : 

PeeeOOOUNNNRAEOUEOENE i son COCUUEOEEOEODEO COP CCC CCC PATA 

NEY TOR Immediate Ro | mo eat | 

JILSS = = i 

VISE Delivery ~~ 

'y for your order--euick action jaw-- — _ SWIVEL MILLING VISE (GRADUATED) 

extraordinary gripping range—drill holes at iat angle : : Width of Jaw 5 in. 3 

with en : = Depth of Jaw 1} in. = 

work = = : Vise Opens 3 in. E 
cock = 2 Weight 45 Ibs. 

Writ ill E 3 

S1Z¢ il TIC : 5 oo 
NESTOR MFG. E $ 2 2 a. 


STEELE 
ATTULLEE 


SMU 


OUOVUNDEDOVA TEN ONOAUDEOeROEOOOOOROONDORO FOO DOO RONOES TUOEEEDOLTUDERUEROTOTDOOEDTROROTE nANDEOTDONOCRCHORNOOHODONOOENO DONO OROO DES DGRAGOEOOHAOOONO OOOO ONO ORDOORNNES 
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Put Your Own Value on These 
Four Advantages of the New 


QUINTESSENCE OF PURITY 


GENERATOR 


First:—-You'll get more gas per 
unit of floor space than was ever 





before possil le hecause— the 
1.0.C. Type 4-1000 Unit 
Generator needs only 33 feet by 
345 inches of floor space A 
battery of 100 at 1000 amperes, 
producing 20,000 cu.ft. of oxy 
gen and 40,000 cu.ft. of hydro 
gen per 24 hours, uses a space 
only 30 x 3} feet 

Second: You can make your 
gas output fit your needs. You 
can operate your Type 4-1000 
Generators at from less than 


200 amperes to more than 1000 
aimperes, increasing the gas pro 
duction correspondingly and 
with a high efficiency over the 
full range. 


Third:— You'll 
utmost purity 
hydrogen 99.5‘ 
the utmost effici 
gases. 


get 

oxvgen 
pure or better 
ency in operations 


gases Ol 





gor 


or better, 


pure 
which me: 
using these 


ins 


con sidered— first 


and power costs 


Fourth:—With all cost factors 
installation cost, operating 
vour gases will cost you less than when made by 
any other means. The saving over gas purchased 


in cylinders will be least 60°, 


cost, 


f ; 


Pat rit for the i vpe $+-1000 bul 


International Oxygen Co. 


115 Broadway, New York 
LONDON: Arthur Lyon & Wrench, Ltd., Caxton House, S.W. 








MAC 


HINIST 


section 253 


New Linde Oxygen 


Plants and Distributing 


The Lwide 





Stations 


At the rate of one per month 
This record, never before attained in the 
oxygen field, has been kept up during all of 
1916—plans already approved insure for the 
entire year 1917 a continuation of this 
extension policy—‘‘a new Plant or Dis- 
tributing Station at the rate of one per 
month.”’ 

This extension policy is in answer to the 
increasing demand for Linde Oxygen—it gives 
customers added insurance of eager apm 
supply—reduction of freight charges and de- 
lays occasioned by long hauls. 

Incidentally, this increasing demand 
our product proves to us that our efforts to 
maintain maximum quality and service are 
appreciated by oxygen users. 

Here is the list of Linde Oxygen Plants and 
Distributing Stations se rving users today 


for 


there are now 58 as against 35 a year ago 
DISTRIBUTING STATIONS: 
Alabama Newark 
Birmingham Plant 4 Plat 
10th Ave. & 28th st New York 
Colorado Albany ¢ 
Denver ry & e Sts 
0) Glenarn Brooklyn Plant 
District of Columbia iggs A 
Ww ashington butt Alo Plant 
wha M 
Georgia New York Cits 
Atlanta Plant 
I t & ss ern | ! New York City Bronx 
Sav ann ah f rk A 
‘ ( > f Ba ltica Plant 
tine ois Walnut 4 
‘ hic ago Plant Ohio 
Wall ( levcland Plant 
« tic age North Side l wd A 
istin Ave Cincinnati Plant 
Fast ‘St Louis tanton A 
6th & Walnut Ave Columbus 
Indiana 1 
Fast Chicago Plant Dayton 
Fort Wayne ! 
4k Col st T« sledo 
indisnapol is Plant 
“ t Ave Okiahome 
lowa Oklahoma City 
Davenport E. Grand A 
H ! Tulsa 
ID des Moines s ‘ bo 
St Pennsyivania 
Kansas Erie 
be pang 02 Sassaf 
I Islar ve. & 2nd St Norristown Plant 
Keatuc ky No puiaseigiie Plant 
Louisville Sth & 
126 Ek. Mai Pittsburgh 
Louisiana & 
New Orleans Ir aflacd Plant 
sOl Fulton St Tennessee 
Maryland ( hattanoogs 
Baltimore Plant I 
AN Memphis 
Massac home tts 
Cambridge Wisconsin 
25 Waver Milwaukee Plant 
Springfield iths 2» 
apier St 
Worcester Plant PACIFIC COAST 
, southbr California 
Michigan Emeryville, Oakland (Plant 
Detroit Plant Los Angeles Plant 
Ault A & Newt 1 O59 
Gr weed R apids Oregon 
re e Bride Portland 
Minne sot a the 
Duluth ltah 
Seventh Ave Wes Salt Lake Cit) 
Minne apelie Plant 2 We ‘ 
SOO | Her Washington 
Missouri Seatth 
North Kansas City Plant 0} 
14th & Charlotte = 
St. Louis Plant TEXAS 
1218 Forest I i Texas 
Nebraska Dallas Plant 
Omaha Hlarwood & ¢ 
100 ble suston 
New Jersey dar & Baker 
— — Plant San Antonio 


Dolo 


Air aletenis Co. 


(Largest Producers of Oxygen in the World 
Forty-Second St. Bldg., New York, N. Y. 
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t irt I 
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| I \ l l ee = 
I | IC] = 
i I z 
Ro [EDIATE NEED ADDRESS THE NEAREST OFFIC! 
v7 r A COPY, YOU WILL WANT THE “LITTLE DA\ : 





INGERSOLL-RAND COMPANY 


NEW YORK Offices the World Over LONDON 





HU 


Cleveland Corner Drill 
BALL BEARING TYPE 
For Close Quarter Drilling 


VUUPUETVECUOOE TOE EOO DOOR ODEON 


Teeeeneneeneaet 





TULLE 





RADY. 7 Special tools of all kinds for the ; 
. economical manufacture of . 
we z nc a geen Beg ie 5 The Cleveland Cor nner Drill i very simple in construction, 
. x ! on ura e! parts than al imilar 
x } f drill, and is 34 inches shorter in over-all lengt 
Cut . : rhe body of drill is “one piecc nd is provid 


l-hole’’ openn permitti f easy aces to crank 


Bowes’ Air Hose Couplings 


VEUUUOOCE EO DOCE Rb ieee 


TIGHT “TIGHT 
Keller 


x, 
Pneumatic > Absolutely air tight under all pressures 

— id Above shows Never Slip Clamps attached to couplings 
; , Write for Catalog No. 14 
rHE CLEVELAND PNEUMATIC TOOL CO 


lool Company ; 
“BUILT , AN ELANDL Of 
5s MASTER . New York Chicago CLEVELAND, OHIO Philadelphia ~~ 


Fond du Lac, Wis ; 
Pittsburgh Birmingham, Ala San Francisco a 
Cleveland Pneumatic Tool Co. of Canada, Ltd loronto, Ont 





Ted] 


5 


UL 


Siniatt 











NOW, If Ever, Is the Time 
to Cut Costs! 


October 4, 1917 Buying—A MERICAN MACHINIS T—Section 955 
With the close-belted compressor shown here 


you can cut operating costs all ‘round. The 


extremely short belt greatly increases the are FEATHER VALVE 

of belt contact, not only at the driving pulley, 

but at the flywheel as well, and reduces tension AIR Cc MP 

far below that of the usual long-belt connection. RS 
The sturdy, massive main frame absorls con 


necting rod thrust and all operating strain. All : 
moving parts are completely inclosed, giving Motor, Steam of Belt Driven 
absolute protection from dust and grit. 





Above all, as a climax to all-round excellence, 
comes the supremely efficient Feather Valve. 








Drop-forged connecting rods, with wed diustable bearings Close-Belt Driven 

Chree-Part removable main frame bearing (Qu Box Type) Feather Valve 

Intermediate head in frame guid per Air Compressor 
adjustment while in operation ar 
into cylinder 

Noisel Feather Air Val 

don tl Larger machines 

Large handhole cover on each 

1 ; 
1 f air cylinder f jacket 


leaning 
We will send copy of Bul- 
letin L530-11 on receipt of 
your name and address. 


WORTHINGTON 
Pump and Machinery 
CORPORATION 
115 Broadway, New York 
LAIDLAW WORKS: 

Cincinnati, O. 
L274-4 











Have You Considered 
Hydraulic Machinery ? 


Do you know that many manufacturing operations can 
be performed best by hydraulic pressure? 


sy -S TILLMAN, ©2: 
Sans 


Here is a plain press that can be adapted to a great 
variety of work—press fitting, forming, bending, forcing 
straightening, etc. If plates are inserted it can be used 
as a heating or chilling press and if dies are inserted, it 
can be used as a packing press, carbon press, etc. The 
ram is packed from the outside and held in position by 
gland. 





Presses are only a part of our line of hydraulic machinery 
We build everything necessary to the complete installa 
tion of hydraulic systems, pumps, accumulators ilves 
pipe, fittings, intensifiers, etc., as well as many machines 








for special purposes—benders, punches, shears, bull 
dozers extruding presses, etc 


Write for catalogs. 


The Watson-Stillman Company 


Engineers and Builders of Hydraulic Machinery 


42 Church Street, New York City 


Chicago, McCormick Building 














AMERIC 











PO TT j " HTT 


PRESSES 


| For Cutting and Forming Sheet and Bar Metals 


EVERY 


HUNDREDS OF SIZES AND S'1 KIND OF WORK 





PUNCHING PRESS PG 


FERRACUTE MACHINE CO. 


BRIDGETON, NEW JERSEY 


CHICAGO PNEUMATIC SIMPLATE VALYVI 


FUEL OIL COMPRESSORS 





Chic: 1gO ne umatic Tool Company 
1022 Fisher Buildi in t it Avenu 
Chicago Ne 


end 1 
Bulletins 


Hydraulic 
Machinery 
Br 
| P 
Oni 
I 





1 
al 


or Down Pu 


Horizontal—V ertical—U p 


Write for Catalog. 


LOURIE MFG. CO., Springfield, III. 


WHTTEDUAAAADAEAOtabaen 


AN 


TRL 


renee 


FEOUTUET EAHA 


TUL 


ms : 
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UU 


Richard Dudgeon 
Hydraulic Jacks 


Hydraulic Presses 
Hydraulic Punches 
- Roller Tube Expanders 


tt bad 


LET Ett 


TOUPCEEDEETET EEE 


seeneenecereeeny 


New York City 


Broome and Columbia Sts.., 


MOCNUAEEEROOETEDOOGO UPORTAL EUEUTEDAEDAEAATUHURREREN ODD aNNHL nee TELL 


MU 


UU 





COUPUEEOEODAEEE EAE SUCCEED Teed 

eu COUPEODONODUNOROOENEOEREDGAGOUEOOEDONEEEERAANOAUOOSS VUREOAAUEENOAOOERAUTUREUOOEEOAAUONNNOOORAOLOONANOOOONN 

: , 40 YEARS OF KNOWING HOW 

: 8 7 ty 

= , . 

= i s " ‘ en Ask 

= > or catalo 

a | rhe Hydraulic Press Mfg. Co., 78 Lincoln Ave. Mt. Gilead, 0. 
stern Office a ! ortiand o Ve 
HOPCANT ENRON EDEN renenannne 


CUUUAUAAUUAAAN SALSA AAA AOA UES AAMA LAURA AAA 
Duties! S me Blast Rooms. 9, Pat. E 


776) 
Rotary Table Machines, ‘> Pat 


OEE SBA 


MACHINES 
Patented 


VEE 


Revolving Barrel Machines, Hose 
Sand Blast and all other Sand Blast 
Equipment. Write for Catalog B. 


_ HOEV EL MANUFACTURING CORPORATION 


52 Church St New York 


FEDNUNNCEERANNOEEETNN TENEMENT m Wit: 





HUT 








Tee VONeNEOAPUUUOVONEE NN eseaaceeeegcereeciaceaty 


UL 


For Sand Blasting in any form 


The 
INJECTOR SAND BLAST 


Made by 
26 Park Place, New York 


"Write for Sandcraft 


SUCUUOUORELEDEOLORD OEE 


J. M. BETTON 


SELLE LLL 


! ith ChEDeeeeeeTen 


Hee 


000 eee eee eee 


N BLAST EQUIPMENT 


Paver N 
TS i 


SAN D- ‘BLAST SPECIALIS 





' 





i 


Cee eee 


Sand Blast Apparatus 


MACHINES OF ALL TYPES 
DESIGNED AND ERECTED 
FULL LINE OF ACCESSORIES 


MOTT SAND BLAST MFG., CQ. INC. 
8 Frost St., 24 to 30 So. Clinton St., 
| Greckiyn, N. Y. Chicago 


ULL AL 


3 OURAN wie 


THNTEENN TC ureeety 


TLLLLLLLLLAAAALLLLLLLLELELT EERE ELTLL LLL LLL 
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He says this about the Nazel Hammer 


The Nazel Hammer Book 


Nazel Engineering & Machine Works 
4039 North 5th Street, Philadelphia, Pa. 
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LAS 


Presses 


MTT iT TT i COCO 




















DUCCETETUTE EDD UTDEOETDPOTTODET TERED OREO EEAT ENE nEH eee 


I 


Maximum Pressure 


Minimum Effort 





| For Precise Punching | 
\tlas Presses have proved worthy of and Accurate Bending 


their name. Powerfully built, they 


\ 


exert enormous pressure with ease 
Waltham Sub Pressesm: I 
f ; ry hl it ; 


VEVADADEDDONDORGEDDOOEEONE 


[heir sizes range according to your trimmi ; 
want. No. 4 below exerts ten tons pres listort - 
sure 5 With the “Walt ' 
lhe Atlas Presses are built for opera 
& = 
tions requiring pressure up to 25 tons . = 
t iin = 


and a centering capacity up to 38 inches. 
=3 Write today for complete details 


\nd the effort cost to the operator 1s an 


1ota : . : 
-| Waltham Machine Works | - 

Let us tell you about our patent High Street, Waltham, Mass. 
compound device—the secret of the 


Atlas Power. 


ieeneeeeaenns 











POUL 


Tn inti rain SOO CCUCCCELCLECLCUULULCC CUCU CLC 
LoeEUPARDOUTTTAAAEOUROLAEROAERE ROE ROAGREADE ADE EOA AE EUEEDEDEERTEECEEED TEED ETE EEE insane CUPCUEOURUR DU ARAREE DUA DAORERGE READE EEE dS 





VOVTTNE TT etereret 


Atlas Press Company 


Kalamazoo, Mich., U. S. A. 


SOS 


i 


LALIT LLL ARAL LALA 














NIAGARA POWER PRESSES | 


‘The Niagara Machine and Tool Works manufac- 
ture a complete line of Power Presses, Punches, 
Forming Rolls, etc., for the working of sheet 
metal. The best type of machine for your par- 
ticular conditions will be provided. 






































TOVUPDDEAROOEENEDEEEbEIEL 








Write for Descriptive Catalog. 








: Niagara Machine and Tool Works 
= Buffalo, N Y., U.S. A. 








Mfrs. of Machinery for Sheet Metals. 


SOUEODRODEEURUEOEOHOEEODODENS 


nun 
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| —“The Blows of the Hammer Must Be 
Properly Regulated to Give the Balls 


a Homogeneous Grain’’— 
[‘his—a feature of 1 YTLAS BALI 





ley Hammers are serving the ATLAS 
M 
Ha 
C.C. BRADLEY & SON SYRACUSE, N. Y. 
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ae re 
‘ ae 
ees 
Pee oe 
es ck eS 
5} a4 a 
eS s ; pe 
te ae ad 
iS soa G 
“< WF Power and Rigidity : 
SAT we 3 Sf 
> — “Bell — | 
pee Side Partners in the“ Be a 
tat x Bell Hammers are remarkable for their ability 3 
Ly Siok Para to stand the constant strain of work that is ae 
| J . bY z ‘ ° . ° ay 
eae ree eee really arduous. Thev are labor saving. It takes Fe 
ety si seven men to do the work ot one ** By ga hey ) 
SNS ey are economical. ‘They are swift. $3) 
MP Pe oS | 
Sires akg ea Write tous. Tell us vour problems.* We have a 4 
a ‘Bell”’ to sult your needs - 


Write for Catalog 68. 

















a soe ee ae Pe ie 2 AAT SSG 





~~ 
os adit Sa Peer = 


PECEEEE ETUC ECT DDO TEU TTT AEEEREE EEE EERE TO. 


Little 
Giant 


UU EU ELLE et) LC 


Your Output is Based | 


he 


LLL 











on Your Equipment oaies 
For if your machines at Hammer 
nacdk te id inethen = 
iturally vou I du Motor or 
pc rae te et Belt Driven : 
ot 250 lb. Ram 
rily be up-to-date’ | cman 
: t many 200 R.P.M. 


Machine gun 
rapidity and 
precision 


“Metalwood” 
Presses 


CeeenOeennananOD 








- Sold on 30 
is : days’ free trial 
niggers _— Prompt 
uggesting the shipments 
\ é I W ly : r7 
Speci 
Made in 10, and 15-ton = rr 
capacity. Write for facts = , nhs 1 . 


Metalwood Mfg.Co. = 2 ~ . 
D ‘tt. Michi : Little Giant Power Hammers 
etroit, Michigan : 1arant forever it ‘ 
For Chicago District. address - ‘ iter ] vorkn } 
ir nd you on 1 30 day 


For Great Britain and Con- Write your jobber or direct to us 


tinent, address 
“Tiouse, ft iivas ace. 2 = Mayer Brothers Company 
s = 133 Rock St., Mankato, Minn., U.S.A. 


ED he “SDNNDUNNSLLONEOOONEEOOODEDONNDONEEDDONEHEENEODOEEHODONNEDENHODEOERDOREDEENODONEEDONONDEOREOOEDSHODORNOED 


FeeenOeeen 
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Automatic 


Representatives: 
Rocroy, Paris, 
16 Seidengasse, 


THE “TOLEDO” 


Open Back Double Action 
Cam Drawing Presses 


Particularly recommended 
for cutting, stamping and 
embossing in one operation. 
The blank holder slide is 
raised and lowered by the 
action of cams attached to 
the crank shaft, the cam 
yokes being guided directly 
in the frame of the press 
eliminating all side stresses 








MTTITTLTTTTT TTT TTT TTT TTT) muna Wee 


Here is an un- 
usual combina- 
tion of powerful 
construction and 
every conven- 
lence for quick 


and accurate ad- 





feeds 
rapid, economical production can be attached. 


The Toledo Machine & Tool Co. 
Toledo, Ohio 


Allied Machinery Co 
XX Settembre 12, 
Switzerland 


France 
Zurich, 


on 


and 


Via 


the rods that connect 
the yokes. 
ment provided for varying 
conditions of work. 

On the smaller sizes of these 
presses 
struction 
lowering blank holder slide is employed. 


Ample adjust- 


PU 


the rocker arm con- = 
for raising and 


auxiliary devices for 


19 Rue de 
Italy ; 


of America, 
Turin, 






:as Buil 


VOCOLTADERDEDERUELELEOEOECETOROEGEGEOODOEDEEOEOEOEOASACEREEOEDEOESEOERAGECOEOOEREODOEEOEOOEORSELONTOGRURLEGAEECEEUODEOOEOEED 


Building the =. 
Europ 100 Bo yuIes d Vict« 
Blackfriars Road, pone nag S. I 





TH bad 





Adapted for the economical manufacture of 
implements, 
s, Steel car parts, ceilings, siding 


there is one 


Write today 


stoves, ranges, agricultural 

stamping 

window frames and sashes, metal furniture 
goods. 

Built in over 150 sizes, 

special requirements. 

matter. 


1Adams t 
Brooklyn, N. Y.,U.S.A. 


E. W. BLISS C 


d Of Union 
r Hugo, § 


Out D 


justments. 


Bliss Double-Crank Presses 


vapor 
automobile 
s, metal doors, 
and similar 


adapted to your 
for descriptive 


Stree 


, 


t Oe Dime | 
Buildin Office 
Paris 


b) VV) U0U0COOLEAAEARSERESOLELUEAANUONOEORSOUAEONEEREDOOGAUEEEONEREDELED ETUC UEC TEEEEEEEEE TELE 














Go to ELMES for your 
HYDRAULIC MACHINERY 


Every kind 


prints 


Accumulators 
Bars, Boring 
Benders, Rail 


Fittings, High-pressure Presses, Forming 
Jacks, Hydraulic Presses, Hand Screw 
Lifts, Hydraulic Presses, Insulation 
Machinery, Special Presses, Laboratory 


Ou, Hydraulic 


Packings, Hydraulic Presses, Nosing 
Patterns, Wood Presses, Portable 
Presses, Arbor Presses, Pulling 
Presses, Automobile Body Presses, Straightening 
Presses, Banding Presses, Tile 

Presses, Broaching Presses, Wheel 
Presses, Crankpin Pumps, Hydraulic 


Presses, Die Sinking 


Charles F. 


1001-1003 Fulton Street, 


and 
ment ready to ship immediately 
furnished for special machinery from your own blue- 


of Hydraulic Equip- 
Estimates gladly 


description 


Flanging 
Forcing 
Forging 


Presses, 
Presses, 
Presses, 


Metal-Drawing 


Presses, 


Valves, Hydraulic 


Elmes Engineering Works 
Established 1861 


Chicago, U. S. A. 


CUUUDOLSROEEOROUEER CAEL CAEEAOED EEE EDR 


SU 





FUPUEUEDEOETEDEDEOEORTEDEOAURGDE REEL LEET EET 





SOUT Een a eeeec neat 


machine. 
certainty. 





Install a 
Write for details. 


Roper Geared Oil Pumps 


will pump the exact amount a8 long as there is a job on the 


ROPER & CO. 





“Rope r’ 


Oil is the 
Big Feature 


of the modern tool and machine 
Practically all high 


speed tools require a plentiful 


soeneeeeg 





practice 


TOUCHE EOEEEE EOE 


supply of lubrication. 


and elithinate that un- 


Hopedale, Mass. 














Every known improve- 
ment is shown in our 
large stock of standard 
sizes of presses. As they 


are composed of standard 
parts it is possible to 
quickly build and assem- 
ble special machines. Tell 
us your needs. 


SW AINE 


Inclinable Press 


is designed for extra 


heavy work such as elec- 
trical goods, cans and 
sheet metal goods, metal 


novelties and brass goods 
in large productions 

keep the 
height 


The incline legs 
front of bed one 


EMU 


COUEOGEUEUUECREUDRDEE UEC EEE 





Presses For Sheet Metal 
Forming and Stamping 





when bed is changed from incline tostraight position. 
Send for full details in Swaine Catalog. 
x T 
The Fred J. SWAINE 
Largest Press Builders in the West 


Seventh and O'Fallon Sts. 


Mfg. 


St. Louis, Mo. 


TIE 





Co. 


i PUCCUCLUEE CELLU LCCC CUCU CUCU LULL 


uw. 


Power and Convenience — 


mone 


LELELONUUETeENeeeeereeeeeret 


Terese 


wot 


TELL LLL 


PUCUUECEDECEEOEUECEUOCUOUROETEPUOEE ETE CT ETE 


Teneeeerenerenet 


THT Eh) 


TL 


CEUUPCUOOGEREEON DERE EGGS 


UOUEUTOUOCEDEROOEDEGE CUNO EO EO eOnOaoOnE 


UL 


Tanti 


ut 
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: THE TAYLOR & FENN CO. : 
HARTFORD, CONN. 
: GEAR AND SILENT CHAIN DRIVEN DRILLING MACHINES 
: 4 r a yt } ee 
a ay hs ral Qe a Overlooking the right girl for — 
a wife is like overlooking : 
: rT) ” 
F-S” Products. Choose 
: wisely 
: Do you envy the finishes of any 
: of your competitors? Backed by 
: fifty years’ experience, we feel con : 
NO. 54 TYPE C—» CATALOG ? = & fident we can overcome any trouble 
(5 other types) = = , 
sé you may have. Let us prepare free 
: : : samples to suit your needs. 
: 2 E FELTON, SIBLEY & CO., Inc. 
: : : Manufacturers of Colors, Paints, Varnishes since 1863 
: s : 136-140 N. 4th Street, PHILADELPHIA 
= i (140) 
ih itidaleuseanienininennineieemenaineeiiaiteen wine 
UL 2 vee aaa, 
: FOR BETTER : 5 Castings And Metals Can 
CLEANING 2 i Be Cleaned Quicker : 
: OAKITE : And Cheaper : 
5 with a Paxson-Warren Sand Blast Ma- = 
S ' i: -aeaialaa ey ee chine than any other way. It’s partic- =z 
= ecm See ta pr one “ = J ularly good for removing paint and scale = 
: our cleaning departments it : ; 2 
: replace = from metals, and spelter from brazed : 
: ote winatiien aust 3 work. Our machine is the most od al Z 
: LIN $ — : tive made—every Part accessible and all = 
CAROLINE SOP ASS wearable pieces casily. replaced. Write 
E TURPENTINE POTASH : for prices. It will “quickly pay for itself. = 
: and prepared cleaners, because it does better work in = Z 
2 less time. OAKITE is sold under an absolute guarantee. J.W. PAXSON co. i 
: Write us for details Manufacturers Foundry . 
a Equipment and Supplies = 
I Oakley aeenionl Co., 24 Thames St., New York =: : 1021 N. Delaware Ave., Phila., Pee 
cant | MOOUANOUUALONEAUCGAAUNAUGEEAGNAUCAUoueNOuoedoeeaoueugoenceaabeegoensoueddceieuecnouasoeudnteeM tedden —_—— CHUTE Dbeeeenenit PCC LCCC LU 
-  Trahern Circulating Pumps : U C 
5 . © C - _ Z For Boiler Shops, Rolling Mills, 
= - deal mathe a nb ' —~ Sh - ante : abe A gee is, with ; Bridge and Structural Iron Works, 
: = Machine Shops, etc. 
: TRAHERN PUMP COMPANY 
: Rockford, Illinois, U. S. A. Armature-Disc Notching Machine 
Teeieneseemnsinniiinasietatanenetenmensteinmeeemaememnices M . if scture d by 
TROUBLE PROOF The Long & 
PUMPS Allstatter 
for all Machine Tools = Company, 
and Grinding Machines = Hamilton, 
= THE FULFLO PUMP CO. Ohio, U. S. A. 
3 CINCINNATI, OHIO 
wii PULEUUAEEUOEUULECEDORTEEEEOEUREROEREEDEERORTTODOOTEDEDEORETON TORRE ERE EONeUeDEeOeeonenatecogrets COOEEUOEDERODECOEEROUEREOEEOOEEOOREEOTEOUEEEEOEAGTEEL UU 
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Specialties: 


S1o-Fio 


A slow-flowing, high qual- 
ity, economical lubricant, es- 
pecially adapted to high speed 
mac! inery. Its clinging quali- 
ties prevent wasteful dripping 
and spatteling while giving 
maximum lubrication and 
large economies over ordinary 
oils. It will not stiffen like 
ordinary greases and yet will 
function properly under exces- 
sive heat conditions 


CUPESE 


The Swan & Finch “hatl- 
mark" name for a complete 
line of quality cup greases 
Producet by the original 
manufacturers of mineral oil 
grease as the highest quality 
machinery protective made 


‘ASBESTESE ° 


An asbestos wool-mixed 
grease combination for cor- 
rect car journal lubrication 
An improvement on oil- 
soaked waste, where oil drips 
and necessitates frequent re- 
packing. Asbestese will lubri- 
cate efficiently without re- 
packing for from four to eicht 
months—under all conditions 
—and will stand up at 30 deg. 
below and 300 deg. above 
zero 


CORUL 


A combination of special 
olls that meets the 1! require- 
ments of perfect core-making 
for malleable and grey iron 
castings Corul is made to 
meet the requirements of the 
most exacting job, and yet is 
economical enough to justify 
its use for all classes of work 


TALESE 


A high-grade grease prepar- 
ation produced by the Swan 
& Finch Engineering Depart- 
ment Easily the equal of 
tallow for drop forge die 
Swabbing at ov less cost 
Is especially practical because 
of low flash tendency and 
minimus of smoke. 


TEXTUL 


A special high-quality oil 
product for wool and worsted 
manufacturers, produced after 
extensive research work by 
Swan & Finch Engineers 
Commands all the good quali- 
ties of Red and Lard (ils and 
yet is offered at far less cost 
Saponities readily carries 
well through the carding pro- 
cess and ts easily washed out 
—needs no alkali added to 
emulsion 


Also: Aerul, Motul, 
Gearese, Marinul. 
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\'TO ACCESt 


i ad ‘We 


Grease fhe Wheels of Industry 


Conservation of machinery is a matter of both personal profit and 
patriotic duty. Correct lubrication is vital to continuous we efficient 
operation and to the very life of machinery, whether in the smallest 
shops or in the huge lumber mills, railways and manufacturing plants 


Special Oils and Greases— 
sometimes a comparatively small item in plant purchasing- —have, with scientific 
investigation, become more and more recognized as important /actors 
of their effect on machinery operation and upkeep 
The national necessity for efficient and economical machinery operation ha 
awakened owners and operators as never before to the importance of scient 
selection of special lubricants for individual machine parts 


Announcing SLO-FLO—a slow-flowing lubricant for 

machinery and Excessive heat conditions to meet the requirement 
delicate, fast-running machinery in railway shops and other mills whereve1 
especially high-grade lubricant is required Its slow-flowing, clinging qualitie: 
which prevent dripping, climbing or spattering while giving maximum lubrica 
tion, make possible large economies over oils for many machine uses; these sam« 
qualities make it especially desirable in many places where greases are impossible. 

Made in a variety of densities, from an exceeding light grade for small, 
delicate parts to extremely heavy, for the more massive work in machine shops, 
rolling mills, etc., etc 

This product, known as ‘‘Non-Fluid Oil,’’ has been marketed among 
mills by a large Eastern distributor for more than 15 years, with rapidly 
success. 

NOW bearing the name “‘Slo-Flo,”’ this high-grade lubricant is today being 
offered to manufacturers in various industries, by the Swan & Finch sales organi 
zation and distributors 


The Development of Special Oils and Greases For Special 
Machine Lubrication and Industrial Manufacturers. 


The Swan & Finch Company for 64 years producers of special oil and grease 
products, have through their wide experience developed a complete line of high 
quality lubricants for special machine uses, and special oil combinations for 
industrial manufacture in the textile, foundry, machine shop, railway, electrical, 
soap, leather, automobile, and other industrial fields 

This complete line, bearing the Swan & Finch Atlas trade mark and guarante« 
of quality, is now being offered through Swan & Finch sales organization and 
distributors. 


To factory, mill and railway supply, hardware, 
oil, and automobile accessory jobbers and dealers: 

An unusual cooperative distribution plar open f the 
development of a large, permanent, profitable selling connec 
tion for the world-known S-F Atlas grease and oil specialties, 
to manufacturing and industrial plant railways, and auto 
accessory distributors 

Write for complete description - products, prices, plans 
and territorial arrangement 


COMPANY 
NEW YORK 


Quality Oils and Greases Since 1853 
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No Money Needed 
This Offer is Free 


ree y charge as 


We are ready to send you 

much Franklin Cutting Oil as you deem 
necessary for a thorough test on one ma 
chine 


It keeps the tools sharp through longer, 
harder cutting. It better finish 
to the work 


gives a 


Franklin Cutting Oils are made up specially 
to conform to the requirements of the work 
on hand 


Tear off, fill and mail this coupon now 
while the matter is fresh in your mind. 


The Franklin 
Oil & Gas Co. 
Bedford, Ohio 


lo, Ohio 


» Ont 


London, England 








The Franklin Oil & Gas Co. 
Bedford, Ohio 


Kindly send us { ample t itting oil made up specially 


Name 






Moback 
Combination 


=~ a removable 


The Moback Swivel Vise is a plain vise plus the addition 
off and used 


circular base graduated in degrees. The Vise can be take 
is a Plain Vise if desired 

do better work on your Milling Machines, Shapers, 
Machines, Planers, ete., get Moback Vises 


Let us send details. 


If you want to 
Grinders, Drilling 


From 3 to 8 in. sizes 


The Moback Tool & Machine Mfg. Co., Boston, Mass. 





BTEC 





PU 


HIMOFF MACHINE COMPANY 


Manufacturers of 


HERCULES Gear Hobbers 


Heavy Duty Lathes 
45 Mills Street, Astoria, L. I. 








ARNISHES 


= ye are ¢, successful v arnish making en- 
etter-the Finis Laboratory 
ir select che right varnish for your purpose. 





BROOKLYN, SanFrancisco 


Chicagp, 


Moller & Schumann.@®, 














SUPEDETEDOORAEUEDEDEUEOEUOUOA EO OEOEREOND 


TARA 


Plain g Ratchet Leather No. 299 
Lock Packed 

Spring 

Comp. 


EMPRESS 


OIL AND GREASE CUPS 
BOWEN MFG. CO., AUBURN, N. Y. 





Marine 











. ‘ ' 
Invisible Catalog “H” on Application De Luxe 
Ratchet 

= Style Style Style Style Style Style Style Style 

= SCS “BWVS COC “D"0.C. “G"O.C. “N*O.C. “*E"O.C. “L"O-” 

a 


OUTUNONNOONEOUUODEUNUEOONUONEEAUTOOEAORORENAOEOUSUOEROOUORROEUDEENUUOOOOOOERECUUEEEAUOOOOUOOOENENLIONE 





VOETEDEDEDEOUUATATEOEDEDGEEE LLL 


SU 


‘ 


SUTTTEEEUUETETTDEEEUUTEEOUAT TO DEEE UTA ATTEEEEOOA TAG EEEEUATERSEUETAOOREUOEEROEAUOOEEEEAAUAOOOSOONONONNO NOES HEADS 








A Machinery Finish for Every Need 
The Glidden Varnish Company Cleveland Ohio 


— an P : an stand ; 
onc hiness Finisnes 5 








VECUEDUEDEDUUEAOUEDOEROE OOO OOo one 








UU DUCEEAGCUTUTEEREEERDOODOGE ER EREEenie 


New oil from old oil 
New waste from waste waste 


\v: 
in both cases is the limit of mechanical possibilities 


steam turbine drive Quadruple capaci e 
quicker. better: Gayoil Separators 


of belt driven machines Quicker, better; 
more easily charged and discharged; less 

driving power; longer life. Every possible feature for ease in handling. Write 
fer full data. 


Oil & Waste Saving Mach. Co., 


fo more than a trace of off 
remains in oily-chips after 
passing through this ma- 
chine. Same is true of 
\ The reclamation 
direct 





e 
¢ Centrifugal; 


Se 9 


Real Estate Trust Bidg., Phila., Pa. 


peenetn 
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reaching 


locomotive 





That's what the illustrationshows, for 
in painting mechanism—the 


“SPRACO” Pneumatic Painting Equipment 


The savings it effects are 
to do the work of four o1 
And to do it better 

inaccessible 


Particularly 


Faster Painting, 
Better Painting, 
Effecting 3 
Savings at 
the Same Time! 


the outfit featured is the innovation 


Men, (2 It enables one man 


hive painters 


Time, Paint 


too, since it insures a more even coating and is ideal for 


suri ict 
+ 1 
LOOILS, 


machin conveying apparatus, 


strated Catalos No. 10, 


adapted lor coating 
etc Write for Illu toda) 


Spray E ngineering ¥ 0-5 93 Federal St., Boston, Mass. 


ilso manu Shell Coating Machinery 


Cable Address: ‘‘Spraco Boston,"’ Western Union Code 








ieeeeeinane 





ry 


ML 








Ti 








The Flexible Shafting 
for the Heavy Loads 


Gem Flexible Shafting is selected for delivering power for 
heavy operations because of its different construction and 
wear-resisting materials. 

The core is composed of gun metal segments encased in 
square steel wire which in turi 1s covered with leather 

There is no back lashing— crystallization is eliminated 
In fact, all the faults of wire cored shafts are overcome 


When you check up all the advantages of economical ser 
vice, you'll want to know all the details about Gem Flex 


ible Shafting. 
Write for the Gem Catalog. 


Gem Manufacturing Co. 
1229-1243 Goebel, Near Fulton Street 
N. S. Pittsburgh, Pa. 


ENGLISH AGENTS—A. A. Jones & Shipman, New Century 
Works, Leicester, England. 


m 1 
Rett VOVAECLTTTORONAAAAAAAAOEREAOU ENN AGO EENAOOEEENNNNAaTENENNEE HUUNENEEEEOOLUGOOUAEONOSOREENLLDSUCHEREDELEUEEESUOUETEOUUOUAORENEREETEEUOGOOECCEUUOAEEEAERELEOUOOANOOOOONENONEEEEEEELEDOOEEEEDOONEEEEEEETEET TOES 
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=X-EL-ARD 


AM Y 


wm Z) 
Threading Oil 


Real Economy 


I = 


= 


FCCC RE = 


A 


TUL od 


HOVOETTUTTTIT 


min 





TT 


h Goma 


oe 
Ap :| 





















be 
>i 
—4). 


FUETETUCNTURERONTUOOUOREREDEDEGUOORORO ELAN OS OOOOON OOS 


UU 


HE resultful kind, which spells ‘‘money saved 
both in die up-keep and finer work and becaus 
it goes twice as far as the best grade of winter 


strained lard oil 
1 cool temper are pos- iW = 


first time will 


Cool dies, cool cuttings, and 
ble every time with Ex-el-ard, the 

convince you 

Your the 
hip you a ten-gallon can 


TRIAL and will be just 
prove its worth 


manufacturer will be glad to 
on THIRTY DAYS’ FREE 
is glad to take it 


jobber or 


‘ 
back if it \ 





loesn’t 


A. HOSMER COM PANY 


BUFFALO, N. Y 





— _S 


—— 











atm 
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What will it be the next 
time, a chuck—or the 
HORTON-MORROW 
Chuck? 





What’s the difference? 


Well, do you know that the Horton-Morrow Drill 
Chuck is one of the best known and the most suc- 
cessful of all hand-operated chucks? 





That it is a ball-bearing, self-tightening, automatic 
grip chuck that drives high speed drills without slip- 
ping? 

That no key or spanner is required? 





And that all important parts are hardened and 
ground? 


If you do not it will pay you to send for our 
New No. 16 (2d Edition) catalog just out. 


Five sizes, taking drills from 0 to 1 in. 


The E. Horton & Son Co. 


Windsor Locks, Conn., U. S. A. 

















MU TLL iii iii tS 


Threads Cut With Self-Opening Dies 


are as good as the dies with which 
they are cut—no better. 


seinen 


IDEAL dies are strong, simple, accurate. 
They cut clean, straight threads at high 
speed, have fewer parts than any other 
similar tool, each part hardened and 
ground. They are rigidly constructed, 
can be quickly and easily taken apart, 
cut either right- or left-hand threads, 
furnish solid support for chasers, and 
are mechanically perfect in every respect. 





These qualities, together with the expert 

? : : workmanship of mechanics, long exper- 

The iene ool pening Die enced in this line, make PERFECT 
"7 RESULTS ASSURED. 

Our long list of satisfied customers is 


Ideal Tool & Mfg. Co, _ the result of PROMPT DELIVERIES 


" on both dies and chasers. 
Beaver Falls, Penna. 


TUTTLE ite 


POCCUUOCUTEGORODARGEAEADEAAOREEAEAELE 


wit 





: Agents: We can increase your production. Send 
i York City. awind Meckinety Ox, Widener Bite Phiten samples or prints, and allow us to 
& «= Bide Detroit. Mich HE Barton Tool Go. 106 'S. Jef: recommend a die suited to your re- 
z en at Sane ae quirements. 

z 
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Old Mac wants to 
make a bet 


“‘Here’s a feller writes in and says 
what I been a savin’ to you about Sweet- 
land Chucks is all bunk. He says he 
don’t believe they have anything on any 
other feller’s chucks. 


**T’ll bet he ain’t ever seen the inside of 
a regular shop—and it’s a sure thing he 
never used a Sweetland. Wouldn’t 
talk that wav if he had.” 


Here’s the big test. Don’t take any 
one’s word—least of all ours. Put a 
Sweetland Chuck onto a really tough job 

turning up a bunch of rough castings 
for an instance—and you be your own 
jury. We cannot say much fairer can 
we! 

Even on the most difficult jobs, the 
jaws of the Sweetland Chucks, after the 
first quick firm grip, will not let go. 
Another point is that the Sweetlan d 
Chucks are built for wear. They will with- 


stand the roughest usage and still give 





fine, accurate results. 


Write today for our Illustrated Catalog. 
It is a masterpiece of Chuck literature. 


ETLAN 


CH CKS 











The Hoggson & Pettis Mfg. Co. 


New Haven, Conn. 


TUCOTUEECUEDUEEROGEEOUE ROUTED ROLEDOUEEOOREOOUEOTER EOL EREUEECOEERTEREOUEECUEROOES COUR SOOEEOOETOREREOEDODET ECE REOEDOCEEEEET CUOTEOCULAGEEDOGUEOREGUEUCR ERR OOCOOAaNOROOEED 
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Tighten It With the Thumb 


and Forefinger— 


Then begin drilling. The jaws will do the rest. They will take hold 
on the drill with a sure grip, and the harder the pressure on the jaws, 
the tighter that grip will become. 


THE NEW BRITAIN DRILL CHUCK 
Hand Operated — Wrenchless — Ball Bearing 


will do all that can be claimed for any drill chuck. It is hand operated 
and has no exposed gears or threads to become clogged or break. 
Ball bearings reduce friction to the minimum. 


Hien 





SELGERGRRLAOLLLLODEOEEL 





TUCETOUEETECEDOROE OTE OEEOEOEEEN 


FUPUODECEUITALADUED TATE 





‘Tora 
MFG CO A ry . . . . . . . 
Ny Ry Che tight grip lessens the drill’s likelihood to slip and thus adds to the 


life of the drill. All wearing parts are hardened and the chuck is tested 
carefully for accuracy. 

Acquaint yourself with our unsurpassed facilities for furnishing stand- 
ard and special chucks of any kind and the highest grade of iron 
castings. Our catalog is free. 


HENVONUEAADENOTENNTOCEAUOOOREDECUOTET EON OOU DON ONNOOONO ENO OORONOOEODD 
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Furnished Either Union Manufacturing Company 
: With or Without New Britain, Conn., U. S. A. 


Arbor Shown Here New York Office, 26 Cortlandt Street 














SOUUTLAE DO Naatat 
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MIT ULL 


AFouled Shank 
What Caused It? 


It wasn't the fault of the drill—it was held the 
wrong way. And it was 


Not a Wahlstrom 
Automatic Chuck 


because they don't chew up the shanks of tools. 








COCDEORAAEOEEOARORSAEDEEEE 


POUEOUETEEA 


FOCUADADADERAEDAbOROEAE 


That's why when you use them the drilling is more 
accurate. You see—the Wahlstrom has three cyl- 
indrical jaws—hardened and ground and as their 
gripping is a rocker motion over three cam faces 
there can be no’ possibility of marred shanks on 
tools.used in them. 


We should like to tell you more about the Wahl- 
strom’s other features if you'll write us. 


UU 





WAHLSTROM TOOL COMPANY 


350 Carroll Street, Brooklyn, N. Y. 
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While the Fight 1s on Jacobs 
will be found right up in front— 






The place we have held by merit 
for 15 years—delivering chucks 
in any quantities promptly—doing 
“our bit” to bring victory. 







Buy the chuck that is used ex- 
clusively by the largest shops in 
the country—the shops that 
show greatest efficiency at least 
cost. 








THE JACOBS MANUFACTURING CO. 
HARTFORD 
yj, CONN. 
Wy U.S.A. 


Silids 
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Saves 10 to 50% 
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Barker 
Wrenchless 
Chucks 





SLL TT TTT TTT 




















Why They Are Good 


to furnish tools of 











Because our aim for fifty y 


ne ex I W I'wo-Jawed Chuck 
st 4 il i harade t sf 

ta s \ 1 pla rece vea Can | 
r ily t apart Ww inufacture chuch 
for light ium and he y work Send for complete 
catalog. 


D. E. WHITON MACHINE COMPANY 


New London, Conn. 


HOUHTNONNANNONONEENNNEDAAEAENANAAUOOOOOOAOOOOOOOOSEEOEAEONOENENOEEEEONEOEEEEEOEONE 


Sole T iropean Agents Selson Engi ring Co., Ltd 
One user of the Barker Wrenchless Chucks Whiton” Chucks sold and kept in stock principal dealers all over Europe 
makes the fc yl wing statement FATT TL ted 


“Production costs are reduced from ten 
to fifty per cent. with your chucking 
equipment.”’ 


Barker Chucks are different from any others 





No air and no wrench. One big time saver 
is the ability to open and close this chuck 
while the machine is in motion 

A movement of the hand lever of about 25° 
throws the jaws from full release to full con 
tact The initial movement of the jaws is 
very rapid but at the finish is slow and power 
ful so as to hold the work against the most 
severe shaping tools es 


Barker Chucks eliminate the cost of installa 


tion of air compressor system, valves, etc 
The overhang is one third less than that of 
any air chuck of the same capacity, thereby 
reducing chatter and the resultant wear on 


T0012 


the machine 








Send for free descriptive literature— 
it is worth a careful reading. 


Thomas Elevator Co. 
20 S. Hoyne Avenue 


Chicago, III. 


DOLDAAAAUOUENAEOEAEHUEEEHONE 


TTT | bed 


Tapping Output 
Doubled and 
Costs Lowered 
with Safety 


That tells the whole st 









ry of the 


“Double Gripp Tapping Chuck 





The chief reasons are in the 
Double Grip and the sensitive 
friction drive Sounds incon 
sistent but when you see the 
way this “Double Gripp”’ Chuck 


will drive the taps to the bottom 
of the holes at full speed, how 
it will instanty tap 
when bottom is reached, 


release the 
or when 
there's 


the tap binds, et« well, 


nothing like seeing it 


We Will Show You 


Our 30-day trial offer 
awaits your request. 


William L. 
Procunier 


549 W. Washington 
Blvd., Chicago, U.S. A. 
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TILLER 
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The “B-T” Reverse Tapping Attachment | 


The first friction driven tapping attachment built to fit any make of drill press. 
A sensitive drive, attained through a friction mechanism that is automatically 


adjusted by the amount of pressure used, eliminates the sudden strain when re- 


versing. 


A Tap, Time, Trouble and 


Money Saver— 


is this friction driven ‘‘B-T '’Reverse attachment, on all 
jobs where *%.-in. to }-in. taps are used 

Raising the spindle reverses the tap, but the machine 
itself continues forward at full speed. The applied reverse 


speed is twice the tapping speed 


Can also be had with plain chuck for Me- in. to }-in. taps. 


To prove the advantages of the “‘B-T”’ let us send you one 


on trial. 


Bulletin Gives the Details. Write for it today. 


Bicknell-Thomas Company 


Greenfield, Mass., U.S. A. 
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_ breakage. 
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Lowectal, The t 
the round part.'” 
a spring and ma 
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With the Woollbtahieigh ret dt Tapp 
secure 95 per cent. of the streng’ 

the slightest danger of 
binds in work or reaches the bottom of the hole, the 
Woodstock automatically releases, thus Bd 


eS 


poy 





: Thirty days’ trial fre, : 
‘toe 


UU 


tap breakage. 


A friction cone renders it very sensitive all 
a is held by the square instead ¢ ; 


sure is put on friction ¢ 


‘When a®tap 





TTL ed 










oy 
, 
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A Report 
On GARVIN 
Wrenchless Chucks 


from a large brass goods plant 
advises a 50°) reduction in cost 
by the use of these chucks. Is 
this not worth while investigat- 
ing at your plant? 


mu " 


If You Had Fingers 
of Steel— 


’ long, slim and strong which could 
reach down into the flutes of a 
broken tap, stuck fast in the work 
the problem of getting the tap out 
would be easy. You'd merely 
twist—and out it would come 








Two and Three Jaw Carried in Stock 





For Further {Ask Your Dealer 
Information | or Write Us Direct 
That’s the principle of the Walton 
Tap Extractor. The crucible steel 
fingers of this strong device go down 
into the flutes, grip the broken end 


Full description in Chuck Catalog 


The Garvin Machine Company 








Pi od 








_ and enable you, operating a wrench Spring and Varick Sts. 50 Years in New York City 
W rite on the squared outer end, to back THOONTTTPOONEEEEOTNTE neveneanenente 1 winnie 
> tt ickly and easily, 
for the : ‘Pp our _— kl; sss a <oneenesnceeeononeatal COCCUEUDECCEOREREREDEAEECREEEED ERE OE TE TECE ECE EE EEC VUUDUEEEUAUATUATEUUE ETUDE ETERS 





without injuring the thread. 


tree 


Circular When such a time, labor and money 
saving device exists, why be without 
it a day longer? Yours on 60 days 
trial. Write for Circular. 


HIM 


LL od 


The Safety Drill & Tap Holder 


is the only attach- 
ment for the pur- 
posethat gives 
universalsatis- 
faction and is] 
Unequaled for 
Efficiency, Con- 
= venience, Rapid- 
= ity, Accuracy and 





Seannegenerconenin 





Staaplicity. 

ling to break r 
get ut of or 
Mad in 1 sizes 
¢ g trom O to 
} diameter 





The Walton Company 
Hartford, Conn. 


am PONENT NETTNNETY TULL 





The Beaman & Smith Co., Providence, R. I., U.S. A. 
Builders of Boring and Milling Machines, and Special Machines for such Purposes 
Constructed 
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PAT 
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“CUSH MAN” 


mu u Mul HH 


TheSKINNER 


“New Model” Drill Chuck 


Especially adapted for all light 
and rapid drilling, operated by 
hand; tightened by means of a 
spanner wrench We make a 
specialty of arbors for all makes 
and sizes of Drill Chucks—ship- 
ments from stock, too. 





LLU 





TEL 





FACE PLATE JAWS 


If you need a Chuck of any kind Iet us show you what we 
can furnish. We have a very complete line of 
LATHE CHUCKS and DRILL CHUCKS 


We also manufacture Portable Jaws for large face plates 
and tables. 


Write for estimates. 


The Skinner Chuck Company 


Main Office and Factory 











SUT tt 
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. a Derg) Fg CONN. Let us send you our catalog describ- 
3 ft a ties: Italie deeihdls » Chucks for all requirements 
: London Office: 199 Queen Victora St THE CUSHMAN CHUCK CO., Hartford, Conn. 
PT suenaanieny wnt " tence BT TT 
ppc pager age secon NS a aman gs 1816 PUTCO Se a. a 
ALMOND CHUCKS _ 86 TRUMP DRILL CHUCK 2 | 
BODY aan HIGH QUALITY—LOW PRICE 





: Accurate Three sizes: }’’, }’” and ?’. Descriptive lists on application. 
FERRULE Durable = Trump Bros. Machine Co., Mfrs. Wilmington, Del. 


Chas. Churchill & Co., Ltd., London, Eng. 
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Cost Less 

















Sa i 
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N MAROENED P ° 6“ 99 é6 9 
L STEE Maintain h 
ou sete Westhaven” “OK” Brand 
: Ce ae ee ore 
BUSHING IN LACH pee W == . 
Sanaa dina Ask Us Why DRIVE PIN PUNCHES 
T. R. ALMOND MANUFACTURING COMPANY Sends Ss @ tele Geeeieees ie. Ach t ee emcee Geen. 
6 MAPLE AVE NU E ASHBURNHAM, MASS. Mad im a large assortmen sizes. Ask to see them a3 ur tool dealers, = 
LONDON OFFICE: 8 White Street, Moorfields, London, E. C. The Westhaven Mfg. Co. : : New Haven, Conn, = 
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The big point is right there— 


That friction 
drive, absorbing 
all the _ shock, 
allows a chuck 
speed of  140- 
r.p.m. on 3-in. 
wor k—50% 
faster than the 


usual tapping = 
speed for that 3 
size Uses but i 
1 hp. 


The smoother 
drive also re- 
duces the strain 
on _ the taps. 
They wear long- 
er—fewer delays 
from taps break- 
ing in the work 
For assembling 
threaded parts 
—value stems, 
spark plugs, in 
struments, coup 
lings-R-S 
Tappers mean 
quicker assem- 
bling; a larger 
output from 
every operator 


Ti 


Booklet C with 
complete eae 
tion, price e 
sent on request. 


The Rickert-Shafer Company 








Erie, Pa. 





TT 














LU 


The ‘‘Wear-Ever’’ Tap 
Chuck drives taps of all 
sizes without risk of 
breaking. 

Here is one of the ¢great- 
est time and money sav- 
ers you can possibly find. 
Can be used continu- 
ally. Is a small but pay- 
ing investment. 

Use it like a socket and 
stick it in the spindle 
like a drill. 


Full particulars upon request 


For sale by a ipply dealers—also 


Brooks Tool Mfg. Co., Ltd., 
Birmingham, England 








Dispell That Fear 
of Breakage 


Scully-Jones Company 
649 Railway Exchange Bldg., Chicago, Ill. 
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We are specialists in 
the designing and 
manufae turing of 


SPLINE 
SHAFT 
HOBS 


Send blue~prints or specifications 
Ourengincering department is at your service. 
ILLINOIS TOOL WORKS 


CHICAGO,U.S.A. 


TE Me Ohhh 


CACC 














CU 


FRANCIS 





End View 


for truing emery and carborundum w eee ane Gane ae at sat 
faction « erywhere becaus f the hard id higt t t 
monds used. They will keep your abrasive whee in good 
cutting con ution 








Ask for Gecntiatins circular and let us send you an 
assortment for selection. 


FRANCIS & CO. 


50 State St., 
Hartford, 
Conn.,U. S. A. 


Established in 1799. 
First National Bank 
Bidg. 





End View 
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STELLA 


“BT” 
Thread Lead Indicator 


simple, practical and inexpensive appliance that 
+ ite s the accuracy or inaccuracy of both internal 
ind external threads. A check-up on the set-up of 
the machine, work, tap, et i preventive against 
the waste caused by non-fitting threaded pieces 
Anyone can use it. Your screw cutting operators 
need it 


Get the details in the ‘‘B-T’’ Indicator Bulletin. 


Bicknell-Thomas Company 
Greenfield, Mass. 
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TULL 


CUCUOLEROUEEECCEUERORT NOONE 


PULL 
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The Planing Tool has a 
serrated ring of improved 
steel which affords un- 
equaled variety and rapidity 
of adjustment. The ring is 
correctly hardened to resist 
the wear of the cutter. The 
body of the holder receives a 
very different heat treat- 
ment that prevents break- 
age. 





The threading Tool, with 
lockable spring head, will do 
roughing, finishing and 
threading at one setting in 
the tool post. 





JH. WILLIAMS &C 
4 BROOKLYN-NEW YORK 


a SW 





MODERNIZE 


You wouldn’t use the best auto- 
mobile model produced in the 19th 
century if you job it for nothing. You 
wisely prefer the cheaper maintenance, 
improved performance and increased 
convenience of more modern cars. 


You can effect these same identical 
economies through 


Williams’ 
“AGRIPPA” 
Tool Holders 


“THE HOLDERS THAT HOLD” 


Twentieth Century 
Improvements 
Remember, too, while improved 
roads have made automobile perform- 
ance easier, tougher steel, heavier ma- 
chines and higher speeds have rendered 
tool holder accomplishment more difh- 


cult. 


You need every modern tool holder 


advantage now. 


We will ship them promptly if your 
dealer can’t supply you from stock. 


J. H. WILLIAMS & CO. 


35 Richards St., Brooklyn, N. Y. City 


**The Wrench People’’ 





COETORDADRADUGRRAO NOOO DATED EO EUEU EU OUTEDEOEOEOEOEDEOEONGEEEE 





The Boring Tool takes any 
size or shape of bar and 
requires no bushings. Its 
sleeve bar cap admits a 
straight or angular cutter; 
either can be quickly in- 
serted at the business end 
of the bar without removing 
the cap or disturbing the 
setting of either the bar or 
the holder. 





A tool that performs both 
cutting-off and side work by 
the mere substitution of 
suitable cutters tells its own 
story of economy. 
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BUCKEYE 
TWIST 
‘DRILLS 


Beyond the Shadow 
of a Doubt— 


Buckeye Drills, Reamers and Special Tools are 







a surety in themselves of satisfaction to the 






user. They form a part—and a very impor- 





tant part, too—of the equipment of every up- 






to-date plant. They are the essence of good 





quality and the consummation of all that can 






be desired in tools which give long, accurate 






and satisfying service. 











You should at least have our 
Catalog in your shop. Write for it. 






The Buckeye Twist Drill Co. 
Alliance, Ohio 





i) 


ne | 
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National-Cleveland Floating Reamer 


All blades adjusted in one operation for sizing and sharpening. 
Ball bearing floating action. 
Furnished with any type shank. 














The National Tool Company, Cleveland, Ohio, U. S. A. 


Chicago Salesrooms, 24 So. Jefferson St. 
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Don’t Tumble — 

e 2g 

in the Dark! — 
: 2 We ean furnish immediate delivery : . 
: sd Sy doke me tute on All Sizes of High-Speed Drills, : 
: Cw en, the }work is niped-+ y : Carbon Drills, Milling Cutters, 
: the Bhs, Hie Y bli 2 Hack Saw Blades, High-Speed 
2 py nad aliowe the owt K x: a : Steel, High-Speed Tool Bits, Car- 
- af qover 4 gre tumbling 5 bon Steel, Reamers, Taps and Spe- 
3 at = ant ee iStrageee fod Cs : cial Tools. 
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Some Things You 


May Not Know About 
UNION Machinists’ Tools of Quality 


Maybe you don’t know that Union Machinists’ 
Tools of Quality are used by mechanics in every 
civilized country of the world. 


Maybe you don’t know that many of the largest 
automobile manufacturers, who have up-to-date 
shops in every way, are using Union ‘Tools—some 
of them exclusively. 


Maybe you don’t know that some of the most 
modern machine tool producers in this country are 
using tool holders and other tools with the “Union” 
stamp on them. 


Maybe you don’t know that Union Tools are sold 
on an UNCONDITIONAL GUARANTEE. In 
other words, should they not prove entirely satis- 
factory you can get your money back. 


Maybe there are a few other things vou don’t 








know about them that our 56-page catalog illustrates 
and describes. Do you want a copy! 


























Every Tool Dependable 
Guaranteed Deliveries 


Successor to UNION CALIPER COMPANY 
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“COLTON-DETROIT” High Speed Drills 














E COULD TELL YOU 

HAT WE CAN DO 

ITH OUR DRILLS, BUT THE QUESTION IS 

HAT CAN YOU DO 

ITH THE COLTON-DETROIT HIGH SPEED DRILLS THAT 


E MANUFACTURE? 
OULD APPRECIATE A TRIAL ORDER. 


SEND FOR BOOKLET AND PRICE LIST. 


Arthur Colton Co. 784 Jefferson Ave. Detroit, Mich., U.S.A. 


TTT 
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KELLY PRODUCTION Too ts 


For 
CYLINDERS, 
Crank Cases, 










a. Stops the Hreake 
ing of Cutters 
Do not consider crdering tools of any 
kind without first sending for our 
new booklet ‘The Vital Fac- 
tor in Cutting” and 
our new catalog. 





Connecting Rods, 
Auto Parts, Etc. 

















(OF Paceamocasy SrEm ATO THveR WHER : 

WE MAKE THEY = 

= DELIVERIES Rape reall = 
= in 1 to 10 days Wri Catalog G-3 = 
= The Kelly Reamer Company : 
= CLEVELAND, OHIO, U. S. A. KELLY. = 
= Burton, Griffiths & Cx Ltd.. London. English Agents Beuisigte E 
= ton Fils, Paris, French Agents 40 Domestic Agencies Operations = 
Euuvvvcenvcavosuovenenennnocaceecevssoucceneevvccuoeevevsssscoeenevesscoceseessuvooeenevsvsoouenetn Wi 5 





HIGHEST GRADE FILE MADE. THE FILE YOU WILL EVENTUALLY USE 


DELTA FILE WORKS, Philadelphia 
D E L T A Chicago Offices 62 €. Lake St Mew York Renresentatives. Dilworth Lockwood & Co.. 260 West St 


umn THT POEL nt 
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“BA RNES-MADE"— 


A guarantee of satisfaction in springs. ‘‘Barnes-Made’’ 
Springs are manufactured by experts and can be 
depended on absolutely. We make all types of springs 
from all kinds of materials. 

If you use springs, you should have our latest 
Booklet No. 7-A. Write for it. 
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Osgood's Patent 


“INDESTRUCTIBLE” 


File and Tool Handles 


Established 1857 
THE WALLACE BARNES COMPANY 
38 Wallace Street Bristol, Conn., U.S.A. 


Manfrs of “Barnes-made” P roduc ts 
Springs.Screw Machine Products. Cold Rolled Steel and Wire 


They're indestructible because of the thin steel tube in 
the handle which locks the outer ferrule and takes the 
pressure exerted by the file shank. Glad to send them on 
approval to any responsible concern 


AOUUUOUA TREO EUUALERUAUUOOAA ATER RRAA SAAD AEAAEEUEREUAOAAA EEUU EEUU EEDA OSEAL Eb EOE Enea 


Send eight cents for sample, or free to manufacturers and dealers. 


J. L. OSGOOD TOOL COMPANY 
48 Pearl St., Buffalo, N. Y. 
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Expanding Blade Hand Reamers, Efficient Durable Tools 


Made in all sizes and furnished with Carbon or High- 
Speed Steel Blades. Catalog showing full line upon request. 


The Schellenbach-Hunt Tool Co. 


116-124 Opera Place, Cincinnati, Ohio 
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DRILLS THAT STAND 
THE STRAIN 


In machine shops where all manner 
of light and heavy drilling is being 
done Rich Drills are pre-eminent. 
Where work of character is in the 
making—work that must go out 
into the world bearing the stamp 
of Quality—Rich Drills have in 
their way enhanced the prestige 
of the finished article. 
Why? Because Rich Drills are 
forged—not milled. Consequently 
they will do heavy duty drilling 
where the ordinary drills quickly 
burn out. 
Rich Drills are like all Rich Tools 
—Dependable. Men who know 
machine-shop practice—men who 
can, and do judge high speed tools, 
know from actual experience there 
is an assurance of any work started 
being completed when Rich is 
stamped on the tool. 
Therefore always look for Rich 
trade mark on 

High-Speed Twist Drills, 

Hammers, Track Bits, 

Flat Drills, 
Drill and Reamer Chucks 
and Rivet Sets. 

Your copy of our new Rich Cat- 
alog awaits your request—no 
obligation incurred. 


RICH TOOL COMPANY 


Railway Exchange Bldg. 
CHICAGO, ILL. 


Branch Offices— Philadelphia, 
Pa., 312 Bulletin Bidg.  Pitts- 
burgh, Pa., 1315 Farmers Bank 
Bidg. 

Agencies—Standard Machinery 
& Supplies, Ltd., 260 St. James 
St.,. Montreal, Canada. Inde- 
pendent Pneumatic Tool Co. of 
California, 61 Fremont St., 
San Francisco, Calif 

Machinery Co., 209 

Ave., So. Seattle, 

W. F. McKinney, 

St., Portland, Ore. 
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That’s the Stuff— 
for THERMO-COUPLES 


And You Make Them Yourself. 






A pair of pliers, a coil of wire and a welding torch 
do the trick 


, 


Their milli-voltage is guaranteed. This enables the 


operator to make new thermo-couples himself and 





use them without calibration. All couples of a given 
range are interchangeable with each other. They 
can be used with any pyrometer by calibrating the 
instrument. Hoskins Pyrometers are already cali 
brated for these couples, and when you make a new 
one yourself, it is immediately ready for business 
with a Hoskins Meter. 


Any mechanic can make these couples, no tech 
nical skill or knowledge being required, and if you 
use a Hoskins Pyrometer, the couple can be 
attached as soon as it’s made, without adjustments 


of any kind 


These couples are very durable and their accuracy 


is permanent for the life of the couple. 


me 


Ask for Bulletin—3A. 


eeeeeennnent 


Hoskins Manufacturing Co. 
451 Lawton Ave. 
Detroit, Michigan 


CHICAGO NEW YORK BOSTON PITTSBURGH 
Otis Bldg. Grand Central Term. Tremont Bldg. Oliver Bldg. 
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UNIVERSAL DRAFTING 


MACHINE CO. 


Cleveland, Ohio, U. S. A. 





Vol. 47, No. 14 
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Universal 
Drafting 


Machines 
for 


Maximum 
Efficiency 


25 to 50% time saved in any draft- 
ing room. The Universal Drafting 
Machine not only makes drafting 
quicker, easier, and more interest- 


Lal) 





ing, but it increases accuracy. 
Adapted to all forms of drafting. 
Thousands of them in use in all 
parts of the world. Simple, dura- 
ble and easily handled. It is not 
expensive. 


Write for our latest descriptive catalog. 
It goes into details that will interest you. 




















Case Hardened 
by the Thousand! 


Case Hardening steel buckles, skid chains, etc., 
with gas as fuel, is a splendid combination for 
speed, labor saving and good results. With 
our New Process of Case Hardening the work 
is packed in volatile carbon in place of solid 
carbon. 


In connection with an Automatic Quenching 
Bath, heat treatment by the “AMERICAN” 
method means satisfactory results. With 
small work it is often not necessary to reheat 
for hardening. The carbonized articles may 
be dropped directly in the quenching bath. 


American Gas Furnace Co. 


Gas Engineers and Manufacturers 


24 John Street 








No. 1 Case- 
Hardening 
Machine 
and 
Samples of 
Work Treated 








NOTE THIS. We specialize in use of gas for 
mechanical heating processes. Give us a 
Describe your work and get our advice. 
Information entails no obligation. 











New York 
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The Gateway to Greater Production 


Despite the fact that a close relation exists be- 
tween spoilage, slowing-up-of-men, damage to 
machinery, and poor lighting, a trip through a 
factory district is sufficient to show the num- 
ber of factories properly lighted to be alarm- 
ingly small. 


And this condition exists even though the de- 
mands upon American industry are greater to- 
day than ever before with the labor shortage 
becoming more acute every day. 


This wastage and lost motion in industry 


chargeable to poor lighting must be corrected. 
Edison MAZDA C and C-2 Lamps are the 
solution, the latest development in MAZDA 
lighting. 

MAZDA C is an exceptiona 
lighting unit specially developed for indoor ar 
door industrial needs. With this lamp night-time opera- 


t 
tion can proce ed with day-time efficiency. 


lly powerful commercial 
1 out- 


MAZDA C-2 is power lamp for use where 
color comparison is necessary under artificial it 
Consult your cal electric light company r nearest 


MAZDA agenttior com} lete details. 


EDISON LAMP WORKS of General Electric Company HARRISON, N. i 





BACKED BY MAZDA SERVICE 
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SAVES 
TIME AND 






Rapid Screw 
Cutting Device 


Is another time-saving at- 
tachment we have perfect- 
ed for our Porter-Cable 
Lathe. It embodies sim- 
plicity, accuracy and 
speed. 


T handles threading jobs up to 23 

inches in length. Its operation is 
simple and positive. It insures the 
maximum of accuracy, as the product 
is an exact duplication of the master 
screw which controls the movement of 
the carriage. One master screw for 
each pitch. 





Write us for Information 


THE PORTER-CABLE MACHINE COMPANY 


Water and Grape Streets, Syracuse, N. Y., U.S. A. 
Foreign Representative: BENJAMIN WHITTAKER, 2 Norfolk Street, Strand, London 
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Gilbert 
& Barker 
Furnaces 







Type C Semi-Muffle 
Case Hardening and 
Annealing Furnace. 











Get the Right Heat 


The best hardening formula is useless unless consistently adhered to by 
proper temperature control. This control is achieved in Gilbert and Barker 
Gas and Fuel Oil Furnaces-—because of fifty years’ experience in their building 
See the case hardening and annealing furnace illustrated. From the ground 
up, it admits of no possible improvement. The built-up construction with 
heavy sheet steel is reinforced with heavy angle iron straps riveted and bolted 
the whole being mounted on a heavy cast-iron bottom plate 


The counter-balanced door clears the opening to its full height, admitting 
Fire brick chamber lining, door lining and floor tile 


An opening is provided for pyrometer tube, 



















the heaviest charge 
are of the best quality. 
for exact heat measurement 





Our 50 years of practical experience combined with a thorough 8 
working knowledge of fuels and combustions and of heat Restore 4 
treating methods used in modern plants, enables us to advise sf etic 
you and furnish you Heat Treating Furnaces that will do 


your work right and at the lowest cost—This experience 
Put your problems up to us. 










is at your service free 
















Prices and information come at f 
your request—ask for Catalog 21. sens 


Gilbert & Barker Mfg. Co. 


11 Union Street, Springfield, Mass, 
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F it were the sole argument 

in favor of its use, the 

lessening of danger to life 
and limb would be sufficient 
to. warrant the installation 
of a.“‘New Britain’”’ Perma- 
nent Ladder in every place in 
your factory where a ladder 
is frequently used. 


Men are Scarce 


Don’t 
Jeopardize 


Their 


Lives! 











But when you consider the other 
shortcomings of the portable ladder 

which must be carted from place 
to place—that is never to be had 
when most needed—scant excuse 
is found for its use in boiler rooms, | 
about engines, machinery, shaft- 
ing, tanks, etc. 





For the central! standard ordinary 
1} in. pipe is employed. An exist- 
ing pipe may often be utilized, even 
with fittings intact, as the rungs 
are applied to the side of the pipe 
without slipping over the end. 


The 


New Britain 





Machine Co. : For more complete description 
* of ‘its. construction and uses write 
New Britain, Conn. "| for Bulletin No: 1222. 


The ‘‘New Britain’”’ 
PERMANENT LADDER 


—— — With Adjustable Rungs, er eee 
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Try a 
Moore Wrench 
Next Time 


Don’t be content with weak- 
jawed, inferior wrenches, 
when you can get a wrench 

so good the manufac- 
turer isn’t afraid to 

sell it on a guaran- 
teed basis 













2 


rt 


mu 
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Save Money, Time and Worry—Get a 
UNION TOOL CHEST 


money—keep tools clean, safe, free from rust. 


“Manet 


MOORE wrencnes 


Save time keep tools in place 


ui 





Save worry—you know immediately if one is bor- 
owed or mnisph iced. 


ey 


srtered oak or mar 
\ So leather 
Vere Perfect 
are sold that way Look at the wood handle model ’ swers—19 
shown here. The jaws are made of superior grade, Ingh und si One for 
carbon spetial analysis jaw steel. Every part of this a ; . 
' > our cate- 
wrenchris’strongly made and finely finished ion” aaat shane 
‘ REE come 
Wood Handle Wrenches are made in five sizes—6, ‘ it 


8, 10, 14 and 18 inches. Steel Handle in eight 
sizes. Full particulars and prices sent on request. 


wae ‘Moore: Drop: Forging Company. 


ee Sant oe large mgkers, of Drop Forgings. Sek, 
agar: * Springfield,“Mass.: - 9° s'%* = 4 


<VELNSEUSTONESUDESSOODUT AON TOON TORU GEUUEEUUEROUEOAAEEUEROODEUGERAUERATEEORGEROGGCOOUELLEOCEEEOOORONAIERCGERU COLI ORD OERCOEC EEO EOUD ORG EECOOEEOOOTOOROUOEOOOEEOOeD 


UNION” TOOL 
CHEST WORKS 
18 Railroad Street 
Rochester, New York 














Style A 
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NCREASING AND IMPROVING PRODUCTION is 
one of the best things R. T. Kent has ever written—and 
this is not our opinion only. In it he discusses some of 

the more important factors of plant operation and their rela- 
tion to the big problem of production. He ranks lighting, 
natural and artificial, as of prime importance—which is the 
reason we have gone to no little expense to prepare this 
edition of his book for free distribution among men whom it 
might benefit. We can’t give this book away indiscrimin- 
ately, much-as we would like to. It is intended for the men 
“higher up,” foremen, superintendents, managers and execu- 
tives; for these men it is of greatest value. Write on your 
business letterhead and we’ll mail your copy at once. 
CONTENTS: 

Chapter I, Efficient Manufacturing; II, The Human Element; III, 

Mistakes That Cost Money; IV, Preventative Repairs; V, The Twenty- 

Four-Hour-a-Day Plant; VI, Thunderstorms; VII, Accidents; VIII, 

Inspection, Rejection and Seconds; IX, Investment and Expense. 


Westinghouse Lamp Company 
165 Broadway, New York 


Sales Offices and Warehouses Throughout the Country 


bo 





ol 
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STOW MANUFACTURING COMPANY 


— Portable Tools of 
Proven Value 


Illustrated in 
Bulletin 102—Flexible Shafts 
Bulletin 101—Portable Eleetric Tools 
Bulletin 100—Electric Motors 
Just from the press—Free for the asking 
Built by the Oldest Portable Tool Manufacturers in America. 
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Stow Manufacturing Company 
Binghamton, N. Y., U.S. A. 





Stow Perfected Grinder, Adjustable 
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" Use the 
Cut out the - “ 
lost motion EC) k AV ORITE 


of nut turn- reversible ratchet 
ing. W REN CH 


Motion quick and 
Straight ahead. None 
of the lost motion of a 
fresh hold at every half 
turn 


BUILT STRONG FOR 
ROUGH USAGE. 
Greene, Tweed & Co. 


109 Duane St., New York 







Hine 


Keep Production 
and Accuracy 
at the Highest 

Point with This 


Ask for NEPONSET FLOOD LIGHT 


> an bl 
Bo let and During cloudy davs, evenings, night work, ete. — 

Prices. the operators need light directly on the cutting 
tools. Only a Neponset Adjustable Flood Light 
will do—one that can be instantly turned on any 
oint desired And here it is—a light that will 
oe cloudy, low-production days up to standard, 
and boost night-time output to day-light produc- 
tion Two styles—portable and for permanent 
fastening to the machine 


The Coffin Valve Co. 


Boston, Mass. 
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Of Course, You Want One 


Every up-to-date Toolmaker and 
Machinist should send for our cata- 
logue It shows the Tool Case that 
you'll want to keep your tools in 





TNS 


mn 


Gerstner Tool Cases 


are made in_ different 
styles and sizes with 
prices ranging from five 
to fifteen dollars They 
save you money in pro- 
tecting your tools from 
damage and keeping them 
orderly arranged We 
ship direct from our fac- 
tory and refund all money 
if you're not more than 
pleased. Write for our 
catalogue—it's free. 








Do you still use paper shims? 
Surely you're not still wasting time cutting 
paper shims to space your milling cutters 


Wear-ever when the Wear-ever Collars will not only 


° save time but do the job better? Mfrs f Mechani 
Adjustable eee ~ High Grade I ‘ol 
Spacing Collar Write us today for full information. Cases - LAE 
e ° ° bia S 
Scully-Jones Co., Chicago, Ill. DAS TON. OHIO.” fe DAYTON. O 
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THURSTON— | UU S— - CD 


FOR QuicA ASSEMBLY) 
All) Thurston C 


accurate as any = the 7 ial SPRINGS—Coiled and Flat 
































ure made from the best too ’ : Spring Cotters. Small Washers. 
aaae 7 : wy wath , “yh I Welch Patent—Expansion Plugs me & pnaen d Springs, $2.00. 
a en ae eae sia Send for Catalogue. Brass Cotters a Specialty. 
ahaa bagmagectbesegensr M. G. HUBBARD SPRING CO., Pontiac, Mich. 
+ P z ‘ : grils se: - i = = CUUUEUEOUEDEECEEOR CEEOL EERE OEE tonne 
. PU 
Thurston Mfg. Co. : 
Rnd M Lote & ding pad Die Piling < END for Catalog 8-Ashow- 
1 } Slitting and Screw Slotting Sawe, ec. ing furnaces for every re- 
Providence, R. I. quirement—75 standard types INDUSTRIAL 


_ FURNACES 


The Strong, Carlisle & Hammond Co. | Branches: Boston, Chicago, Detroit 
Frankfort Ave. Cleveland, Ohio J New York Phila Pittsburgh 
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The Scleroscope—(The Inter- 
national Standard Hardness tester) 
is use d the world over for testing the 
hardness of metals and materials. 
It is not feas ibh today to manufac- 
ture economically without this in- 
strument. Ask for literature 

The Pyroscope—(Temperature 
tester) now unive rsally recognized 
as the most practical shop instru- 
ment for measuring high tempera- 
ture and used for hardening, car- 


Pyroscope 


Selective Hardening boni izing, annealing and foun 
with Enamelite 


‘Punch . iy 
Shore Instrument & Menaieonatnd Company 
555-557 W. 22nd Street, New York 


Fore ign Age nts 









ircular free 
Fire ee or Enamelite f 


loc aising infus n of carl 
ha ing, also for | 
hard s of tool and ;: 
rey warping, hasr 
es ng meth I 
adopted by the I | 
States Governm i 
universally by 1 

fact larg: and 













































































ve Age nts for Eng nae and Italy, Coats Machine ool C Ltd., Caxton House, Lond ( Ss. W . ; 
St ( lasgow; Newcastle on Tyne. Iznosskoff, Suckau & Co., Petr rogr rad, R wala Aux | orge \ foal 1, Paris, aa... § - 
France R. 8, Stokvis & Zonen, Ltd., Belgium and Holland Yamatake & Co, Tokyo, “~ yan (Hardness Tester.) 
et teeeeennaneal COPUEUDELEDEERDOEE ODEON Teeeeeeeeene PUNUEGEDEUEDEDEREDEOEOELEREOADECEOEEETEREOEODOOOECEGEDEOEOEOETEOEUEOODEDECEOEOCETETETETETETEL 
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:{| This is a Machinery War— |: 
: Every minute, every useless move, every : 
: needless step, every dollar of capital 

saved in a machine shop will help win 

the war by increasing production. : 

Nicholson Expanding Mandrels save 2 

from two to ten minutes on each opera- 

tion, they save waste motions and need- 

less footsteps to the tool room. 

As one set covers sizes from 4 to 7 inches, = 

they release for other purposes capital = 

otherwise tied up in many sizes of solid 5 

mandrels. 
i Nicholson Expanding Mandrels fit round 
= or square holes, tapered or straight. Oliver No. 34 Disc and Spindle Sander . 
: Full information on request, or we'll Our Catalog No. 19 Describes 
: lend you one for thirty days without a Complete Line of 
: obligation. = 
| ON PATTERN SHOP 
: W. H. NICHOLSON & CO. ; 
: 114 Oregon Street, Wilkes-Barre, Pa. = EQUIPMEN | 

‘ , . 

en See Some OLIVER MACHINERY CO. 
= No. 6 Coldbrook St., Grand Rapids, Mich. 
| ee UCU TUCEDOCDECUTEDER TOUTE TOE DER EE EE TEODOR TODO nee mmuz et TUTTE Ce 
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for Armor Plates, Rails, A 
mobiles, Guns, Structural 
terial, etc. 


THE PiTTSBURG 


Pat. Aug. 14, 1917 
for determining the drawing, stam 
Sheet Metal. Write for circulars. 
Pittsburg Instrument & Mac 


Co., 101 Water St., Pittsburgh, 


Brinnell Hardness 
Testing Machines 


uto- 
Ma- 


METAL SHEET TESTER 


ping, 


compressive and folding qualities of 


hine 
Pa. 


TEL 
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UFKIN — 
RULES and MEASURING TAPES ww. 


eu HPAI Lad 
Mit! Hast i! 
THIN HI ° Tampere 
co 1 Semmens! Termperes 
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ACCURATE DURABLE 


well fitted in every way to do their work, 


me lurnin ure C 2. rota | 


TITTLE CHLEREAEN EEL EA 


VOCUENTEOOTUOO EEO EUN DONE SENG ENO UOTUUETEUUEOETUEETEEUT TENT EEOT TPE EREREER TEEN TENT TENE TERT EEUU EEE EEA REET 


THE SHORE SPECIALTIES 
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Give Your Machines 


This Advantage 


Some machines make a better showing 
than others, not because they're better 
machines, but because they're operated to 
better advantage. 


The advantage lies with the counter 
equipped machine—which counts produc- 
tion as it produces—so the operator can 
check up and keep up its efficiency. 

Creditable performance is assured; your 
own prestige machine builder upheld; 
your product held to its best performance— 
if given the advantage of 


as 


COUNTERS 


Don’t leave a chance for haphazard 
operation to handicap your machine or 
detract from its efficiency. 

Any 
staking 


building—worth 
on worth a 


machine worth 


your reputation is 


Veeder Counter. 








The Set-Back Rotary Ratchet Counter above 
gisters one for each reciprocating movement, 
recording an operation. Set back to zero by simply 


be furnished with any number of 
ten. Also made with lock and 
ering with record 


turning knob. Can 
figure-wheels up to 
keys to prevent tam} 








Sack Counter 


Set-I 


te turn of 


The 
registers one f 
Turning key 


Revolution 
wr each comple 
at left sets | 


al wove 
a shaft 


yack figures to zero, 


and lock prevents tampering by employees. 
Any number of figure-wheels to ten 
. ‘ : 7 —— 
See Booklet 15 free -for 
full descriptions of models 


The Veeder Mfg. Co. 


15 Sargeant Street, Hartford, Conn. 
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To Mark Tools 


Not with steel s stamps for the often injure fine tools. The right 
way t it 1s wit! t Washington Etching \lachine It is 
the ideal method for marking hardened or delicate tools and 
gact ese neat, dean work economically 
T Washington” works on the pantograph principle, and is 
furnished with metal matrices py blocks which can be 
nged like type in any desired combination of letters or 
hgures. 


Complete information and price sent on request. 


The Spicer Tabulating Machine Co. 
3318-3320-3322 Volta Place N. W. 
Washington, D. C. 


Representatives f¢ e British Isles 


Burton Griffiths & Co., 
Ludgat Square, ‘tales Hill, L } 


ndon, E. C., England 


UU 


Randall & Stickney 
Indicators and Gauges 
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Z meast s yn tupli 

= parts. Quickly an l ily 

= phed set i 

= pl t and sDluty. 

= (a ate in t isanat 

= i met seal I 

= t! rapid ( te 

= large quanti 

= modern shop s e wit 

= tl 

= Write us today. 

Randall & Stickney 

= Waltham, Mass., U. S. A. = 
= gumnennmnnentnint TOUUATATTTTOEEERRARAUUUOUEOEREREEOUAOOOEDEEUOOESUA TATOO TEOOOROREL UO OOO DEESEEOOOODORODNNANAAHLIEE sevesovovevvesnsneeornnnsneenenninnnnn 
S2UUUAEETUOUEATADATU EAA TA LETTE AENEAN '" 
-*'Tell Me Exactly” 
= Supt 

= be 

ES exa 

= dai 

= ma 

= iat 

= fa 

: $5.00 U.S.A 

= All Dealers. 

= ~ a , Thr . 

: F. B. REDINGTON COMPANY, Chicago, III. 
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Symbolizes Superiority 


The fact of ‘“Brubaker’’ Superiority is undeniable 
if the popularity of our Taps, Dies, Reamers and 
Screw Plates is proof. Our policy from the beginning 
has been a concentrated determination to make our 
name, ‘Brubaker’ stand for the highest in workman- 
ship, material and extended service. Our work is that 
of a highly trained and specialized force of men. 


Send us a postal for our circular. 


W. L. Brubaker and Bros. 
[ Millersburg, Pa. New York: 50 Church Street 
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High Overhead and Labor Costs 
Demand It— 


The manufacturers who keep their eyes peeled 
for extra profits are the most enthusiastic users 


"~ UNIVERSAL 
ANGLE PLATE 


It saves MOST OF THE TIME required to 
make set-ups—overhead and labor costs take a 
drop that easily nets a dollar an hour. 

Will you save it? You will, if you investigate 
Universal Angle Plates. One set-up is all that is 
necessary, for all kinds of jobs on one machine. 
The Universal adjusts itself to any horizontal 
angle within 360 degrees—to any vertical angle 
within 90 degrees. Four sizes, two styles. 


TUOHUCU EEO OOERTORUSEROREDCEECOEEE RDNA COE EOE 


TULLE 
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TELL 


Details in Booklet. 


Boston Scale & Machine Company 


381-389 Congress Street, Boston, Mass. 
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THE MARVEL METAL BAND SAW No. 8 





Upright Position for Ordinary Cutting Tilted Position for Cutting on an Angle 


And it built like a machine tool, is extremely easy to operate and has great range and capacity 


ARMSTRONG-BLUM MFG. CO., 347 N. FRANCISCO AVENUE, CHICAGO, ILL., U.S. A. 


0 


PATENTED 








It Will Cut on An Angle Up to 45 Degrees to Either Right or Left 


Better Let Us Send a Circular with Full Details 
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bling 


Cut your costs 


bearings with Laminated 
Shims. They peel to the 
thickness desired. 


Write for a free sample shim, 





LAMINATED ealy Asus 
within .002” in thick- 
ness—yet always as 


SHIMS sia erp ee | 








both assem- 
and repairing cap 









Laminated Shim Company 
533 Canal Street, NEW YORK CITY 


2113 Dime Bank Bldg., Detroit, Mich 
Weiss-Bosley Company, St Louis, M 
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If there is anything you want— 


NOW-— 
NOW— 
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or something you don't want that other readers of this paper can supply—or use—advertise 


in the 
Searchlight Section 


is the time to offer good second-hand equipment or machinery for sale. The demand is great 
for good plant for immediate delivery. That’s why you should advertise NOW. 


or any other time, use the Searchlight Section for advertising 


Agencies Wanted Contracts Wanted Miscellaneous Wants Positions Wanted 

Agents Wanted Educational Courses New Industries W anted Property For Sale 

Auction Notices Employment Agencies Partners Wanted Receivers’ Sales 

Buildings For Sale Exchanges Patents For Sale Representatives Wanted 
Jusiness Opportunities For Rent [tems Patent Attorneys Salesmen Wanted 

Civil Service Opportunities Franchises Plants For Sale Work Wanted 

Contracts To Be Let Industrial Sites Positions Vacant Etc., Etc., Et 35 
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Their Quality is the Result 
of Specialization 


“LENOX” HACK SAWS 


American Saw & Mfg. Co 
Springfield, Mass. 








LENOX « 
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FORTEEOOREAEOOROEEEOOGENOCEtOti tates 


DOUBLE SAVINGS 


in cutting on PEERLESS HIGH SPEED METAL SAWS; they save 


mn 


both Time and Material : 
Supposing you sa nly yy on each cut, 200 Ib. of material are saved = 
¢n 100 cuts of 12 in. round. Your savings may be several times yy in & ld M t ] ~ = 
Have you ever stopped to consider that the waste of material in wide O e a aw = 
ts, especially at tt ~ a high cost, will pay for a PEERLESS = 


PELEUEUEDEEEDELEREEEEUDERAEUAA EEA ATE A TOOL AAEDDEEAUAEAEUAAADAAAA AE UA OOOE ATA OOOUEOUU EUSA ASEDEAEAEEEEOESOAEEUOOESGOELCEALERELLDSOLEOEAAEAESTEOAAEDEEAGEASERADOOSRDEAAANRONOUONARENAAOOOROED me 


in a remarkably short time? 


VEUUDEEELDEDELEDEOUD DES SEAGER NCE OADEEDEDE RED OUEEEOEDUOEEOEEOLGEOA DN pUEREOOEOAEDEOEDEDOEOSEOE 


This is only one of the réasons for so many repeated orders, and large Catalog will be sent on application to 
meerns having standar dise d ti PEERLESS he many other 
reasons can only be fully appreciated after comparative test . 
S| qWrite for a list of users, some of these machines may be working in Vandyck Churchill Company 
= your vicinity A careful in stig ation ys arouses enthusiasm 


PEERLESS MACHINE CO., Racine, Wisconsin 93 Liberty Street, New York 
1615 Racine Street = 
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$75 


A Cold Saw 
superior to 2 
hack saw on 
cuts up to ites 





PHIM 
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The Burr ld Saw 

i well : le machine 

that will ke straight, 

mi , pe bean lé up 
34” 








POOTEEOECUEEEEE 


MASSACHUSETTS SAW WORKS 
SPRINGFIELD, MASS 


Write for Booklet. 


John T. Burr & Son : 


UM 
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OOSDURLEDOSEALDVODEDSDRAAAUROERISALEGHEED 





U.S.A Z Brooklyn, N. Y. 
TTT COPUUEUCERCEOCUECECEUETECOUEEEOECOTEEETEOETETETETETODE POT COCUUEUELEREOOUECEEEEEEROEODERDEOE CODE TEDET Ete i 
Cee TELL CCC CCC TCC 


Se a = 
FOR DRAWING \ASTRUMERTS = 
WAto. ACTEMEDER & SONS. = 
\S4'S Wuwst Ave pe Te = 


“M I - F O RD” ‘HACK SAW BLADES 
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Eo Bu The Name ‘i 


O By Th eName” . 
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: 1 The HENRY G. THOMPSON & ‘SON C0.. NEW HAVEN, CONN. 


aunt UU nm LLL COCUUDECHOEDEDEDEEEEENEE 
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TH ene eee 


HACK “STERLING” : SAWS 


“OU t DOURUDNOSAOEOGAUDOOEADENAELOOEE SU ae 





Trade 


SEMHI ied ies 


Write for catalog and full information. 


HUTHER BROS. SAW MFG. CO., INC. 
= 1109 University Ave. rece an ¥. 


Ey TTL ' POCEEaTee HE mn ceeeeeeneaneient POSUEEOOUEECOCEAOLETOTERSALEODEE TON i MUU CCC COU CUCOULOELUCCUC CUCL CUCU COLL ULCUCE UL ULOU LL 


CCC 








@ STERLING 





Ue 


Diamond Saw & Stamping Works, Buffalo, N. Y. 
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-FORGINGS | 
OF 
CHARACTER) 


This diamond is the insignia. 


A forging must come up to the high 
standard set before it may bear this 
mark—-before it is allowed to leave 
our shops. 


Diamond Service includes all kinds 
of drop forgings to 50 pounds. Also 
prompt deliveries. Let us bid 


Steel Improvement & Forge Co. 
Cleveland, Ohio 
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CASTINGS 


Any Size—From Ounces 
to 150,000 Ibs. Each 


CEPUDUROADEGUEUEDECUTECROEOECEREDEROAOEDEOE OO EOROROOEOEOOOGE 


We'll make any kind of a casting from iron or semi-steel but 
‘ t 3 in making the heavy castings of nag st quality = 
i ngth Our ye t exp r e m ling engin = 
bas inders, fly wl turbir you the best 


W rite us anal your require- 


service and castings that 
ments. Catalog upon request. 


reneeeany 


Foundry Department. 


Farrel Foundry & Machine Co. 


seecetanenene 
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= Ansonia Connecticut = 
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DROP FORGI! 


Detroit Offic 


“UGH MF6.S 70 
= Hatis Own USA 









If you have use for die castings, | 
especially in large quantities, our 
quotations will interest you. 


Let us estimate. 
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The Whitman & Barnes Manufacturing 


Established 62 years 


1000 West i20th Street 
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Company 
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With a Single Cutter 


You can finish each piece of work, the helical milling cutter cutting 
continuously around practically any contour surface with 


THE ANDERSON 
DIE FORMING MACHINE 


The cutter is of the form of the 
ratchet screw. When rotated 
at high speed it shears the 
material off the work rapidly. 
: For Blanking Dies, Formers, 
Cams and Profiling Machines, 
Irregular Gauges, Metal Mod- 
els and Patterns, Threading 
Dies, etc. 


SUL 





SOLDRELA EAGLE 
FOUPURDDEREDOEEADAEO EE EOEL 


COOUAUDEUEDOODRDDEDERREDEDPORLEDEE 


ebbaeatanel 


Write for Bulletin. 


SUUEEEEE REED EEE 


The Anderson Die Machine Co. 


Bridgeport, Connecticut 
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PU TULL i POLLO LULL LLL LEE ELL b Deaunonnanannnane CEOUELERUUREOAERGOEEDDOEDOREEGOEECUEORCORERGEEGAEOOOEES 
vir , . ° ide mi ou 
finished complete to blueprints in : aa “all ee 

Aluminum Zinc, Tin and 

Aluminum 

: ~ and = : Catalog upon Request 

Aluminum Alloys — | 7atoxay tran. company 

: : : ill Broadway New York, N. Y. 

? on account of their lightness and strength : 
offer new opportunities to TT EEE rane ! MD PUUELEONOERAEEET NECN 
Cut Your Production Costs | | (fj 3 Sar 
without lowering your standards of quality, be ; li : 
cause GERMANN castings are superior in every E Stewart Process Die-Castings : 
way to sand castings machined. E are in every way superior. They com- a]: 

t : — - yine accuracy, uniformity, strength and 5 : 
Send blueprints or samples for estimate = = sh. Besides, they are cheaper Ia} = 

: It will pay you to use Stewart Process i: : 

Descriptive booklet on request die-castings. Iai} = 

ne (ALE 

f qi: 

GERMANN BRONZE CO. Stowert, Manufecturing Fl | 

345 W. 19th Street, ERIE, PA. : Wells Street Bridge =e 

Makers of Finished Die-Castings in Aluminum, Tin, Zinc, Lead : Chicago, U. S. A. q : 

7 aes a : > UU TILILILTILILIITIIILIIItititiitiilL [LILI 11111111)» 4 : 
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Framework for Vesta lighting system built up from Franklin Castings 


Value of Franklin Die-Castings 


Kconomy in these days is increasingly necessary. The present high 
cost of raw materials and labor demand it. 

The Automobile and Accessory industry has long recognized every 
process which has enabled it to put out the best product at the least 
possible cost. 

franklin Die-Castings are used by many of the .argest manufacturers 
of automobiles and accessories—engine bearings, frameworks for 
nagnetos, lighting systems, oil, water and air pumps, represent only a 
small proportion of the present uses. 

Franklin castings being produced in steel dies reduce machining to a 
minimum, in most cases eliminating it altogether. 

What Franklin Die-Castings have done for the automobile industry 
they can do for you. Write for booklet ““H” and send blueprints for 


quotation. 


Franklin Manufacturing Co. 
740 Gifford St., Syracuse, N. Y. 


FRANKLIN £1 DIE CASTINGS 


vy 
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You Can’t Beat 
Economy Power Saws 
for production and accuracy 





(Frame can- 
machines are 


RAW CUT, 
not fall and break b! 


Oil Compression Lift. 
ades.) The 


geared, equipped with friction clutch and swivel! 
vise 
If you are looking for a saw that will give results 
with long service and profits without loss of tims 
and will cut bars, pipe, beams, etc., at less cost than 
any other method you want an Economy Saw. They 
cut fast and accurately. Low in price. Built in all 
sizes, belt and motor driv: Prompt shipments 
W) ite ? details 
W. Robertson Machine and Foundry Co. 
556-558 Rano Street, Buffalo, New York 
peetantnanste CUOUPEEE DUDE EUDCDEDEOEDEREDOGETEDEOEOETOED TOOUDORROROEOREROROEORTEOEEADAGEOEME PELUDCUDAURDECEOSOSEROEDEOEODOREADEDEDEOUTEOOSEREEIOEE 
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BAKER | 


High Speed Drills and 
Key -Seaters 





JT 


Both are world famous Let them increase 
your profits as they are ing for so many 
other Interesting catak nt on request 


| ebew Brothers, Toledo, O., U.S.A. 
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Mieeeee ~~ 
Lele White 


Metal Die Castings 


Will boring about a tremendous saving for you 
in the production of small parta Ask us for 
estimates 


Parker White-Metal & Machine Co. 


ee Erie, Pa. 
bib tit tre g| 


HA] 




























JUL seeeeeeneniannt um seeeeenens CUODOEEEREL EDD OOROGUERERREDOOREEEEEEREOORGDEEAAEDCAGTOOEEETEEEE ED EEET 
: f white metal and aluminum for all ‘ 

= Send us blue prints for quotation in eta 

= f our service. Prompt deliveries. 

= DIE CASTING CO. of N. J., IRVINGTON, N. J. 
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pecial work arises, for which you have no equip 
Our Gear Cutting Department 1 
pecial jobs— 


When 
ment, just write us 
prepared to take care of those large 


Newark Gear Cutting Machine Co. 
Newark, N. J. 


TI 
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TT 


BALL and ROLLER BEARINGS 


Sole Agents for the U. S. of 
THE BOWDEN PATENT WIRE MECHANISM 


for ~ Transmission of Reci iting Motior 
th a Fiexiol and Tortuous route 


THE GWILLIAM COMPANY 
ENGINEERS 
NEW YORK, 253 W. 58th ST. (AT BROADWAY) 
1314 ARCH STREET, PHILADELPHIA 


DULETURERUEEUE ODER RDERER AEG REE REA DERRE EER EEEREEEE EERE TEEPE 
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) ELECTRIC CRANE & HOIST CO. 


mittot’tia MONTOUR FALLS PITTSBURO 
MONTREAL, 





CHICAGO 
cesTen Be eee reer unre 


abvaenennenvsnoee 


ULL LL 





COTTE TOOTEUEDEATEROE GORDO RDURUEREOOEEOU READER EEORUATUADE ETE ECE EGE 


LLL Le 


Only reliable products can 
be continuously advertised 


STULECEPOETETEEE EERE 


COCEUOESAERUETAT EAE Het eaten Histonnent COCUEEEOSAEUEOEOUERGRCECUTETDEOEGEGEGEGUCRORUECEUEDEROGED EEE HOeetatt retninens 
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So FOR 





, | 
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lotor Housing and Base 
Another Example of our Achievement in 


Aluminum Die-Casting 
~ . 
DO 
MAIN OFFICE AND EASTERN PLANT 
WESTERN PLANT B ROOKLYN. N.Y. NEW JERSEY PLANT 
TOLEDO.,OHIO. NEWARK, N.J. 


SALES OFFICES 


CHICAGO DETROIT ROCHESTER BOSTON 
4414 NO.CAMPBELL AVE 914 FORD BUILDING 159 ST. PAUL ST 723 OLIVER BUILDING 





EE 
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WE Saree 


RCHLIGHT SECTION 


Re-Manufactured Machinery 



































Guaranteed Tools for Immediate Delivery 


YOUR MONEY BACK IF YOU RETURN No EXCUSES | 


QUR GUARANTEES pxcttQHtne WITHIN 2 DAYS OF NECESSARY | 


Rew ANUFACTURED <2" 


-(ORIGINATED BY US) - ~ft. Mueller. 


-ft.G 
Ss -ft. Western Full Univ. 
VERTICAL BORING MACHINES 


ang. 
-ft. Niles Full Univ. 3 
30-in. Bullard. 


34-in. swing Colburn. 

35-in. Rogers. 

36-in. swing Bullard, side head. 

48-in. Colburn, 2 hds. 

5l-in. Bullard, 2 hds. 

54-in. Wais-King, 2 hds. 
—60-in. Bickford. 


HORIZONTAL BORING 
MACHINES 


No. 1 Universal Horizontal. 3 
3 .-in. bar Beaman & Smith. 
No. 4 Newton, 2 spindle, 4 in. 
2 spindle Beaman & Smith Cyl. Boring. 


PLANERS 


x 5-ft. Flather. 

x 6-ft. American. 

x 4-ft. Gray. 

24x 24-in. x 5-ft. Gray. 

24x 24-in. x 6-ft. Cincinnati. 

24 x 24-in.x 6-ft. American. 
x 
x 
x 
x 
x 






mt eet et eet et BD 
o Oe wewwhr 
APROPROOPLADHEDEND ENON EEDONORDENOROEHONT EO EOOEOOOHEONEED 


UO Litt iit) 


t/t beens eerenees 


et it te tet tt ND 


Ascncenasaneeasanens 
~~ 


scapeanansasas 


22 x 22-in. 
22 x 22-in. 
24 x 24-in. 


26 x 26-in. 6-ft. American. 

26 x 26-in. 7-ft. Gray. 

26 x 26-in. 7-ft. Gray, 1 hd. H 
30 x 30-in. x 10-ft. Powell, 4 hds. : 
8-ft. Gray, 2 hds. 


ont tat tt nt om ot od AD ed Od 


32 x 32-in. 


MILLING MACHINES 


No. 5 Brainard. 

No. 3 Brainard Plain. 

No. 25 Becker Plain. 

No. 2 Cincinnati Universal. 

No. 3A Owen Plain. 

No. 5 Schuchardt & Schutte Plain. 
No. 4B Becker Vertical. 

No. 2 Pratt & Whitney Lincoln. 

60 x 48-in. x 8-ft. Ingersoll Slab. 
Beaman & Smith, 2 vert. hds., 1 hor. 
cross bor. hd. 


TTT 











Showing one half the north bay of our plant. Photo taken Aug. 19th, 


sapeeansanannnasaagata 


ENGINE LATHES—Latest Models 

x 8-ft. Hamilton, D.B.G., C.R., semi-O.C.G. 
x §8-ft. Hamilton, D.B.G., turret tool post. 
x 10-ft. Hamilton, D.B.G., C.R., semi-Q.C.G. PRESSES 
x 10-ft. Hamilton, D.B.G., turret tool post. a ee a 
x §8-ft. Davenport, D.B.G., turret tool post. No. 5 Niagara Inclinable. 
x 10-ft. Davis, D.B.G., C.R., Q.C.G. No. 5 Consolidated Inclinable. 
2—24-in. x 10-ft. Lodge & Shipley, D.B.G., C.R., Q.C.G. oe aes Sareea Punch. 
6—24-in. x 10-ft. Lodge & Shipley, Slective Gd. Hd., C.R. No. 73 ome Tetensine Presses. 
11—26-in. x 10-ft. American, D.B.G., C.R., Q.C.G. : 

x No. 17 Williams & White Double End 

x 

x 

x 

x 

x 

x 

x 


a | 


24—22-in. 
5—22-in. 
6—22-in. 
2—22-in. 
4—22-in. 
20—22-in. 


seneavaceeenseanons 


te ND et et et et et 


No. 23 B Niagara Toggle Press 
2—26-in. x 10-ft. American, D.B.G., carriage turret. oe 
19 —26-in. x 12-ft. Putnam, carriage-turret, semi-Q.C.G. : 
9—26-in. x 12-ft. Putnam, C.R., semi-Q.C.G. MISCELLANEOUS 
12-ft. Wickes, D.B.G., C.R., semi-Q.C.G. Stn 9 Giada Massanter, 
10-ft. Niles, Bement, Pond, Q.C.G. No. 1 Baker Bros. Keyseater. 
14-ft. Lodge & Shipley, Select. Gd. Hd., C.R., carriage turret. No. 1 Morton Keyseater. : 
. aa « a . a - No. 2 LaPointe Broaching Machine. 
16-ft. Lodge & Shipley, Slect. Gd. Hd., C.R., carriage turret. Sein, Glanall & Recker Piece Machine. 
18-ft. Pittsburgh Triple Geared, Q.C.G. 


12—26-in. 
10—28-in. 
4—28-in. 
3 —30-in. 


9—40-in. 6-in. Bignall & Keeler Pipe Machine 


6-spindle National Nut Tapper. 
TURRETS ates \ sic 10-in. Bement Slotter. 
‘ - ns RET I SaeeS Models No. 15 Garvin Profiler. 
18—21-in. Gisholts, 2-step, 5-in. belt, 3) in. hole. 
25—21-in. Gisholts, motor arrangement, 3}-in. hole. 
3—24-in. Gi 3-ste -in. be Si >. 
1 +, in Gisholts, 3-step, 4 in belt, 4 -in. hole wane deni’ fied the teed ven went in 
36—24-in. Gisholts, 2-step, 6-in. belt, 6-in. hole. hile Met. wette fee eur Goce List which 
37—24-in. Gisholts, motor arrangement, 6-in. hole. describes several hundred others. 


3—3-A Warner & Swasey. 


HILL, CLARKE & CO. of CHICAGO 


625 Washington Boulevard 


=. | 
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AVAILABLE NOW!! 
DRILLS 
C-14—1—Heavy type Baker Bros. vertical drill 
press, B.G., P.F., sliding table, 4 step cone 
Drills to contes of 26-in. cir¢ 
C-20—1 -in. Snyder verti a1 dr ill press: screw 
and lever feed, B.G., raise tabl 8 in. diar 
21- 24-in. Barnes vertical drill press, lever = 
feed, ‘Tstep one 
C-2 24-in. Prentiss vertical drill press, screw 
and ¥ ver feed, i step cone 
C-25—1—20-in. Barnes vertical drill press, B.G., 
P_F., screw and lever feed, 18 in. table 
C-481 l 38-in Pickford vertical drill press, 
B.G., P.F., °.H. screw and lever feed 
C-144—1—S spindle Gardam multiple adjustable 
drill, B.G., P.F., No. 1 Morse taper socket 
C-42— 1 National separator, 6 spindle turret 
drilling and boring press. Cap. up to ? in. holes, 
I1—32 x 25 tn. slotted table and |! 25 in. round 
slotted table. P.F. No. 3 Morse taper socket 
D-385—1—Michigan plain head gauge drill press 
with three special heads, |! spindles and counter- 
shaft 
Ind. 24—1—20-in. Barnes drill press, B.G., P.1 
K-122—1—Hoefer 28-in. drill press, B.G., P.1 


HUOEEODOEOAONEOEOROEOROROOEOAONENEOROAS 





S.H 
C-6§15—1—24-in. Mueller drill press, B.G PI 
C-617—1—Vertical double spindle drilling and 
tapping machine, 13 in. swing, 10 x 18 in. oi! 


pan table. Spindles on 10 in. centers 
FNGINE LATHES 

C-630—1—16 in. x 8 ft. Miller serew cutting lathe 
i in. hole through spindle, P.P., H.C.F., steady 
rest, complete 

C-29—1 16 in x 7 ft. American screw cutting 
lathe, | in. hollow spindle; quick change gears 

I 


SULDATUDEOAEOROUEOOOUEORGEEROAEORUEDEDEOUEREAONOROUGOEOHOEOEARORONONAOROeOEORONES 


rise and fall rest, P< 
C-628—1!s8 in. x 10 ft. Hendey screw cutting lathe 
1 in. hollow spindle, P.C.F., compound rest, 


4 step cone, complete 

C-627 - 20 in. x 12 ft. Putnam screw cutting 
lathe lid spindle, rise and fall rest, H.C 1 
steady rest compl te 

C-826—1— 36 18 ft. Putnam screw cutting 
lathe solid spindle P.R.,. P.C.I $ stey 
complete 

C-3—1 lodge and Davis, 14 x 6 tool room lathe 
P..G., } in. hollow spind! compound rest, 4 step 
cone 

St. P. 17—1—Lodge & Shipley encine lathe, 20 in 
swing, 10 ft. bed B.G., patent head, quick change 





gears, complete 


aa RRET LATHES 


C-612 1 VM “wasey turret lathe 12 
: swir 10 in. between centers, bar feed 
= hollow ha at 6 hole round turret, complete 
= CC-30 r $+ Kempsmith turret lathe, bar 
4 feed, el power, cutting-off attachment, quick 
return, auto. stop, complete 
D-13—1— Dresser and Mueller, 16 in. brass turret 


lathe with C.S 
C-40-—1— 14 in. x 6 ft. Fox Monitor brass working 








= turret lathe: chasing bar. 6 head 
= hole, auto. stop SF complete with CS 
C-217—1 S| x 16 Potter & Johnston Auto. turret 

lathe, solid spindle, 5 head turret with 2! ir 
holes 

= BORING MILI 

= K-51—1!—Walburn & Swanson, 120 in. boring 

= mill, movable housing, 2 heads, belt driven with 

. MILLING MAC HINES 

= (€-603 1--N I LeBlond Universal Hing 

= machine, index | d, 4to 100, 9 34 in. slotted 

: table, 4 step cone ¢ mmoplete wit! vise and friction 
( ~ 

= C-604—1—No. 0 Cincinnati plain milling machine, 

= S x 28 in. slotted ta Pt 1 step ne wit! 

= vise and friction CS 

= C€-(05—1!I—No. 1} Cincinnati Universal Milling 
Machine with index head mmplete with vise 


and fri-tion C.S 

C-130— No. 4 Garvin plain millers, 12 x 6 x f 
P.F., overhanging arm, vise and mandrel, open 
belt type 

C-416—1—Hor. Ingersoll slab miller, 48 in. be- 
tween housings, bed 36 in. x 12 ft., with “T’’ 
slots, power cross and down feed, “PSI to table. 


SCREW MAC HIN! Ss 





HUCEUUEREUREEOOUUETATOEOEOENOEOEOTEUEOEOEOEONUOEONERDEOESECTEASEEN EGU RODEO ENOEEDEO ONDER EO EOOODUOSEEDEDORSEOEEOSOSOEEOOSEEODAEOEOOUEEONSEOEEOETESESORNEEOEOEREOSESHOEOEROROEORDDSCOOREOERESUEOEOROEDEOOERONOROEONEEOEOEROEEOROONES 


TI 





Get the complete list No. A.M. 304 


HARRIS BROTHERS CO 
35th and Iron Sts., Chicago, Il 


SUNUEUEOHOEDEOEOEOEORORORUEOSOECOOOREOSOROEOEIEDS 


C-6§10—1j-in. Cleveland Automati screw ma- 
chine omplete 
C-611 | No. 53, 1-in., 4-spindle National Acme 
= Auto. screw machin complet 
C-1091 16 x 30 in. Jones & Lamson hand screw 
machine, 6 head turret, with } in. hollow spindle. 
SHAPERS 

= C-631—1—16-in Hollow head crank shaper 
= stock brie lge, complete with vise and C.S = 
= C-63 f-in. Smith & Mills crank shapers, = 
. complete with C.S : 
> Ind. 22 18-in. Barker crank shaper, P.1 = 
= step cone complete with vise nd CS = 
PRESSES 3 
CC-8—2—No. 18 Open back inelinable Bliss = 
= presses = 
= CC-10—2—No. 19 Open back ir nable Bliss = 
= presses : 
= CC-12—1 No. 20 Open back iInclinable Bliss = 
: presses = 
5s Ch $—2—No. 21 Open back inclinable Blis : 
: presses : 
= CC-14—1—No. ?1 Gordon & Gilbert solid press = 
= CC-1§4—I1—No 9 Bliss horn press djustable : 
= table = 
= (€-6§21—I—No. 4 Bliss stamping press with C.S = 
= €-6§23 1 No. 1 Parker Bros. vertical power = 
4 trimming press, 5} in. throat 3 
= (C-§24—1—Punch press, open back, 7! in. between = 
2 housings, 2 in opening through hotte om = 
=> ©C-625 l No Standish vertical trimming = 
4 press, 6 in throat, 14 in. x 2 in. bottom opening. = 


gessseninens 
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New York’s Greatest Stock 
(PARTIAL LIST) 


SHAPEF <= 
New 24-in. Hollin® ‘orth Improved 
Triple Geared Cronk Shapers 
PLANERS 
60 x 60-in. x 28-ft. Betts Ploster, two 
heads 
55 x 46-in. x 14-ft. Lincoln, four heads 
48 x 48-in. x 12-ft. Niles, two heads 
36 x 36-in. x 12-ft. Niles, two heads 
32 x 32-in. x 10-ft. Pond 
30 x 30-in. x 10-ft. Powell, two heads 
30 x 30-in. x 8-ft. Pease, ‘two heads 
2—28 x 28-in. x 7-ft. New Haven 
26 x 26-in. x 8-ft. Niles 
26 x 26-in, x 6-ft. Hendey 
LATHES 
60-in. Fifield, 9-ft. centers, face plate 
drive 
60-in. x 20-ft. New Haven, face plate 
drive 
48-in. x 16-ft. Niles Tire or Car Wheel, 
double head type, face plate drive, 
triple geared 
36-in. x 20-ft. New Haven, compound 
rest, power cross feed, 14 ft. 6 in 
between centers 
36-in. x 16-ft. Bradford, compound 
rest, power cross feed 


36-in. x 14-ft. Putnam, heavy duty, 
triple geared, face plate drive 
$2?-in. x 19-ft. Putnam, heavy duty, 


triple geared, face plate drive, 
raising blocks to swing 54 in 

30-in. x 28-ft. Fifield, compound rest, 
power cross feed 

30-in. x 16-ft. F'field, compound rest, 
power cross feed, raising blocks to 
swing 38 in 

28-in. x 17-ft. New Haven, raising 
blocks to swing 30 in., hollow 
spindle, full swing rest, compound 
rest, power cross feed 

24-in. x 24-ft. Fitchburg, raising blocks 
to swing 30 in., compound rest, 
power cross feed, 19 ft. between 
centers 

BENDING ROLLS 

No. | Hilles & Jones Straightening 
Rolls, 5 ft. 2 in. between housings 

Ship Plate Bending Rolls, 9 ft. 2 in 
between housing 

Ship Plate Bendin Rolls, 5 ft. 10 in 
between housi 

Niles double geared Bending Rolls, 
drop end housing, 403 in. between 
housings 

GEAR CUTTERS 

Four 48-in. Newton Automatic Spur 
Gear 

10-in. Flather Automatic Spur Gear 

36-in. Brown & Sharpe Automatic Hob 

& Spur Gear 

in. Brown & Sharpe Automat 

Spiral Gear 
Gould & Eberhardt Spur and 

Bevel Gear 

24-in. Whiton Automatic Spur and 
Bevel Gear 

24-in. Brainard Automatic Spur 

2—No. 12 Brown & Sharpe Automatic 
Spur and Bevel 

19 x 5-in. Lees Grant Automatic Spur 
ind Spiral 


NEW YORK MACHINERY EXCHANGE, Inc. 


50 Church Street, New York City 
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14 spindk 
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x 8 Porter 
IS x 8 Rahn-Mayer 
18 x 6 Re T 


28 x 14 
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o4-1 
A) x 
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Blaisdell, 
ndle Gar 
Natco, 

$2-in. Bickford plain radial 
# Quint Turret 
25 Foote-Burt heavy 


Fox drill 





2—135 ib 


Used 
Machinery 


Pratt & Whitney v 


12x Landi 
No. 4 Springfiel 
No. 5 Rivett 
No 12 x 601 
No. 6 Bryant inte 
No. 200 Heald } 
No. 2 Garvir 
6x48 P&W 

9 x 24 Leland w 
6 x 32 Nort 
10 x £6 Nortor 


16x 16x 6 Li 
"A xX 5 Po 


26 x 26x6L 


Miscellaneous 


( 
le 


reenenennniny 


ed, ¢ 
18 x 8 Lodge & Shipk 
5 “20 x 8 Lodge 
22 x 10 Lo 
Pond, ¢ 
t Pond, ¢ 


Ty ) ] 
’& Oin 
& W.! 
drop har 


li 


Drilling Machines 
}- pad Foote-Burt, 
Barr 
iry & Wrigl 
slid 


18 spindl 


Grinders 


iy lane ! 
in lis | nh 
rr al 
inl 
iain 
Lathes 
ilton pl 
PC 
& SI 
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Millers 


srainerd uni\ 


Planers 
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he ed & Davi 


, turre 


ynd Aut 


Henry Prentiss 


Inc 
Formerly PRFNTISS 
SUPPLY 
149 Broadway, 


re 


PC 


able 


mer 


€ 


irface 


& 


& Co. 


New York, N. Y. 
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OUR MOTTO 


MODERN TOOLS -LOWEST PRICES -HONEST BUSINESS 






























i PLANERS 2—25 in. Milwaukee, BRAND NEW, back-geared 1—30 in. New Haven sliding head drill press 
3 12 x 36 in. Federal bench precision planet 2—25 in. Smith & Mills, single pulley drive 1—36 in. New Haven sliding head drill press 
3 15x 12in. x 3 ft. 41in. between po Ames Planet 7 . 
F 30 x 30 in. x 8 ft. between pockets, Harrington, AUTOMATICS GRINDERS 
H Plar »— No. 52 National-Acme, single pulley drive , . " Mars - 
: 36 x 36 x 10 ft. between pockets, Pease Planer 5) No. 53 National-Acme. single pulley drive No ms ty narth & lorman Universal, BRAND 
: MILLERS 1—No. 55 National-Acme, single pulley drive 3—No. 3 Modern Universal, BRAND NEW 
3 . . 2 No. 2 Brown & Sharpe automatics , . i 
: No. 1} American BRAND NEW miller 1 1G Brown & Sharp gingie enindi No. 5 Bath duplex cylinder grinder 
: No. 2 Cincinnati, Universal, dividing heads and ~_ a & ORAS NE OF “ No. 75 Heald Internal Grin 
: regular equipment LATHES No. 3 Wilmarth & Morman surface grinder 
= No. 3 Cincinnati geared feed plain! er P cory ; Garvin surface grinder, BRAND NEW 
: « 12 PRATT & WHITNEY THREAD x 4 Seneca Fells with chuck, complete 2—No. 190 Wells BRAND NEW cutter and 
3 MILLER 10 x 4 Seneca Falls, pan bed and chuck, complete reamer grinders 
3C Lees Bradner Thread Mil 11 x 5Seneca Falls, BRAND NEW, complete 
I—No. 3 Brand New Kempsmith Universal Miller + x 5 Seneca Falls, with chuck oo PUNCHES AND SHEARS 
sdet 2 >» Young, with chuck, complet« Lor * . . 
co ete 2 te - one ee Be —— , : Ang & Allstatter plain slitting shear, No. 4 
Ii—Na 3 He nde Brand New Uni Miller, 14 TL. chbu gc, semi-quick change, with chuck, Weiss & Coas large double end punch and shear 
l No * HI eBlond Ur gal Miller m plete 14 x 6 Lodge & Shipley, geared head, single pulley RADIAL DRILLS 
. nd ; emi oll driv complete with taper attachment quick- , z 
Parana S UOUR & Saarye vs tom omnpeete change gears and chuck eee 1—4 ft. plain heavy duty gear box drive Mueller 
GEAR CUTTERS 15x 6 South Bend Lathe, complets radial! drill 
6 fin St nda d iut atic gear att 3 : ¥th—-yy--- Seeetinn Gap Lathes BORING MILLS 
o—6 | ndard aut icg 3 ixs xige & Shipley athe, comp , tape ‘ " 
15 tn. Gleason automatic bev thaabanamm 1.0247 . piete, taper 932 in. Bullard Vertical with turret head 
0 7 in. Gould & Eberhardt ito spur gear 18 x 10 Hendey. voke head lick change ges : 48 in. Gisholt with motor and controller 
“utter el} k complete. = ange gears and I—No. 31 Lucas Horizontal with rotary table, = 
TURRET LATHES 18 x 10 Flather, Q.C.G., complet milling attachment, good as new, can be in : 
1—2 x 24 J. & L. geared sliding head pulley i—32 x 14 New Haven, complete spected under belt twenty minutes from office = 
qrive, bar if i jiupna t l s2x18 New Haven, complete 6 in. Bar Horizontal Boring Mill 
1—2 x 24 J. & L. geared sliding head, single pulley . 5 in. Bar Cylinder Boring Mill 
dri ' qui er POWER PRESSES Newton Duplex Horizontal Boring Mill 
Paw. SS Sevens l—No. 21 Bliss power press MISCELLANEOUS 
SHAPERS 1 No. 31-8 Bliss overhanging press : 
16-in. Waleott back-geared per 1—No. 404 Adriance power press 1 No. 4 Ajax Bulldozer 
16-in. Stock ige, motor drive Thomson Electric Spot Welder 
2—It Milwaukee LAND NEW, back-geared DRILL PRESSES 800 Ib. \ oods @nzle frame steam hamn = 
2 Bar INEW, 1 k-zeared 10 tin. Exeelsior BRAND NEW, sensitive drill 1000 Ib. Bement single frame steam I H 
161 > 1&} P i presses 2 72 x 16 ft odfrey Keeler Boilers = 
l 20 Ww BRAND NEW ed 2. Hin. Champion BRAND NEW, drill presses ing preasure, inspection June ” = 
1—2ein. Quee red 2—20 in. Excelsior BRAND NEW dr esses Cit 3 
24 in. Gould & I k-ea 1 l Ztin. Aurora BRAND NEW drill press 125 K.W. Crocker-Wheeler Generator di t n- = 
24 in. Brand New Potter & Johnst Universal I > spindle worm driven ball-bearing Moiine nected to Harrisburg Compound Engi: = 
table drill press. 6 in. Victory Pipe Machine complete with dies : 


We own and can make delivery immediately from our 
New York Warehouse of the above list of machines. 


SEND FOR CATALOG. 


Modern Machinery Exchange, 52-54 Walker Street, New York City 
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INTER-CONTINENTAL 


preneenennensanegs: CORUECEOEOECEOCCHOROAOCEHOROOEUOROE DW EAL CEPRE EARN EA OR OE EEOET® 





FOR SALE 


rd Radial Drill, with tapping attach- 
ft m. sit pull ‘ 





One Bickf 


COLOURODOEDSONOHONONEOEOOEEOROOROOEROEOOEONES 


CVOEEOEOROOEOUSOEOEOEDEORORONOOEONOONEHOOROREOROOEDNOREES 











ceisisresssg | MACHINERY CORPORATION 
: capacity 6 x 48 In.. | yndit 
: One Spring ld Machine ( ( ] 
: Grinder apac t 2 " 
| Om Rah, NTN, Se aise 165 BROADWAY, NEW YORK CITY 
: One : - “ Moder I ( Grinder. new : : 
‘Secsosure | MACHINE TOOLS 
: ity Sx = 
= One No. 5 Recker Vertical Milling Machine = 
: One No. 3 (C1 nnat! Plain Milling Machine : : 
: One 26 in. x 7 ft. Niles Planer, parallel dr ne : Se avnnecesoneesescsncosconsvensoencesossoneconsssnsesonsssesonsoncsssessocogenssesee*eenenpessessosessesesesoosoesesesseuscesssssooscsosssceesseeseesessee mem 
; head : 
2 Or wr e ler Planer, 24 x 24 in. x 6 ft. ft ceca ie vail ne Te OE a ee eee ee er re 
3 O Whitcomb ¢ Planer, used ess than tw : ss 
| ' years, excellent conditio New Boston Show Rooms 

One Her dey . in. Fr t or Shop r . ] 

One 2 x 24 in. J a & Lams ar Head . 

Tuleet Lacie, wih at ant ht ep W. H. J. Fitzgerald & Co. 


One No. 14 Whiton Gear Cutter 
One 2 x 26-1 I tt & Whitne Turret Lathe, 


30 Oliver Street, Boston, Mass. 











137 Oliver St., Boston, Mass. 


with w feed. back , fri yn head 

One No Brown & 8S rpe I ers G 
FOR SALE 2— National - Acme Multiple 

No. 2 Brown & Sharpe 2x 30) Universal Grinder. tie Screw Machines : 

We also carry a large line of S? ers, Turret Lathes Splendid condit te Used leas than six 1 ths : 

Hand Screw Machines, Engine Lathes, Upright . exten attachments and martes = 

- we : : . ; 6—)} -1 Small Automatic Screw Machines, ‘tra attach ” . = 

Drills, etc. Send us ir ing 8 on ifactured by Hartford Machit a = 

papapapiagry “ when . 9. Se wie faker ir snindl Vo = 

pany (Stehli Patent These machines adapted < “te I a. ik Drills, 2-in = N 5) = 

° to the rapid production of all } f small ore aper = Socket xe reed = 

Factory and Mill Supply Co. : screws, bushings, studs Cor n: good swings 19 in, greatest e betw 1 : 

= as new and spind ( A-1 = 

re 
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THe 


TIMI 











STOP!—MAYBE IT’S 


GRINDERS—Cylindrical, Plain 


BORING MACHINES— Vertical 
40 in. Flather, one turret head 


38 in. Baush, two heads 
38 in. Niles, two swivel heads 
42 in. McCabe, one swivel head 


84 in. Bickford 
72 in. Niles, two swivel heads 
90 in. Vertical Cylinder 
New 8 ft. Bickford 
Niles 10 ft 16 ft. extension, two heads 
BORING M ACHINES—Horizontal 
ucas, 2} in. bar 
1—24 in. Cleveland, 2} in. bar; takes 4 
compound table 
1 No. 1 Barrett Cylinder Borer, 3] in. bar 
1 Betts Knee Type, 3 in. bar 
No. 2 Barrett Cylinder, 5 in. bar 
— LLDOZERS 
No. 8 Ajax: motor driven 
No. 9 Williams & Whit belt drive 
l No. 12 Ajax, single pulley drive 
2 No. 23 Williams & White, bel 
l No. 29-U-Williams & White 
motor drive 
CRANES 
I Case, 5 ton, 47 ft. span 


Niles, 61 ft. sp 


| 


| 


eet) 
| 





l 50 ton 


Locomotive 35 ft. boom, Standard gaged st 


driven, 13 ton 

cu TTING-OFF MACHINES 

New 4) tn. Davis 
30 Davis 4) in 
10—4! in. Williams 
2—New 6 in. Davis 
DRII LING MACHINES-— Radial 

New 2 ft. American, cone drive 
6 New 3 ft. Mueller speed box drive. Dee 


l $-ft. Bickford, semi-universal table 

3 New 3 ft. American, sensitiv ge itta 
1 New 3 ft. Mueller, pla in speed by drive 

1 New 31 ft. Western dr ill, 86 in. cir 

2—4 ft. Mueller, plain, spee ) box drive 

1 4) ft. Bickford, plain 

l 5 ft. Dreses, full universal: gear box drive 
1—5 ft. Fosdick, plain 


6 New 5 ft. Mueller, speed box drive Der 
1—5 ft. Baush Radial: arranged for motor 
Ii—New 6 ft. Triumph, motor drive Oct 


_ I ING - ACHINES—Heavy Duty 
Ne 0 Baker, single pul drive, late 
No, 14 ¢ uh. 24 in. swing, capacit 
in solid steel 

2— New No. 2 Colburn 

DRII LING MACHINES—- Sliding Head 
2—New 24 in. Barnes Drills and Tappers 
5—New 24 in. Barnes Drills 


— I ING M AC HINES taygrne o Spindle 
N« l 


14 st vir dle Baush, ¢ ( eae 1 in. holes 





I Ba sh 12 — capacit 1} in 10 


circle motor drive 
DRI I ING MAC NES Sensitive 


New !2 in. Albany Hizh Speed Tool Roor 
New No. P-4 Allen, one spindle 
New. P-2-S Allen, two spindle 


New No. B-2 Allen, two spindle: 7 in. overt 
3 se three spindle; 7 in. « 





= AR CUTTING MACHINES 
‘ew No. 3 Bickett Gear Rack Planer 


& Sharpe Auto Gear Cutter 
tandard Ge r Cutter. Spur 
ison Bevel Ge I 
1 Bevel Ge 
Becker Brainard 
& E.,fors and | I 
ws Gear Shaper 


Solid Pattern 30 in. Autor 





3 36 in. Fellows Gear Shapers 


GRINDERS—Universal for Cutters, Drills, 


Reamers, etc 
New No. 190 Wells 





R 

3 New No. 1 Wood I sal 

1 New Wilmarth & Morma style B. K 

i—New Walker No 1 Ouae B 

5—New No. 2 Wood Univ il 

I—New W ulker No. 2, outtit K apacit 
x 26 in.) 

I1—New Norton No. 1 


New No. 2 Ocesterlein Universal 
New Le Plond 
New Gisholt Universal 
G a ny RS—Internal 
New No. 6 Modern, capacit 10 in. x 
No. 70 Heald 
2 No. 75 Heald 
G won oy RS—C vlinder 
—No. 60 Heald, single pulley driv e 


—nat 


i$} in. B. & S., one turret head. Dec. Deliver 


51 in. Niles, two swivel heads; motor drive 


—New No, 2 10 in. x 


GRINDERS—Surface 


New No. B-1 Allen, one spindle: 7 in. overhar 


ing i *hmer 
] Allen, ioer aptedin 7 in. overhang 


New No. 12 B. & 8. 8 in 6 in... Oct. del 
New 8S in. x 18 in. Modern self-contained 
New 8S in. x 30 in. Modern self-contained 
New 12 in. x 24 in. Modern self-contained 
New 12 in. x 36 in. Modern self-contained 
2 in. x 42 in. Landis self cont . 

New 12 in. x 48 in. Modern sif-contained 
New 12 in. x 60 in. Modern self-contained 
New 10 in. x 50 in. Norton Oct. del 

14 in. x 50 in. Norton 

New 10 in. x 72 in. Norton, plain 








GRINDERS—Cylindrical Universal 


New No. 2 Bath, 9 in. x 20 in 
New No. 2 Walker, 9 ir 26 in 
Brown & Sharpe No I 





No. 3 (12 in. x £0 in Brown & Sharpe 


12 in. x 42 in. I — 
New No. 3 Mé dex _ 13 i 40 i Oct. del 
No. 4 Cincinnati, spat it 2 in. x 72 in 


GRINDERS —Profile 


New Cleveland 
Fisher Profile Grinders 


ew No. 1 Wilmarth & Mo 
New No. 1} Walker's, comy 











New No. 2 American w Iker No. 1 
plain flat magnetic hucks 
New No. 2 Reid imeas B.&5 
New No. 2 Brown & Sharpe 
HAMMERS—Board Lift Drop 
Used No. 4 St d iM hinery Co 100 It 
Used E. W. Bliss-——S00 Ib 
HAMMERS—Steam Forging 
Morgan & W ns. 600 to 800 I 21 in. gap 
1000 Ib. Morgan Double Fr 
500 Ib. Chambers Ste Drop H 
000 Ib. Chambersbure Stear Dro Hamme 
7000 Ib. Morgan Special Double Stand 


KEYSE ATERS 


New No. 1 Davis 

New No. 2 Davis 

No. 2 Mitts & Merrill 

No. 2 Knowles, 60 in. stroke 


LATHES Manufacturing, Not Screw Cutting 





New No. 3 Harding Brothe her 
16 in 8 ft. Fairbanks-M he 
New simp Hi s 
Reed-Prentice Shell Lathes for 4 
American shells 
1S in. x 8 ft. Batth he j 
20 in. x 10 ft. Hind n, high dut 
4A THES—Engine 
in. Wade Precision Oct. del 
New 14 x 6 Bradford ] 
New 11 x6 ft. Br if 
New 141 8 ft. C 
New i 6 ft. } 
New gf | 1 
New 161 6 ft. ! 
compl t 








jui 
"gea i 
B 
jui 
ad 
x 1S ft. S. & I 
i 4 ft. Ar D k 
Gr d ick g 
New i x f Pittst } 
2 i 2 tt. 6 i I 1 
tam ¢ hment 
New 36 in. x 24 ft. Putnan 
‘Sin. x IS ft. Schumaker & I t les red 
quick change 
0 in. x 12 ft American gear head } 
change 
) in. x 24 ft. Prent 
71 in, x 20 ft. Fifeld, triple geared 
ATHES—Turret 
New 13 in. Gisholt G-123 
New 211 ( t H-21 
New 24 in. Gis I 4 
;X<bin.G I Turret Lathes 
2 24 Jones & 
24 in. Libbe i sal facing head: three 
w chuck 
6A Potte lo son 
-N ew 15 in. Libbey 


ANERS 


SHAPERS 


HERE 


MILLING MACHINES—Knee Type— Universal 





MILLING MACHINES—Knee Type—Plain 





MILLING MACHINES-—Hand 


No. 1 Rockford without lumn 
» 2 Ro | 
N $ Rockford imn 
Rockford o1 imn, power feed 
MILLING MAC NES Vertical 
No RB 
No 1-1 I r 
> Becker 


MILLING MAC HINE! Ss Planer Type 


Beaman & Smitt per 
S _ lf 48 
ft. 1 » 
, "| 4 
i 
. ‘ 


MILLING MACHINES—Lincoln Type 
i—New No 4 ri 


n 
ti ft. Ci ! 
sm ff «>? 
fe A : 
+() ft > 
‘ ed ; 
ft. Ped op 
x It P 
‘ fr B 
1 t ( \ 
d 
Pl i 
MACHINES—Hand 
No. 2 Foster. geared |! H 
‘ es " 
feed tot 
oe ! 
OW 
‘ , . 
\ I S “W 
t WW 
ste if d 
wi 
Dreses, F. G.1 ‘ 


MACHINES— Automatic 


in. Cle itfd, Mod \ 
in. Gridley } ) 
( i 5 I 
2% in. ¢ ! M ! 
} Na 1A 
5 Nati 1A 
515 Nati \ 
in. Spri 
MI ri | 
I 4 


1 i Milw 

Smith & Mills gear 
smi & Mills i} j 
Morton Draw ‘ 


W. F. DAVIS MACHINE TOOL COMPANY 


Chicago, Ill. 
549 Washington Blvd. 


TE Penner neneesanannens 


Cincinnati, Ohio 
Union Central Life Bldg. 
Write or wire our nearest office for quotations. 


OO 


Cleveland, Ohio 
Leader-News Bldg. 


This is only a partial list of available machines. 


MIT iii iii) to) 


New York City 
Singer Bldg 
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> 
Buying 





__ Second Hand Machinery 
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Planers!! 


Planers!! 


Planers!! 





S11 it. Detrick & Harve pen 30 x 30-in. x 8-ft. Pond, single head 950 
ide, 2 heads ith extension $4500 , 7 . ; 
30 x 30-in. x 6-ft. Sellers, two heads 850 
LO x 40-in 14-it N Haven single . . . 
ae . i754 [wo (2) 26 x 26-in. x 6-ft. Gray, single 
ead ,ax0 - = 
head, extra heavy type, each 1000 
1) x 40-in. x S8-it. New Haven, single Lead 1500 : aa ; , 
6 x 26-in. x 6-ft. New Haven, single head 600 
10 x 40-in. x ft. Betts gle id, extra ' : = ; 
| wo (2) 29 X 2o- 8-it. Sellers, sing 
neue et EK) 25 x 25-in. x it. Sellers, single 
, ' head, each 650 
34x 34-in. x S-it Ne Haven single head 1200 : , ‘ 
+ x 24-in. x 6-ft. Powell, single head 600 
30 x 30-1n 12-it. Pratt & Whitney, single ; 
rae 1200 + x 24-in. x 6-ft. New Haven, single head 500 
. U ? t » sing! le 17 
Iwo (2) 30 5()-in 10-ft. Pease, singh + x 24-in. x 5-ft. Pond, single head } 
head, eacl 1250 4 x 24-in. x 4-ft. New Haven, single head 45 
0 30-1n 1?-ft. Harrington, two heads 1250 »? x 22-in. x 4-ft. New Haven, single head 400 
30 x 30-in. x 10-it. Pease, single head L000 »? x 22-in. x 4-ft. Wheeler, single head $00 
GRAVES MACHINERY EXCHANGE 
Warehouses and R.R. Siding: 408 Claremont Ave., Jersey City, N. J. 
Offices: Suite 482, 50 Church St., New York City. 
Telephone, Cortlandt 665 


Second-Hand 


MACHINE TOOLS 


DRILLS 
d 4 iF K me powe 
ENGINE LATHES 


Ree 
Pitre 


MILLING MACHINES 
2 Lan pees ob 
PLANERS 


x 24 L. W. Pond 
‘ 24 ir ft. Lodge & D 
+ P i 


SHAPERS 


He 
MISCELLANEOUS 
4 : ' ' ry 
i . 


HUSCHART MACH. CO 


915 Chemical Bidg 
St. Louis, Mo 


MARSHALL & 


17 S. Jefferson St 
Chicago, tl 


sneneneonenenanens 


New and — 
Used _ 
Machinery 


Send inquiries to 


VONNEGUT 


MACHINERY CO. 
INDIANAPOLIS, IND. 


Largest Distributors of 
Machine Tools and 
Shop Equipment 
Indianapolis, Ind. 








Millers, Grinders, 


L 


SALI 


FOR 


athes, Hammers, 
Shapers, Etc. 


NEW American plain Mille 
on ? ne 








0 NEW Stepto und Miller 
N B. & 8. Universal Grinder 
20-in. Bath Universal Grin 
0 x 36-in. I lis Universal ¢ s 
( 24-in. I lis plai iT 
f-in. x S-ft. Pond Pl 2 
f-in. X t- Ameri Pi 
re) City Bf =} 
le Shap 
\- NEW ¢ li-J ieson ju 
f EW i yu ‘ 
ears 
I “i lath 
S-f NEW l 
17 8 NEW 8 1 
D.B.G., sv 19 in s 
n. x 8§-ft. 8 field 
iy S.f NEW ~ 
D.B« y 
in. x 10-ft. H 
ir 12-ft. Reed, bl 1 to sw 
it (-f NEW l-Jamieson 
it ¢ 4 , , Thre lin ! 
-4 Colburn bigh d Drills 
20-bit R mi} lit Drills 
in. NEWS sliding head Dril 
5-in. NEW Su sliding head Dril 
10) Ib. Single frame Steam Hammer : 
50 lb. NEW Little Giant Belt Hamme : 
5 Ib. Dupont Belt Hammer | 
100 Ib EV ittle Giant Belt Hammer 
0 ib. NEW Little Giant Belt Han r 
j)-ton Watson & Stillman Hydraulic Pres 


TeveeeeeseneenaeeeuneneneneneeenenesonenreneeNereeerenenneteanrerenses 


127- 


FRANK TOOMEY., Inc 
131 N. Third Street, Philadelphia, Pa 








October 4, 1917 
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MACHINIS T—Section 

















HOUECEOEOUDOEUEOO RON DORR DOE EOEOARUEOEOEARORORDSEASOREONOR 


1036 


HUNEEUEUTAAUADUDEREADEORURAEORAGAOEUEUDELESDEDEOEAAAEUDEDEREAOOEODEDASGASODAEEOLGDUDEOEADEOOUNOEOEOOUOOOROASORGEOEADEDRORAEDOROREOOONOROEOENEROEOEEONNE 


HOUEOEOORD EOE SAROEONOREOROROOED 


we 


tone 


1126 
Seo) 
917 
sAS 
1060 
949 


seeenenane 


snenenneneeennenenne 


tenueae 





seneenenenennonnns 


Grinders 


Lathes 


Boring Machines 








Ne 4 
25—(New) Premier Tool a Cutt LO5S 1—9-in. x 3-ft Premier Screw Cutting. 1107 l - R \ 
Grinder 111 1—( New) 13-in. x 6-ft. Filsmit! | . : ( # 
i—Le Blond Universal Tool nd room, Taper Att., Draw-in ¢ k, 22 i - 
Cutter, Power Feed Pan ss ' 
I—Miami Univers und Cutt 929 t—({ New) 13-in. x 5-ft incast« 1068 r 
I—Style BX Wilmarth & M 1098 1—-}4-in x 6-ft. Reed der 
Cutter and Tool, Drill Gri 0 9—(New) 15 x 6ft. Si . [Tool i 
Att r t ).¢ tape ind relieving att 
12—) x 32-in. Norton Plain, Powcr -_ 1—1 « 8-ft. Dr ne ia 
r , — 
Feed. 16 <p Milling Machines 
2—(New) No. 3 Modern Univ “ : . x - ; ‘ 3 é # . 
C eity 13 x 4f ‘UV % xs i t 25—( New) ir ~ 
I—No 3 Landis Universal, Capacity 730 S x 8-ft. P Index Cer 
10 x 36 in 14s l 1S-i x S-ft. Por 170 l (New) N < 
1—16 x tt) Brid Plain 119 t—( New) 19-in. x & Sid O¢ 1118 l = tl | ( 
Grind D.B.G } 
I— New) 1S-i D ] D) 1] 29) x &-ft I io Geared 1122 l C “f 2A 
(Hoysradt & Case) Head, Single Pulley Drive, Q.( a4 49 “ t 
1—N 6-C Dia i, one Cup, one . , in = 84. LeRios 1006 ) 
sc Wheel ‘ - ig eek 
Di = 8 a = , - , 20-i x H-f Reed LOS80 N \ 
I—F orc Smi ) ndi ; 729 vs rs a a 
Shells ’ 
:2—( New) Dumore Electric Tool Post O40NX S—20-in. x ¢ I Pa t 1109 | ‘ Brown-S 
t pment 
with equly A 28 90 ry - oft. H “ : ; . : 
4 ft tool | 
11:3 l -24 x S-t | l i] ( 
1135 2—24-1 x S-ft. Ree = ; 5 
Planers 1132 1—26-in. x 18-ft. B ! — l = ~ 
1 4 x 24-in. x 6-ft. Powell -_ Lisl 1—2¢ x 13-ft. I ’ : 
head. 1130 1—26-in. x 18-ft. | Raising = 449 ‘ I Ox 
1—24 x 24-in. x Lat M Bh t ving 40 107 ‘ , . 
one he | LO in. x 6-ft. Pr ie! 1 it 1S eS 
l 24 x 24-in. x 7-f New Haven ir between Center 1Oo D. \ YN 1 Kem th Ve 
one he i 1] i x & I 
1—24 x 24-in. x SS I i js. 9 - oo I) r pow Jew) No. 2 J \ 
head 1139 l ) x l2 P t | i i \ 
kamu. = f Bel 11 I—40-in. x 26 Raising 
vd Blocks t ‘ a ‘ 
I 6x 26-1n. x ¢ D. W I 1056 1—Large Pit Lat} . 9-ft. internal J, utomatics 
ne . j f lat 
f nd } i art t piar on ' ayes . ‘ acti i 
we ~ +. ~ofe — Sell wo 794X 1—20-in. Potter & J ton Se 24 . \ Irs} 
wt : 2 Automatic T l : . 
vd, w n drive 935 Nat \ 
1 1) x 30 x 8-f Wheek ne WN 14—20 x 6-ft | i I t 
head ( d as y) Latl : : eT \ \ 
1—36 x 36 x 16-ft. Gray, one head 17 1—20 x 8-ft. Bridgeport I t 
l 12 x 42 x 10 Pon it 27 : \ . 
ead O12 1—24 ( lt Turr I 
vive t—2 Xx 4-19 J & La ( tt y. ( \ 
Type Turret Lathes 
oy » . lone { Lar ‘ ( Au 
$ 3 4 ~ ia é > x ‘ < 
Drilling Machines Fi poy ay Moe 
veT G 
1—3-ft. Bickford Radial O86 1—I Warner & Swasey Turret 1099 
I—( New) 34-ft. Western Plain Radia Lat : : -" 
1—4-ft. Mueller Radial, tapping 1014 3 I 1H 
1—4-ft. Lod Davis Radis! S ‘la ipa - 
1—Rockford Heavy Duty 1124 — & W y T S , ; 
12—No. 310 Baker Heavy Duty M ime 1 d-u capacity lt-in - , , : 
I1—( New) Ne 50 3 t. Car () x ‘ i 
Post Radial : 
I—( New) No. 51 3 t. Canedy-O 
Plain Radial | — c ; 
I—No. 36, 20-in. Canedy-Otto, 8 Shapers Miscellaneous ) 
ti Hes P Feed . ee a ; 
6—No 1) ( ‘) ~ oon I 12 B t T ae . . 1 1 1 i wertos =] +t 
t iTaad 4 I—(New) 16-in. S P 
1 4. Prent S r Head Geared 110 I——§ Eat Cole & I | 
l my : fe ah, Head 1120 f (New) Hit Chk ' | 
2—10-in. Industrial S iry Head ( t ; = \ 
1—Burnham, three-s; lle Sensitive 1032 1—20-in. Smith-M Back ¢ red 1134 i—.9 t Rolt ( 
I1—Rockford, six-spin Mig. Type 103 I—(New) 24-ir Cincinnat | 07 N 
1(New) Dumore Electric Bench Drill Duty pul d 


Write for complete list. 


What Have You For Sale? 
SIMMONS MACHINE CO., Inc. 
Main Office and Warehouse, 981 Broadway, Albany, N. Y. 
1601 Singer Bldg., New York City 358 Ellicott Square, Buffalo, N. Y. 
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seenenananenenenens teeenenvenes one 


Six Spindle 
Chucking Lathe 


bodyins 


Giddings & Lewis Mfg. Co. 


Fond du Lac, Wisconsin. 





IMMEDIATI DELIVERY 

Subject Prior Sale 

Blower, Motor, 
me 


Lathes, Ete. 


( et | 


1 
I 


DDI NQUIRIES TO 


Rolling Mill and Steel Works Dept 


15-17 John St 
NEW YORA 
2440 


aeenneuee 


Mitchell-Tappen Co., 


lelephone Cortland 


SECOND HAND 


ito 


MACHINE TOOLS 


m Sct 
; Hartford Automat 
Harttord Automat 
n. ¢ nd Automat 
? Davis & I 1 Automat 
Gri \utomatic, Sin 
6 G1 Screw Machin 
4 S.H.1 & D. Pla 
« S H. Grav Planer 
S. H. Smith-Silk Pl 
6D_H id Planer 
( D.H. Cincinnati Pl 
( ( S. H. Gray Planet 
6x 16D.H. ¢ r Planet 
ft. Fosdick Radial Drill 
rindstone and Frame 


THE CINCINNATL PLANER COMPANY 
CINCINNATI, OHTO 
RO SALI 


PLANER 


WHITING Co 


FOUNDRY 


Harvey 





soneenenennener 


SALE 


FOR 


Engine, Press, Blower, Ete. 
1I—200 H.P. DeLa’‘ Oil Eaainc 
1—3-A Bliss Tri , Press 
i—PH & FH Root Rotarv Pressure 

Blower, N 
2—Cresee I | Saws 


Ric nd, Va 


Richmond Forgings Corp 


> 
Buying 


eeeeeuronenevenencnceenanes 


AMERICAN 





" Second Hand Machinery 


MACHINIST 


—wSection 


No. 14 











SOUDERDOA ODEO EOEGEODOOEDERDDARAEOEOEOEDORDORORENEADEOAGEASGROR EROS ODEN AOA ESGECEOHECRCEAORONAAEE 


sbeeeencannnenes 


AND TURRET LATHES 


ft. Worcester I Lat new 


ENGINI 


SOCOPEROEOOAOADEDOSUDODEEOEONOEOEOOEODOS EEOOW 


teenene 


CHPUONEN ENED EOEODOROEOEOROEES 


BORING MILLS 
«‘?*~i l it 1 Ve | i \ 
{-in. Bullard \ I I 
hu le wi ! 
] ing sys 


OPEOHDORCEEGONEORODOEDIEORORONOHONOEO OOO SONDOEOEREOEES 


_ 
~~ 
—_ 
~ 
_ 
— 
— 
S. 


SOUneneneeneeneeenenenens 





BROWNELL 


TTT 


USED MACHINERY 
FOR SALE 
i-f I Unive Radial 
= 4 t Drill 
> } I | Boring Mill 
: BA ( Shapers 
P ( k Shapers 
r Gererators 
t Gear Cutter 
| Miller. 
Turret 
y Turret 
Room Lathe 
ol R m Lathe. 
e Lathe 
Quick Change Lathe 
Engine Lathe 
i ire + ngine Lathe 
No B.& S&S. Universal Grinder 
No. 24 Landis Universal Grinder 
No. 1} ¢ nnatl! Universal Grinder 


COMPANY 
nati, Ohio 


New Ha 


BROADWAY MACHINERY 
6-258 Bre iwa cu I 


Wire Straightening 


and 


Cutting Machines 


af 


W. H. BAGSHAW CO. 


Warren St., Lowell, Mass. 


eeeeeresenessens 
stenenennencene 


TEE seenene 





SEUDEDODOEDEOEGHOOERUEOEOHOEHEEOADEONONOOEREODOOROEHODOrtONEE 


E FOR SALE 
= = 1—300-K.W., 2 phase, 60 cycle, 2300 t 
: = Westinghouse 
: E TU RBINE 
wit ' lewiteh! ; (; i: Ww 


= Moltrup Steel Products Co., R aver Falls, Pa 


CUECUCEOEREOEOEOOEESCEEREROONSOeHONONE 


saaennneencons 


seeeenaeanononongouat 


toneneananys 





vonne 


TO 





MACHINERY CO., Providence, 


Th 





DELENOREOEAAGRAEOGEAEEEOOEEEERELAaeeteeeeenccencneeneneetees 


SPUOHONOHOUNCEOOHOEONSOEONDEDORODEREAOEONEDS 


FOR SALE | 


PLANERS AND ou APE RS 


+ the 2 4-it 





i-ft. Powell e head, new : 
¢ 8-ft. Whit Plane " d s 
_16-in. D B.G. ¢ nk Shapers, new 3 
—=" or B G. ¢ Shape \ z 
i— 16-1 ( I — Geared Shapers ew = 
MILI ING MACHINES 
No. 1 Kemps Milling Ma ine, new 
l No. I g I ti gz Ma I new 
$ No ( 4. I z 3 
new 
F. E. Reed B I M gz M Ss 
Stand ] Whi I H li ry 
Machines ew 
; No. 3 Bristol Vé ‘ s wi I I 
2—No. 4-B Becker Miller \ 
No LeBlond Univers 
GRINDERS 
‘ eld 1 Ke 
{ I \ 
- on hk ‘ 4 
- } 18 Pr A ! ( i 
Grind 
I le ‘ 
" ( I t Csrime I 
it ( 
I se Surf Grind 
MISCELLANEOUS 
I 5 4 Shar pe \ { 
‘ ' 
50) \ j ( 
( ‘ 
- ‘ , ( 
" i ! i 
H. & I ( 
Burke “3 
FOR SALI 
Ie] Michigan Detach 
Bed Stamping 
ood l used mily a 
We cht. 500 Ibs Fly- 
n. face x 42-in. diameter. Has 
l d, | 4 in. with opening 
n in. Horn. Strikes 
hlow ibout ti 


An unusually fine, heavy press. 


TrOKHEIM MANUFACTURING CO. : 
CEDAR RAPIDS, [OWA 


TT eeneneeenonnengongenys 


SALI 


Lathes, Planer, 
Hammer, etc. 


PERKINS, JR 
New York, N. ¥ 


w.t 
149 Broadway. 


SUDOEUEOEREDOGEOEORONEONONOSOREOOHOAEEONOAT 


FOR SALI : 

Gear C ‘utting Machine : 

Reve No Se id ek en Geet 
Bevels to 29 in., Spur to 31 in., 7-in. f IP. 3 
C.l. A : 

FS486—Am. Ma = 

















October 4, 1917 
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f 
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Buying—A MERICAN 
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| SEARCHLIGHT SECTION | 





“Second Hand Machinery 


Pp pay ns 

















ton 





seeeennannens 


SPECIAL 


ust purchased the Columbus plant 
MACHINI POOL CO and 
ivery the folowing HIGH 


We have 
THE SIMPLEN 
offer for immediate de 
GRADE TOOLS 


No. 1-B Cincinnati Plain Milling Machine. 

Ingersoll No. 3 Vertical Milling Machine. 

No. 3 Davis & Egan Plain Milling Machine, with 
Dividing Head 

Bement Niles 24 in. x 12 ft 
Type Milling Machine. 

Ingersoll 16 in. x 48 in. Slab Type Milling Ma- 
chine 

12 in. x 36 in, Landis Plain Grinder with Pump 

10 in. x 42 in. Landis Universal Grinder wit} 
Internal-Attachment and Pump 

Landis 16 in. x 48 in. Cylindrical Grinder with 

ternal grinding ittachme 

lwo Smith & Mills 25 in. Back Geared 
Shapers 

Smith & Mills 20 in. Triple Geared Shaper 

Springfield 16 in. Back Geared Crank Shaper 

if tn. Cincinnati Crank Shaper. 

litem No. 17—Reed-Prentice 5 ft 
single pulley drive 

ttem No. IS— ft. Plain Radial Drill Press 

Item No, 19-—2!-ft k Plain Radial Drill 

Item No. 24—L. W. Pond Mach. Co. 44 in 4 ir 
x 10 ft. Planer, 2 Heads on Rail 

Item No. 45—24-in. Gisholt Turret Lathe 


POASEHOAPORAODADO SOHO ROROROAONEOROOEOD 


Heavy Duty Planer 


nts 


Crank 


Plain Radial 





bFosdi 


TTL 


Item No. 109—21 in. Gisholt Turret Lathe 

14 in. Screw Machine in. capacity Plain H 

Lodge & Davis 20 sft. Power Feed Turret 
Lathe. 

Bb. & 3. No. 5 Gear Cutter 


Prentice 1S in S ft. Geared Head Lathe, (Qu 
Change 
C'wo Prentice 20 i s ft. Geared Head, \ 


Change Lathes 
American Tool Wks. (Co 
Head Lathe, Quick 
Prentice 26 in. x 10 ft. € 
Change Gear 


. S ft. Geared 


4) in 


seared Head Lathe, Qu 


Fitchburg 30 in. x 12 ft. Lathe 

Fay & Scott 28 jn. x 12 ¢&. Lathe 
Fitchburg 27 in. x 10 ft. Lathe 
MeCabe 24 in. x 16 ft. Lathe 
LeBlond Lathe 17 in. x & ft. Lathe 
LeBlond Lathe 17 in. x 6 ft. Lathe 


Item No. 4— Five 
Single Purpose Lathes 
rhirty, 3-Phase, 60 Cyclk 
various sizes from 5 HP. 


l6 in. x 6 ft. Simplex Hea I) 


220) Volt AC. Motors 


to 0 HP 


THE OSBORNE & SEXTON MACHINERY CO 


Columbus, Ohio 


VOVELSUODOUDORGDORGETOROONDEONOROREEONCLOAONOHOAOHOELENERcONOAgOONS 


- Immediate Delivery 


i 10 ft. Springefi ld Engine | 
’ x4 Star Engine Latl 
N Avey High-speed Ball-Bearing & 
Drills 

“4 in. Bickford Boring Mill, two head 

12 x 32 in. Landis Plain Grinder 

4 Colburn B r Mill 

lO x OO] Norton Plain G 

‘iin. Bickford Plain R 

st Pipe Ma 
24 x 24 in. Warner & Swasey Hollow H 
ret Lathe 
6 Warner & Swase Turret Screw M 
nn 
ft. Prent B P! | 

No. 1 Cincinnati Uni ( 

12 x 32 in. Landis Plain ¢ id 

No. 2 Bath Universal Grinder, 9 x 2 

No. 2 Cochrane-Bly Die Filing M 

i in. Foster-Kimball He Ss 
= chine 
= No. 11} Higley Cold Saw 

16 in. Barker Crank Shapr 

N $ Barber-Colman Ge Hobt Ma 
: } in. Cleveland Automat s M 


The E. L. Essley Machinery Co. 
551-557 West Washington Boulevard 
CHICAGO, ILL. 


Laneeeveneneenceeroeventneeertreer tonnnens 








seneneneenececucnceonencnsncncognqst 


PUNUROEOLORSESEDOGEOGOOOOEUEOEVURUVECUAUUECOONOSOEUECRORGEOEDDOROEOEOEOEOHOEOEOEGRORORO EURO EORGROROEOEEDT 


TOCEECODOEOUEOEDEGROEOLOEOOEAUPORONOOROEOOEDESADONOEDEAEEEOSOREAEOSOEEEEEEOHONOSOOOOES 


seennenenonencuenns 


Heeeeuenenenennonns 


TT 


PTL 


teceeeneannennegs 





teneeeenonones 


HEUEEEDOEOUTOROTOODN EON OOERONUEESAUEOHONORUOONOOEOHOEEU FORDE SO EOO RONEN EOF OREEOOEOROEEE? 


CRDEOURIODDONDORNONEUEOEONOOEOHONS 


senerene 





66 NI 


LES” 


42-in. Vertical Boring Mill 


Immedi: 


ate Delivery 











HILL, CLARKE 
156 OLIVER ST., BOSTON, MASS. 


& COMPANY, 
136 CEDAR ST. 


Inc. 
NEW YORK CITY 








seceeenenenes 





auteneeee 


prereeeeens COUOEEDEANO NORA HORA EOROeOESeEORORONONS Tr 


seneeneeeneneens 


LARGE PLANER 


48-in. x 48-in. x 14-ft. Betts 4-head Planer 
heavy type with extension head for large 


work. 


Offices, 428 Leader-News Bldg 


COOEEHOROODE SHON OREOEOOES 


Pe 


CYRIL J. I 


Cleveland, O 





HOREEOOONOEOEOEODONOENEOEEE 


May be inspected in operation. 


3ATH & CO. 


Warehouse, 1031 W. Front St... Cleveland, O 


Plates for Prompt Delivery 


IN STOCK 


HARRAH & CO., Woolworth Building, N. Y. City 
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: FOR SALE 
: 1I—No. 411-G Toledo 97-in. 
Power 


Squaring Shear 


Pre 


only a few months old and 

poe Arad tc be as good 

as new - - = $1375 
F.O.B. Indianapol Ir 


VONNEGUT MACHINERY COMPANY 


Indianapolis, Ind 
svenennen unesveueoenenenesevennscessonsenonncnesesssenseseneseuenseessencenesesesegosonsesesesonnencseet 
yosnenenn svensseone eseonseneneenees sususesnoeocnsoceveeesenenesesessonons 


BORING MILLS 


IMMEDIATE DELIVERY 


2—24 Bullard Rapid 
Production Vertical Tur- 
ret Lathes, 3-jaw chuck 





table ebuilt, good as : 
new. : 
I—Ditto with Thread Cut- 
ting Attachment and : 
Lubricating System. : 
BROWNELL MACHINERY CO. : 
PROVIDENCE, R. I. : 


CAUOUDOROEOEODDDOEODOOOEOHOEEOOOGRORODEOEOROECEOEOEGEOEDAOOORODONOEOAOEODOROROEONRAEAOOEEOREES 


Tossle Presses 


I—No. 3} E. W. Bliss Toggle Press 
I—No. 1} W. H. Hibbard Toggle Press 
Immediate Delivery 


had very little 
them 


Both presses 
1 we 


serv- 
as regards 


h: ive 
ce ar uarantee 
condition 

We also carry an excepti 
stock of back, inclin 
sided and arch power presses 


large 
straight 


mally 


open ible, 


NEW JERSEY MACHINERY EXCHANGE 
21-23 Mechanic Street, Newark, N. J 


> ssseeeenneeneeseOeSOERENEOSONONEAENNAEOONoOeoceNOOSOSSDENESESSEOSOSERONANENEEOOROEONOHOOOOES 


ELECTRICAL COMPANY 
Newark, N. J. 


CLEEOUOURUREDEOTINONOTONORUEOEONONDROEONOEOCONRECHEOCOOUREDROROHOUOROEOEOHO COT OI OOOSEIDERE 


SPLITDORF 
98 Warren Street, 


svennene svecnscnnsensccescnssenssnssenssnsenesconesossessenscnsvonssenssssssessnssssssnsssssseseseetd 
FOR SALE—Immediate delivery : 
I—Single Strand Chain and Pusher : 
in. centers, 20 deg. inclination, : 

Link Belt Co. drawin P-67 223-Z- : 
June 0, +1916, excepting Electric : 
Motor and Starting Compensator. : 
Will handle bars 2} in. round or bundles 3 
not over 6 in. diameter ngth not : 
over 16 ft. Maximum load 1000 Ib, i 
Was not installed. Is in good condition, : 





Five- Foot peerage Drill 
This is an xtra ivy i it s : 
sary power feeds | ijustment A baseele. : 

The Clifton-Pratt Co., Cincinnati, Ohio 




















snnnnnen 





OERAEONOADOGUEDAENEAEOEOEOEONOAAUROEO ARE SORROROROEOSEORONDEONONS 


MACHINERY FOR SALE 


Bought new in 1915-1916 
LOW PRICES—IMMEDIATE SHIPMENT 


Lathes 


13—3X Reed-Prentice Automatic Lathes 1—21-in. Gisholt’ Turret Lathe. 

2—2X Reed-Prentice Automatic Lathes 2—14-in. Reed Turret Lathes 

3—1X Rc od-Prentice Semi-Auto. Lathes 6—24-in. Davis Chucking Lathes 

9—2}-in. Mod. C. Cleveland Auto. | ~ 8—22 x 10 Putnam Engine Lathes 

18S—6A Potter & Johnston Auto. Lat 6—No. 11 Amalgamated Lathes 

7—18-in. Libby Turret Lathes 3—20 x 10 Hindman H. Duty Lathes 

l sA Warner & Swasey Turret Lathe 3—I18-in. Reed Grooving and | cutting 
5—W arr \utomati Ticsine 1 ithes Lathes 

9—18-in. x S-ft. A rican Gea Nead 5—Thurlow Shell Grooving and Undercutting 

Lathes, arranged oto l t Lathes 
Miscellaneous 

1—Newton Vertical Milling Machine. 2—Sullivan Shell Grinders 
13—Lees-Bradner Thread Millers I—Fischer Un Pro. Tool Grinder. 
2—Jenckes Cop. Band Turning Machines. 1—VanDorn Aerial Grinder. 
1—Holden-Morgan Milling Machine I—Shell Washing Machine. 
2—Brown-Boggs Wave Nicking Machines. 12—Fairbanks Scales. 

3—Auto. Copper Band Cut-off Machines. 1—Morgan Box Nailing Machine. 
3—Holden-Morgan Mechanical Wrenches. 1—Hooper Box Printing Press. 

1—West Tire Setter. I—12-in. Belt Lacing Machine. 

High Speed Tool Steel 1M ineous Tools for many of the foregoing machines. 
Selection can be made from a for complete units for machir 500 4.5-in. shells in 121 
With other machines availal ar juipment for making 3000 shrapnel in 24 s can he 
furnished 
Will be sold subject to previou ile, and inspection, before shipment 


Descriptive circulars on applicatior 


The Union Switch & Signal Company, Swissvale, Pa. 





enone 




















TU 


Sheneavenenenenes 


PARTIAL LIST OI 


GOOD USED TOOLS 















Factory and Mill Supply Co. 
137 Oliver St., 


THE JENCKES MACHINE CO., Ltd. 
Boston, Mass. 


" _ = i ; 
8 Pr. SHRAPNEL SHELL / © y9,2,20,%0,4,.ygna ¢ write motdoners, 
s om pac evel plate ate : 
’ 7 r = >: 2 $2 in Gould & vert irdt y Drills . 
MACHINERY 2 8 92 x 26 it. U. I = rks rr riple Lathe, heavy, : 
, 2 i double rests, bargai : 
COMPLETE PLANT AVAILABLE = = asin x 10 ft 7 ae 
= = Vertical Miller No. 2, Hilles Jones, rev. table, 3 
1—Cutting-off Machine, fitted with = 3 heavy : 
15-in., 3-jawed chuck, tools = = Boit Header, hex. and sq., j in. cap . 
. : : = Landis ». 22 Grinder, |2 x 36in D = 
l—Lathe, 28-in. swing, 8-ft. bed = = No Gar i} in. wire feed Screw Machine. =: 
, = = Min. x12 ft | Lathe, hea : 
2—Boring Machines, Canacia: 1 = = i 6 ft peed : 
t vy Corporation, with tu ts for = . & Sa andi s, also E. C. & B. Pipe Machines. = 
boring =! “lls Brainerd double d Miller, 10 ft. bet. heads : 
Ture t y ath *s— Bullard Warner & Swasey = 
2—Canadiar Machinery Cc J ston : 
Lathes, equipped for nosing and Boring Milis BK d 30 and 36 in.; S4-in. Niles. = 
pping > Brainar | Vertic al Miller. : 
1—22-in. Davis Turret Lathe. G._L. BENNETT MACHINERY CO. 5 
, , | Cc Band Leth > = 50 Church St., New York, N. Y. 7 
I ce38 pper 3 c 3 e. = = = 
1 Gisholt Lathe. fitted with 1 4 = SEODURETELOCOACEEEDEEOOEOOEEOEREOEEODERDOREOOERCERDCOEDOGERRGOEEEEOOUROGORECORRDDREOREAGeEROR SCOR HORE OaRY 
jawed chuck = syevsnsnsssevevniennen susesevensavovennencscsesesenencsueveecessesonsee 
1—Lo-swing Lathe. 5 r 
1—Lathe, 14-in. swing 6-ft. bed - IMMEDIATE DET. IVERY 
2—Ford Smith Shell Grinders, ! : 2—Colburn Vertical Boring Mills, 
1—17-i LeBlond Lathe, equ i : with one Hexigon Turret Head, ? 
WAVY gr : : NEW 5 
1—Drill Press, fitted for screwing in = = I—Bullard, 36-in. Vertical Boring : 
sockets = = Mill, with Side Head, USED : 
1—16-in. swing A Turret Lathe = = 1I—42-in. Baush Vertical Mill, 2 plain 
1 Jer kes air operated copper Band : swivel Heads, USED : 
Press = = I—Bullard Hexigon Head Boring : 
1 “<< HP Car adi un General Electric : : Mill, USED : 
, See ‘eo siete ae tie - tte yn = = 2—4 x 48-in. Brown & Sharpe Auto- 3 
— P estinghouse stor, & s . , M , = 
ih noc ak aerke 7 matic Spur Gear Cutters, USED. : 
=z 5 





4 
IMMEDIATI = : : 
Gardrer No. 14 D é Disc = : 8xS8xS8Er 1 Frame, Steam Drive 
Grinder, arranged fo wet eri 3 l ew = = mee 
rdner No. 120 Combination 1-i “Disc Grinder. = z AIR COM PRESSOR 
rican 24x 12 Lathe; Am ri ixSLathe. = = : _ a : 
arch 14x 8 Lathe; Seneca Falla 11x 5 Lathe. = i FOR SALE 
r rdt & Schutte 12-in Gear Hobbing 3 3 built by us ar id ised for one year at our own 
pe ete Ch ante. 1% = 3 plant; now placed by larger machine 
ignetic ucks, 6x 15 0 new = . " . . 
Brown & SI Surface Grinder = = NAGLE CORLISS ENGINE WORKS 
CHARLES L. ‘PARMELE : = Erie, Pa. 
50 Church St.. New Y = = 
vaneens Vuseenonenninsbocseceeeenecsncanenenausnenettts sssevensnseeneeasecngusennenseoneecnsenseeesonsensseacesnsenrsensonesesnercensenregnessneett 











SHERBROOKE, QUE. 
TOEUOROEDOOUONUDECEOERGEOOEOOEOECONOENORORAUEROEBBOOENOHOEOOTOOHOREOEEHEOEOeRO DEED O@HeCeEOEtOnORtE yonrvavenvvcevuucnvvenvcceuvosavecsuuessersnscessesavcususussvseosoranoesnnnensgeenccansucassessnsnareeies 
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orepenns ' CONUAODOEOEOEODOROEGHOEOEOHOEOROESEDDERGOOSONOHCEROGEODOROROEOEDAD ERED DORE EEENECEO FORO NED Tr TE) Hevencenanenneneneneents ' 


FOR SALE—IMMEDIATE DELIVERY 


TWO 350-TON 


VERTICAL HYDRAULIC PRESSES 


Capacity, up to 6-in. H. E. shell forgings. 
Production, 5-in. forgings, 3000 in 20 hours. 


Including pumps, rotors, These units are two of four 
accumulator valves, under used for forging H. F. shel 
ground and overhead pip blanks. Operated less tha 
ing, fittings, single and six months ly St 

double holder die blocks. ondition 

and all other accessories {o1 \lso offer for sale complet 
complete units, read) for units tor machine finishing 
operation, except heating 1 5-in.. 5-in. and 6-in. H. | 
furnaces. Shell 





For detailed description, price, terms, etc., address 


THE UNION SWITCH & SIGNAL COMPANY 


SWISSVALE, PA. 














“eH AHRSEAUHACOEDGESAOLSOONSOERADERRORODEARAEDAOEROSEOUEDERELEDRAAFEOAENEDEDAnORAOOERONEOHNOENOONENSRONENEO EEO OEOOseENORS soenensenseanene aneeenenvonecensnsenes ten senneueusnaneonnnans PeNHUEREO RARE ORNHOREOOEONS ' 








HAMMER (Used 
I 


I—4000-Ib 


_ GEAR CUTTER Used 


Immediate Delivery 


LATHES ‘New 





32 ft. Niles Plate Planing Machine. 
27-in. Reade Single End Gap Punch. ¢ § 2-15 x t ‘as 
No. 28, 18 x 96-in. Brown & Sharpe Plain Grinding Machin ¢ § 1—16x6H silt 
10 x 30-in. Landis Plain Grinding Machine 3—16 x 8 I er QC. G. Dbl BG 
No. 2 Bath Universal Tool Room Grinding Machine ais dade pn oti 
24-in. Fellows Gear Shaper. egy gre ne id. 1 
30-in. Flather Automatic ; lan 6H cl 
Gear Cutter ii a 0 si 
30-in. Gould & Eberhardt a9 2 
Upright Drill, with com- RADIAL DRILLS (Used 
| t I Pil. I 





pound table. 
PLANERS (Used 


1 } 


SCREW MACHINES Used 





LYND-FARQUHAR CO. 


419-425 Atlantic Ave., Boston, Mass : ik 
i = \ H . 


Successor to the Machine Tool Depart: PUNCH PRESS (Used 
of Chandler & Farquhar Co., Boston, Mas | Dbl. Acti n Pr 


HOMER STRONG 
307 State Street, Rochester, N. ¥ 


Branch Offices 3 Bultalo \l 











THUEUDEN SPER OROECOUEDOREOEOTEREUTORENEEEET TODO EE ESOC UO EOEUEOEEOEOOEROO ROSH ONDROOREREOHONOHEEDOD SOONOHDEOONEEEREREOAORANOOONONEEEEE 
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PEDAAODEGEOUEAOEDAGOGUOERADESECEDARDODDONEDORUOCEODAEDSODO RARE SOOEDOON ODEO DADORESE DSRS RN RERRONON SO EO SIRO TS 


LATHES 





Srown & Sharp Millers 


Brown & Sharp Gear Cutters 


American, Walcott and Prentiss 


Landis and Modern Grinders 


AUCTION 


For a descriptive circular of the sale of the plant of the 
Drexel Motor Car Corporation, Chicago, Bankrupt, to 


me October 24th and 25th, 1917 


$150,000 worth of the finest stock of machinery ever sold 
at public auction in the West, consisting of 


Rockford Boring Mills 

Natco 20 and 22 Spindle Drills 

Rockford Millers 

Radial Drills 

Libby Lathes 

Camel Foster Screw Machines 

Warner & Swasey Hollow Hexa- 
gon Screw Machines 

Punch Presses, etc. 


Rockford 


Write or wire 


6 0 x 10 ft. Hindman Si e Purpose ; 
3 0 x 12 ft. His 1 Single Purt : 
l s x | Ni | er t vith : 
1—26 in. x 1 ( Step D. B. ¢ Z 

wit? 2 
l ir x l t. New H tS vith = 
x 16 ft. J rd 48 vith : 
1 j x 1 t. New Ha 1s be sold on 
l i x 14 ft. Glason 4 Step witn = 
l > in. x 14 ft. Drape t Step with 
] LS in. x 14 ft. Glason 4 Step w 
I1—+1 8 il x 8 ft. Fay & Scott I 

sla rs 

GEAR CUTTERS 
i—Ne. 1 Standard Auto Gear Cutter 
I 7 = a! 
GRINDERS Ingersoll Millers 

! 1? in. x 48 in. Modern Plain Gr 
l No. & Besly Ring Wh Lathes 
l No. 2 Carter & Hakes Lincol Typ 

Milling Machine 

= ¢1—3" in. x 32 in. x 8 ft. Morse Planer. = i Barnes and 

l Sin C Libby Turret Lathe—7™ tn : : Back Drills 

Spindle = 5 Colburn Drills 
1—Hall Air Compressor—Capacity 3 

cu.ft ur ress 100 Ib 
1—16 in. x 60 ft. Air Tank with Operat 


ing Valves 


Brown & Zortman Machinery Co. 
Pittsburgh, Pa. 


MICHAEL TAUBER & COMPANY, Auctioneers 


317 S. Market Street, Chicago, Ill. 








Immediate Shipment— King Machine Tool Co.’s 


| 40- AND 42-IN. BORING MILLS 

















40-in. Verticat Boring and Turning Mill with 
right hand vertical turret head, left hand swivel 
head, plain table; practically as good as new. 

















42-in. Heavy Duty Vertical Boring and Turn- 
ing Mill with two swivel heads and plain table. 
In excellent condition. 


Machinery Department—The W. M. Pattison Supply Company 


777 Rockwell Avenue, Cleveland Office 





MII iii 


VOCOHOUOHOUORONOHOROEDOORESOESEEHOROND 


1534 Dime Bank Bldg., Detroit Branch 





TITTIES 
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treaeened 


FOR SALE 


momonre oases | BIG MODERN PLANER 


4—No. 6-A Potter & Johnston 
Automatic Chucking Ma- 
chines. 

t—No. 5-A Potter & Johnston 
Automatic Chucking Ma- 
chines. 

t+—No. 2XH Reed-Prentice Semi 
Automatic Lathes. 

I—1}-in., four-spindle Gridley 
Automatic Lathe. 


Coeeeeeeneengggs 
seeeceuneenceeoegs 


72-in. x 60-in. x 16-ft. Gray 
Heavy Type, 4 Heads 





Inspection under belt. Telegraph or writ 


VUNOUEEENODESUORENOUUOODUOUDERNAGAUOEOOOOEOOOOROGOONOOOREOUOONNENEOOOOOOOOOOSEOSD 


JUVUUUOOUEOPODOHOEDOONEOEORORDORRSONEOREE 


FOFUECEOEDUEO OURO HO EOEOU ODEO EUROEOEOENEOEEENEEOHEOONE 























I—No. 12 Curtis & Curtis Pipe FS520—American Machinist : 
Cutting Machine. 2 
I—-in Cleve land Automatic STITT CUDGEOLEODEDOOOUECUDEODEOEEUEROEEDOEEOURUNOLEDOEDONOOE DOA OOEECEROUROEEOEOUEOCEOOEOUEDEROOEOOEODESOEGONOOEOOHEOEREERDOEEOECEEEOEOORDN ONS 
Machine. = gyevoesvevunvenevnenvecvesvensvesvevuenseevessoscvencesseeansnsennensesvensnsnvenscevseensuveenvecnenseeet:——qususanueovesceevenvnvavenseeusevcesneevesnoseesevesssevveccesnnsunseseeussusenosaneaseencey seseosesenvens 
I—Class NF-1 Ingersoll-Rand . 3 HEAVY TOOLS—IMMEDIATE SHIPMENT : WANTED — Second H : 
See . : : = = 1—37-in. x 14-ft. Bradford Engine Lathe, hs = Si ‘ ale Sa : 
Steam Driven Air Compres- ; 2 os. vein tinckh to 40 ta. 1 —Bewees beav: E i : 
a oe Sao amin 2 Ot MILLING MACHINE ; 
sor. = = Duplex slab Miller, 40 in. between spindles, table = = 
, = = 11 ft. x 1S in., fine condition. 1—Landis 16 x 66 in = = No. 23 or N 24 Brown & Sharpe Frict 
|1—7 x 83 x 10 Worthington = = plain crank Grinder. |—Cincinnati 12x 36in. £ = Peed Second-hand 20 in Tra “ ling He ! 
" > = = plain Grinde r. |—Foot- Burt 20 in. heavy du ae Be ’ " a ae ‘ : i Ni a — 
' Sapien Pump. ; | | Geek geben Getcs, ites. 3 Aueese gine | | uper. Will pay spot cash. 
2—Brown & Sharpe Soda Kettles. = = Miller. Write for Latest Purple List . | SOUTH BEND MACHINE TOOL CO 
zs 8 FEDERAL M AC CHINER ¥ SALES CO South Bend - - - Indiana 
= NORTHEAST ELECTRIC CO., Rochester, N.Y. = : lf n St., Chicago 5 
= = THT titi sueneenonnenes MITT ene ehhh hhhhhhhhhbhhhhbh hhh bh bh bbb hhh hhh hhh bh bh bbb bb bh bbb hhh HeeneneeeEeOnaneeOnanNANaneS 
wes @ = ; . ; ? T > 
FOR SALE FOR SALE WANTED 





One 75 H.P. and One 40 H.P. 
Elyria Tandem Horizontal 


Gas Engines 
One 6 in., One 9 in. West Tire 
Setter 


Banding Presses 
All in first-class condition. 


THE ELYRIA MACHINE CO. 


A quantity of Universal 


FERRACUTE 
CAM PRESS 


No. DD66 5 
bes _— a — -~ 4 ‘Cc CKS 
condition, delivery at once I | LU 


as? 

Will exert 100 ton pressure 
Can be een running in our 
plant at any time 


Geared Scroll 


Oeenenenanenonsenenens 


COHUROROUOUPORUNOEOEOEOHORO NEO RORORORONOEOEGEOE 
ne 


PHAETON ELENA 
TU 


All sizes up to 15 inches 


OODNDEOEONOROROEOROMDADEDONOD 
senenenonensenes 


Electric Service Supplies Co 
17th & Cambria St 
Philadelphia, Pa 


MARTIN BROS. 
50 Church Street - New York N.Y. ; 





COUEEEEROEOEO DEED EAEODONONOAENENENEOEOHONOD 
SPNVOODON END AOAEEEEEDOOEOEDD 









































: Write P. O. Box 29, 
Farmingdale, Long Island, N. Y. 


seeeeeeneeeentninends 


We also buy belting and ma for next Thursday’s issue 





TTT 
Senne 


TTT 


: Elyria, Ohio 
: TIP ORSEeeeOOeeeeeeeeeeeeeeete teens MIITTUTITTTrinniniii iii ities 
. wee suvvvvvvusvavuvovvanvorsevenennnennnveveas 32"08#0#00000000006400040440000000000000001000505000000040090140000000000000000000000080008080000000008 40 OUVUUEUUNHEENEEFEEEEEEFEenenrOneanonuuuuovoronueuuauuenenegnensnnontonseqv4nduvunnuoqneeuiauucernentcnns 
ago -_ 2 : E WANTED 
36-in. spindle; single pulley = 8s , Te = = 
BENCH POLISHING LATHE : WANTED a : 
Two Blevney, type B-6, horizontal belt = One horizontal second-hand = = Gridley Piston Machine = 
POLISHING MACHINES S = : = 
: 2 3 New ised—must be in good condition E 
2—26 x 5 in. wood split pulleys, 36 in. 3} single = H = ' : 
leather belt ae ori! ) 1 7 3 HOUPERT MACHINE CO., : 
Blevney Type A vertical belt with automatic feec = : ° is ‘ : = 
10 ft. 3) in. single leather belt = : 351 W. 52nd S New York City = 
Besly No 26 vertical dise = al bout ? t ) z }-in h; ir P le ase Ww he n ITM TPP Le 
GRINDER E : : : i svauenevesesnervenrnseseosveravensueveccssssevevennsanves msneeunenecnns ruoennseeneenneereneetite® 
with press and counter shaft; 22x 14in. wood split = replying to this advertisement sen s E 
oy: IS f 4 ble leather belt; 28 ft z = 
mers leather belt ae , " 2 full description, condition, make NT 5 
Cast iron octagon = and price W A ED 3 
TUMBLING BARREI : = 
24 in. diam., 58 in. long, 2 section, spur geared, = 3 
24x 4in. T. & L. pulleys : WILKINSON MACHINE CO. 25 35 m z 
: EMIL GROSSMAN MFG. CORP'N. . § Sav: ah, Ga. s E 
: Bush Terminal No. 20, Brooklyn, N. ¥. = = Savannah, Ga : : 
= = PPT BORING 3 
ENGINE LATHES Mot if MILL 
FOR SALE ' 3 0 tf s § : 
One Schumacher & Boye Engine Lathe, 12 ft s 3 => \ ertical. Né wa econd H ind 
bed, 32 in. swing, 5 in. bearing hu f = = Wanted ; . 
plate, 2 center supports and counter-shaft. = = W 525—A Ma 
[wo Himoff Special Duty Engine Lathes, I8 = i ——" a - = E 
Gadi Oe tek aun ae, eee 2 oe We pay highest spot cash Saeer eon ae ees ae ee 
— | : 3 prices. Write what you seeiesiacenmite wii 
One Himoff Special Duty Engine Lathe, 22 . ¢§ : - = 
swing, 8 ft. bed, chain driven : have for sale. “Cc O P Y. : 
All above with chucks and tool holders. = : : 2 
These tools have been very little used and = = r the x 
are in excellent order. Can be seen by ap- = =: NATHAN KLEI N & co. 5 Sr ARCHLIGHT Sr CTION : 
pointment. Ss & 208 Centre St., New York : WIEVEAEN — a ? : 
: $150,000.00 worth ready for immediate delivery be received until 10 a. m. Friday : 


yoanennnne 


TTT a 
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U1 ‘Positions Wanted,” \ 
wer Vorl \\ ‘ ‘ : r | —_ 
wivertisel nt cost 3 cents a word, 1 Lot 
lum ‘ nt rtion, payable Plants For & r Want ndisplayed 
in advance; | . t dvertisement . 


[ ler ‘“‘Positions Vacant,”’ New York, Philadelphia, ¢ ( 


POSITIONS VACANT 


Connecticut 


Important 


seeenenns 
AT 


POSITIONS VACANT 
| EMA ‘ 
g Illinois 
‘ a7 { , ilal » 
p it ira Pe i 4 | 
7 ! i chnk | 
EVERAI ‘ gene 1 dge 1 t pre 
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D g H “ ( Maryland 
MSTUINING re I I i 
inultac i! x a od 
\ , | r i - rie tate yp ence and 
riet as a ilar desired; full urt ! il 











EXPERU 
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1 ¢ ' 1 obi« I , and aren ove ect | Iotor | 
\\ } q S é ) é a ; Vl } 
] ere l | \ \l 
\FETSMEN, fir 
| & | 1 ne a nen l rie 
athe na ? 1 ndaid ‘ v ‘ i £ our 
lol Machi: c Ma l thi t g é i : 
+ 
tis t fir me ecelve 
ideration your first letter t ite age 
Florida tl Llity ed « . ms 

ie “ ; P , r i I 
¥ ‘rT ry Lc 
PA TAKER i ed u ‘ \ | 

t least two veal ‘ i I \ | 
f } rad t j } sta - 
we fir t {) } ? | 
arn . latailer 
1 Ocala. Wie MECHANICATI 1 é ta es | 
inted re g na 
a —_—_—— ————————— *\ eference her 1 | re} } 
Iowa d lary expected P4197 \r M i | 
| 
} 

ASSISTANT iperintendent ted Minnesota 
ae 7 loving men. bu ga it = 
150 ine innually on interchange- | EXPERIENCED inist th e) 

} } ild Ve . } ’ ] a | 
ind . t if ] g ! il } rtu 
. ; of ? T , right tate age full 
ind fix ‘ I ill rt lla? i » ¢ ympensa- 
rt é ] vie em} rE r ef: t ty 
} ‘1 Macl ( P501 AY M { 


Machinery dvertist t ndisplay 








et with a paragi I h item, o1 
a ' 
ter l n 5 
pla pa 
= ) 
+ > wi) 
\ll advertisements for bids (Proposals) 
POSITIONS VACANT 
Missouri 
sSSiS \ 
a 
¢ 14 \I ( 
Massachusetts 
ESI Nk RAT SMtco | 
ts give age. educat 
‘ I X pe t ! 
r ‘ ‘ ra ‘ ‘ 
\THE LEMAN ible f 
ibout t hie d Pe 
hine i toree It ‘ 
£ ind | he ffer t 
ent be ipable eX i ! 
good prod ! e all ¢« 
vardir ‘ er ' req " j 
eferetr t P490 \ 
Mach 
New York 
SCRAPERS ind first-cla assembler 
wanted at once by builder of high-grade 
toolroom lathes: must be teady and fur- 
reference good wages and perma 


“OOTN 


re ist ‘ first i hest vo 
ng dad 1 vag for ) 
ee Ideal Vi ping Mactl e Co Mid 
eat ‘ Y 
ACHINISTS ed gun , 
Apes -  - 1 Wa vliet 
N Vv . ¢ 


INGINEER efficiency required by larg 


p-r 


Y P5o4 \ Macl 


d ) n va ] 
! i I ! t £ tuLo iti¢ 
g chine Write Pa PR rf 
ence nd ilar é ‘ a. P 
e 5 6th St Broo 


[AKERS cperienced r g } 


epair vard on Atlantic coast Must 
nt re ict d ¢ ‘ ‘ ! 
g th istomer and e1 0 
vetent to introduce pieces or 
Ip e mechar 7 operatior 
17 An M h 
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Sennnananeanenneanceenotoeceees et SPOEDEOEDOREOUEOEOADEROEOHORODOD Tr 


WORKS MANAGER 
WANTED 


New England Machine 
Manutacturer, building a 
ially high-grade line 
chines, and employing over 500 
hands, wants a competent exe 

utive with progressive ideas and 
a record of work to 
take charge of the manufactur 

ing end. 


Te ¢ )] 
Spe Cc 


of ma 


successtul 


man with 
position, a 
believer in 


Applicant must be a 
experience in similar 
good organizer and a 
cooperation. 





Wanted 


YOUNG 
ENGINEER 


For Good Housekeeping I: 


WW th St., New York City 


Only those measuring up to the 
requirements can be cons.dered. Pleas 
write fully a to expernence, age nd 
salary expected All applications will 
be considered confidential 

P 488—Ar un Mach 
seeeeee COREUEECOEEOEEERAEEREAERSEREDETEOOOOROREEREOOREDEOREEORERGEDEEEEREREEOEEOROREHORORROOERDEEDERAEREEES 


Seeenonenenennencunentate 


- Machinists Wanted 
: Capabk iccustomed, to Ma 
chine Te ! machin 
ing, can wage 
chances for 

steady work 


men 
erecting an 
secure 


idvancement 


ol 


ind 


Fond du Lac is an up-to-date town 
of 25,000, situated on Lake Winns 


bago. You can live well and cheap 
Produce direct from the farm 
Write us about your experience 


salary, etc 
GIDDINGS & LEWIS MFG. ¢ 
Fond du Lac, Wisconsin 


oO 


UU 


: WANTED 

= Toolmakers on jigs and fixtures. 

= Toolmakers on gages. 

: Machinists and linemen, to set up 

E milling machines. 

: Cutter Grinders. 

2: Give experience in detail, age 

= nationality, and wages expected 

: in first letter. 

: Call or write to thre 

: New England Westinghouse Co. 

: Employment Bureau 
Walnut Street, Chicopee Falls, Mass 


seenseneds 


Sveneneensenauennecccerencereeueneenonsnetnae CUED OOODEREDEOOEOHOERADEOREEENEOEOECHROROREEOEOS 


Open Hearth and Rol 


Rate Setter and 
Time Study Man 
for Large Chicago 

Brass Machine Shop 


ling Mill Draftsmen 


WANTED 


State full name, age, married « 
ship, preliminary school traini 
shop experience, drafting 
ary desired and the date availa 


} 


ve 


fF 
olnce 


Experience should 
personally perforn ed, oo] 


clearly st 
( 


Ving i 


employment in each case, toge 

firms concerned 

Information guaranteed to be 
ld 


VENURENTSOETONO SDH OEHOREEEEEOEDDEDDECEOEOEOEONOEOEOUEOOODOROEOEOOEOEOEOROROEOUONEORONORDOEEEOEOEREGEEDROROROEEGE 


ated. 


] 
yr singl 


nationality, citizer 
school training, 
last salary, sal 
in case of engagement 
State the class of 
ates of entering and leaving 


lames of the 


g, technical 
experience, 
ble 


worl k 


ther with the 1 


Kept cor fidential 
Ame} 


SOUDEEOEEHOEEOEOEDEOUOESOODORECEOEOEDO EEO EOEOEOUOEDOROHOHCHCEOEOHEOEOHORDOOREOEE seeneneeeeeceensnenenenes 


Ma 


aress 


Capable m 1 to machine tool work can tead mployment 
on second shift 1 good wage We need men on Lathe Purret Lath Planer 
Horizontal Bor Machine ilso Vise Hands and Mas rect Trans 
portati reli l alt two weeks ol iti ictoryv ser\ 

Plainfie ited ) New York 
mm the ] " d t \ h to t wn 


Write for applic 


NILES-BEMENT-POND CO P< 


ation blank. 


ynd Works, Plainfield, New Jersey. 


WHERE ARE THE ALL-ROUND MACHINISTS? 


Have they ll becom toolma 
r bald-heads) were cubs in tl 
vimuit that | ild not run any 
And chipping and filing? Well 
ining » | y got \ l 
va ‘ 
} +t } 
B t 


W her 


\ 
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seeeepoensenennene secnneeneannensens ¢ 


; In Replying to ‘‘Blind’’ Ads 


Shik a 
b i 
eT } 10 AY Ss Neé 
. . ’ ©) ‘ | 
1 
‘ tla S ‘ ! N ad . 
P51 \ M I Re ‘ . r 
1 R | S k 
FOREMAN of i d da Important : 
inted i ma 0 ter of : 
) a sl 
! t dt ! i rs j 
hard : ; ~ 
r r \ ‘ must 
1 u é 1 good ; 7 : - bor 
1 steady vit POSITIONS VACANT 
mu stion for ¢} art 
VI handwriting t L f \ \ t 
exp ence Lee ala ‘ ted RS (CLAS t - 
‘ ce All rer ‘ lt kept ¢ ‘ gz ti re i i 
t l P50¢ Ma | t 
ind 
| \FTSMAN wit x y ? ' ) t tsi x 
weight 7 I \ Mac ‘ 
ha had ce +) ’ 
in i I d Re} He ria 
M M N l ! 419. ] ! ij far 
, New Y« ( ane P4 \ 
d 
POOLMAKERS é you vant to l 
i rapidiv-g \ g ma " 1 IE MAKERS it f i 
cer vhere ynditic 17 ! ) d 
For rht } ir weet time ind o } WOLMAKI ~ g ‘ r ‘ high- 
r ov me only tho vhose chat | I ‘ i x I S ly em- 
r wi ind 1 thor ih i estigat Hi ! yur o BF 
and can qualify a first-class te n +S ! Ww k ba a half | 
< eed app P4a (m. Macl ‘ I g ind ge! | 
F inding except ally good 
T 1) \ddinge M ( Sorwood 
AN EXPERIENCED ste man wanted oO} } 
rut steel department for a larg: Ne 
Yorl firn only one with a full know 
ed f hie) peed tee] carbor t IPETEN’ lesigne ix- 
l and mu WW and drill rods neeu ture dis nd pecia b 
ipply tate experience and alar f i ng i of ‘ i de- 
vanted P491—Am. Mach | t t P478 Am. M: ( veland | 
: 1 too) desigr , rience n 
Ohio \ ) designer ; a do 
- iz hxtur and die \ marr d men 
preferred whe vill ipl t Fir t-class 
EXPERT demonstrator and set-up n un | vorking ynditio ind a ly position 
wanted on turret machinery permanent good pr pect of idva ement write 
position to right party give full expe fullv. ¢g yr ag xperien ind present 
ence and reference P9 An Mach I ( nent lepartment I 
Cleveland \ il Cash Register Davton. O 
feetee SOOERCREEEEEOOEEROREEEREOREROURESCROROREROOEROERERCOREOEEOTERCREGRERCRRCeORerEeceReetES TIITIDIL 











seneceensnannssaens 


production. 
FIRST letter complete details of education and experience, 
names and addresses of firms and dates of employment, position 
you are best qualified to fill, salary wanted to start, age, whether 


MEN WANTED for 


Chief Inspector 

Inspectors 

Foreman for Engine.Assembling 
Engine Testers 

Metallurgist 

Tool Designers 

Tool Room Foreman 

Assistant Tool Room Foreman 


= married or single, and names and addresses of references. 


H information wiil be treated in strict confidence 


Tenrnrnnrnenene 





Address P276—American Machinist, 657 Leader-N« 


MITTEE 


ws Bldg., 


COEOEREGEUDCEEOEUROE EON ALE DEO COEEOFODDENETE 


AERIAL ENGINE WORK 


A large automobile concern having extensive contracts for aero 
nautical motors invites correspondence from high-class men tor the 
following positions 


=: We are looking for men trained to quality rather than quantity 
In order to receive attention applicants should give in 


with 


This 


peeeeeenanensonnenes 








TT 





Pennsylvania 


MECHANICAL draft d 
eral work by old-esta shed ma 
it £ company tate experience ‘ 
ry de ed: application treated 
ntially \ddre Manager rr. & 
Box No. 117, Oil City, Penn 
Wo £ radu or good draftsme 
vit i " educat ‘ d for 
‘ ad drafting roor Witn large 
é ica d teel corporation in 
Ph lelphia I resting work and good 
op ] rf z men P515—Am 
Mach I idelphia 
YOUNG ngi t b ling maint i 
ind ety work | int in I 
delphia Plenty itv for ve malt 
Sa ibout $3 P516 Eng New 
R rd, I idelphia 


Washington 


FOREMAN to take charge of new 
juipped vith Gridley \utomatl Jt 
& Lamson Turret machine drills, eg a 
ers building ill lighted, t 
heated and large enough for ore equip 
ment o the right man car row with t 
business P451—Am. Mach San Fra 
cisco 

West Virginia 

DETAIL draftsman with good experience 
in elevating and conveying machinery 
coal-handling plant ol lilar work 
wanted tate ’ experience and salary 
expected P?40 Am. Mach Phila 


EMPLOYMENT AGENCIES 


GENERAL Engineering Agency, Pitts- 


burgh, Penn requires experienced me- 
chanical engineers uperintendents, mas- 
ter mechanics general foremen, mill 
vright and draftsmen for excellent 
Fastern, Central and Western vacancies. 


CECUCEOCEOEOSOOEOEOEDEEDEOEOUOEDEEOEOEOEESOOEOEOUDOROROROEOOOEESEODOESOOREOAOOODODOOEREOOROE EERO EEEEGHOT 


TOOL 
DESIGNERS 


We require the services 


of several tool design- 


UE 


i ers with experience on 
_ JIGS AND FIXTURES 
Address 


Machinist 





Amer 


consneeeneanonns 


TIT 


WANTED 


. . 
Factory Superintendent 
Prominent manufacturing corporation 
requires, energetic Factory 
Superintendent, thoroughly experienced 
in machine practice and modern 
centralized planning control methods, 
capable securing large production 
most efficiently and economically. To 
be considered, replies must fully state 


experience and qualifications 


COOEOEOODORORONOROGAGAGEGAOAEAOAOEONEY 


ageressive 


SOCONCEOHONOHOR EURO EOSONAGRO AONE ROA OEONONORORE 


Snop 
1) 


sesneneusagenennes 


ot 





P 466—Amer. Machir 


Z 
~- 


tonenenens 


teeneneeneononeans 


FUEODOEDSOOECODEGEDESOEOUOUEOOONOUGADDODRGHEECHCOEOROEOUROCOROEOOSEONSDECHONOEOORDEOEOEOECENROEEOHOEONNT 
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POSITIONS VACANT 


CORRESPONDENCE SERVICE 


ul | 


THE undersigned provides a confidenti: 
service designed to locate openings 
through correspondence, for men earnin 


ha 


not less than $2500 and up to $25,000 
all lines Not an employment agency, 


but a constructive, initiative service, cov- 
ering individual negotiations Estab- 
lished 1910 Complete privacy assured ; 
present connections in no way jeopal 
dized Send name and adare only for 
explanatory details R. W Bixby, Sl 


Niagara Square, Buffalo, N. Y 


POSITIONS WANTED 


PRODUCTION man Young 26, mar 
ried, with wide experience in 
supervision, planning scheduling 
patching, wishes position as assista 
executive: energetic who get 
ts; now employed sachusett 


PW504 \m 


man, 


and 
ore 
Ma 

Mach 


Canada 


FACTORY petent 


superintendent Con 


ma 


production 
dis- 


chani familiar with manufacture oO 
sheils and component parts; also familiar 
with designing and making of tools, )i£ 
and fixtures, special machinery for qual! 


production of same; have made goo 
pre-war positior oft staple mat 
, BOs 


facturing I Mach 


tity 
on 


1m 
Indiana 


th 
work, nov 


IMAKER has handled 
onstruction of high-cla 
for position as foreman 
superintendent in the middle 
5 Am. Macl Chicago 


DI 
‘ 
west. P\ 


Massachusetts 


design ané 


or issistant 


INSTRUMENT maker, expert on engineer- 


ing and surveying instrument a pra 
tical man with executive § ability ar 
vears of successful experience ir t? 
manufacture of instruments of hig 

grades and _ precision now emplove 
available after 30 da PW494 An 


Mach. 


SUCUAERDONEDEGEOEGAEGEOSOEOECHDEEOROEOEOUEUEOEOEDOEOREEOOOUROEOROURUEOROUDOEOROGOEOEDEROEO@OEDIOOEO NOOR 


KRASBERG 


WANTS 
FIRST-CLASS 


GAGEMAKERS 
AND DIEMAKER 








stat eneneey 











POSITIONS WANTED 


New Jersey 

TOOLROOM foreman expert t ) ind die 

maker ; " t exp AF) 

a foreman. de to co 

able concern a toolroom forema oI i 

int to ri dent ' 
ferred availal é 
PW ot \n M 


EXECUTIVE position wanted, fifteen years 


broad expe! ind uypre 
intendent with t » 4 cer! manufactur- 
ing highest qualit interchangeable part 
American, 3¢ eal of age I ied Ss 
at $200 a month PW52¢ Ar Ma 
MACHINIST and 

tant superintendent 

hanical man, eg ! 
tive open for positio PW \r 
Mach 

| 
New York 
EXPERT me inik 1 de re 

from mecha cal } ‘ ~ 

ind ith 12 eu ‘ 

inufacture of ' ? ‘ ? } 
models and na re 
foremar with , } hyve } 
field; age } I PWwa4 
An Mach 


“TSMAN, mechanical, g on general 
rut matner t Ter ne 
ted: preferable hea By 


An Mac! 


ir 


PW483 


FACTORY « ’ 

, nic g } 
nes ma ( 
i ufac ur Tie 

pparatu in larg ju 

ugh knowledge ind pract il exper 

in modern factor orgatr 

facturing me 1 e! 

ters: for ‘ ’ ed 
tant i ! ‘ 


manager WwW 
emploving 
t given by addres ing PW45¢é \ 


Mach 


WANTED : 


all-around 


MACHINISTS 


ONECEOHOEOEORDEONENENONENER 


Competent 


reennens 


Steady work and good = 


wages \pply stating 











ive ew openings for steady experienced : : : ; — 

who appreciat eable working associ- : experience, references, = 
: = end eond conti Write—age, exper = : 
Scan, Sobewentinel : age, etc : 
: KRASBERG MEG. CO. ' ¢ Box 647. ( West \ : 
: 412-420 Orleans Street, Chicaga, Il. = = 
ee TE Tpouneseescnsecguaseessccssscouesssssennennceccessseescccccncsesenees : sees 
spucensacsovensossoszscoscocesensvesesevencsovsossvencnvescenencencasuesesvesencsseuseeousesesussosssane sosietienadgantietaastnnaneteeataaniabebieaaacactabbnantinenieiininninnsteciammnesiees ancien 


TIT 


WANTED 


Drop Forge Shop 
Superintendent 





need apy 





= Ir x = 

¢  Wur'hoid : i AMERI 
: P500—Am. M : 

cs sisisietaiaieiaiaiantiaia iain iia Aa aaa 


RAFTSMAN vith gr expe e ir 
macl ‘ ! ind engine w« 
i145 \ Mac 
MECHA ICAL engineer th « ‘ i 
Dperie! l { t Ine ‘ r i ‘ € 
é the D ind 


FOCCUECOCEUPORORCEDOREOOEEOROENE 


THT 


Sire 


TENDENT or ] 
ind a g ! 
i ow iF 
I thods and 1 
il 1 
1 dra | 
PWa4S8 
DI I ‘ il 
‘ ‘ ‘ ma uf 
il 84 ad ras ‘ 
to } ) I i ch 
£ y ¢ d i desig 
rr be ’ 
PW \ 
\ ( bia 
t 1 
tl 
if ng 
uY 
Z i ) ur 
I Tv) ry ’ 
i du i \r 
or . 


Men Wanted 


Works 


Manager S$6000—S$ 10,000 
rintendents 2500— 3000 
ftsmen i3s— 200 

Prof mal Record Forms 





ENGINEERING 


AGENCY 


25th Year 


MONADNOCK 


sneneesacenene 


TO 


WANTED 


n Jigs, Fixtures and Gages. ( 


| 


I 


CAN BRAKE 


ERIE, 


SHOE & 


PA. 


COONEEEEEURGEONGAOAEREORONEAE 


TO 


BLOCK, 


senenensceencaaras 


CHICAGO, 


FOUNDRY CO. 


Inc 


TOOLMAKERS and TOOL DESIGNERS 
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- + ™ : | perl Engineer, Electrical and Mechanical, 
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1 i t! ind ed _ 
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\ fer y } . thes } a 
ce ! \ PW4 Foreign Makers wanted 
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Pennsylvanis We \ 
P-FoORe \l 
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PW \ \ ( in and ‘ DENS Fyn - ‘ —_ 
SUPERINTENDE) re t ; Dy 
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, {8 \ Ma P 
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er AGENTS AND SALESMEN 
EAT 1 tr ! gett 
P j Experienced Machine Tool Salesman 
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Copy | 
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i ry 








Ability to Sell and Knowle 


sent and sell high-grade steel specialties, 
r | ¢ | tes ' Pert ‘ 


POSITIONS WANTED 





WANTED 


dge ofthe Trade 


to repre- 
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\ mk r { 


‘ y | 
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AGENTS AND SALESMEN 


Salesman Wanted 
manufacturers of well-known line of 

machine tools; unusual opportunity and 

future with rapidly expanding business 

give particulars as to previous experience 

age and salary expected V323—Am 

Mach. 

Sales Manager Wanted 

An old-established company manufacturing 

known product, employing 


First-Class 
by 


a nationally 
over 40 salesmen, offers an opportunity 
for a high-grade sales manager of proven 


ability to introduce advanced selling meth 
ods and stimulate sales; must be capable 
of earning a large salary and ambitiou 
to earn more; previous experience in sell- 
ing scales, safes, cash registers or similar 
lines desirable but not absolutely neces- 
sary; no application will be considered 
unless previous record shows necessary 
qualifications ; correspondence treated 
confidentially W 430—Am. Mach 


Successful 
seeking 


Salesman Personally 


manufacturing plants (3 states) 
Am. Mach 


in 
change W 


rear 
ovo 


Supply Jobbers and Dealers 








to take on new line of reamers, milling cut- | 
ters and large taps; exclusive territory to 
responsible firms; state rating and ge: 
éral line of busines W465—Am. Mach 
Wrench Engineer Seeks Kepresentation 
pecialist in tool machinery for 15 years 
seeks representation of American manu- 
facturers for tool machinery owns shop 
to insure assembling and repairing or 
such machinery Address proposition to 
Mr. Hemmendinger, 35, Boulevard Hauss- 
mann, Paris 

Sales Engineer 

familiar with power transmission machin- 
ery, ball and roller bearings, to represent 
large concern in Western territory. Head- 
quarters in Chicago Answe! tating 
age, experience and salary expected 
W519—Am. Mach 

Representatives Wanted 

Well-known @oncern wants able local rep- 
resentatives to sell screw-machine prod 
ucts, also rough and finished bras ist- 
ings on commission basis State expe- 
rience and reference WEOS \! Mac! 


Chicago 


penton COEOEOEDOGOUDOEEGEODOAEDOOEONOGDERDERERESGEOEONOGEAEOHOROODEEOROROEGEDOEO RO NOACCROROROROES 


Your 
Advancement 


is largely in your 
own hands— it is 
doubtful if any 
one else is worry- 
ing over it. 


Te 


Seeneneneneneneonsnent 


HUNOEEEOEONOEOE OH ORDADEONEREERE 


SONSONDEODEOEOROEOAOAOROHONDEOAONOEOED 


To 


Tr) 
TT 


positions are 
being 


- 
smail 


Setter 
constantly 
cured through 
advertisements in the 
‘** Positions Wanted ”’ 
columns of American 


Machsnist. 


Se- 


60 CENTS 
FOR 20 WORDS 
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AGENTS AND SALESMEN 


Machinery 
rr central Michi 
familiar vitl botl 

orking machinery 


W 
Am. Mach 


Salesman Wanted 


Experienced Machine-Tool Salesman 


for New ork Ci he g fe cperi 
ence, age and s ry expected W502— 
Am. Mach 

Manager or Selling Engineer 

The advertiser Vitl cal expr 
rience in manufacturing and elling ma 
chinery Vill be ypen to an engageme 
on or before Oct 15 irt é by him al 
appearing in t An Ma ini 
Boilermaket ind Mat hkengi el 
ing” thoroug! ted i 
vards, bridge hop achine ) four 
drie and al rie pert ning 
metal industry of good addr ul Dp 
pearance and a ar! 
head ) ! l do 
Wish road po 
however not } Wi6s 
\(m Mach 

Salesman Wanted 

experience in the use a 
presses dir ind 
machinery by one of 
urers App ! 
W455 An M h Cc 

MISCELLANEOUS 

GET a Last Word,” the est Indicator 
Par Exce nes H \. Lowe 1374 East 
R&th St Cleveland. Ohio 


PATENT ATTORNEYS 


‘ATENTS Cc. L. Parker, patent attorney 


McGill Bldg., Washington, D. ¢ Inver 
tor’s handbook sent upon reque 
-ATENTS R. More I P 
ent Attorne Mi il, J 
(“*hemica ex rt f >» 
Bldg Washingt > 

WANTED 


Experienced Salesman 


By a prominent manufacturer 
of pneumatic machinery. 
Must be at least 34 years of age 
with college education or its 
equivalent. Mechanical train- 
ing and shop experience neces- 
sary. Splendid opportunity for 


right man. State experience 
and salary expected. Give 
reference. Address 

W485 —Am. Mach 


Direct Representation 


NEW YORK 





BUSINESS OPPORTUNITIES 


Business For Sale 
\ hed d | 
I ! 
t it 
! ut l ‘ rf 
! i p I i 
ine ) } rit 
cou ir i { ta 
| ] ’ 1? it t i 
ing Bolt ty \) \! 
New telt Shifter 
f rT. = Gia | 
! ad 
want ae l concer to mar 
, ' 
i it ‘ b f 
I . a | \ 
] 
, > 7 
FOR SALE 
Blowers 
Root Connersville and other I 
pressure and fan type new ind use 
for furnace foundri« mil ! 
factori quicl leliy 
The Clifton-Pratt Co Cir nnat ©) 
Punch Presses, Ete. 
Kig \d im ' i 
| r gang 1 
] git | ! 
B tage 
dit ‘ i £ 
j hangs { i 
EFS ) ] 
small Machine Shop for Sale 
S ( 
CONTRACTS TO BE LET 
SI LED PROT SALS ! ! \ 
tf | < 
m ¢ 7) 
I 


Drawings, Patterns, 
Jigs and Fixtures 


for 32, 36 and 42 in. 
gine Lathes. \d 

dre inguin 

S 44 {mer Machinist 

Lo rc] to ¢ ¢ 


busing 


A Line of Marine Motors, 

including drawings, pat- 

terns, stock, tools, jigs, 
and fixtures. 
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| OUTSIDE WORK WANTED 








In Metal Stampings and Wood Parts : 


‘The Metal and 


Wood Working Departments places us in 
additional 


re-arrangement of our 


a position to take on some 


We are 


small metal stampings up to and including 


work. ‘equipped to manufacture 


Send 


THE McCASKEY REGISTER COMPANY, 


% in. in thickness. Also to do japanning 


] 


and nickle-plating. 


We can turn out wood parts of practi- 


cally 


any description in soft or hard wood. 


specifications or blue prints for quotations 


Dept. I. D., Alliance, Ohio 





PTT 


If You Are Near Williamsport, Pa. 


why send to the other end of the earth to have r 
contract work done We can make your special 
chinery and parts id save you capital invested 
I dotne } ur mé ai im and heavy 
Planing, Turning, Boring ar d 1 &L. Screw Ma- 
chine work. What can we do for yo 


rr tT 


Shepherd Engineering Co Williamsport, Pa 


“reeeeenant 


STTTTTITITITITIT LL 


epeeneeneenenns PTT 


Machine Contract Work 
WANTED 
Thoroughly equipped 
machine shops, we can re 
ind efficient service 
Special Machinery Building and 
Contract for Parts Solicited 
STRATTON & BRAGG CO., Petersburg, Va. 


MITITITITITTITTTL LL 























with modern 
nder prompt 


WITT 


eennneneenenens 


We build commercially 
practical 


TOOLS, FIXTURES, 
JIGS, SPECIAL 
MACHINERY, ETC. 


At Commercial Prices. 
Up-to-the-Minute Equipment 


seeeeeneneesacnnoneet 


teneeenensener 

















enenennoneceeenceees 


STEINER BROTHERS 


Lima, Ohio 


Chap UEeHOHeROEOEORD 





EFFICIENCY 


Gauges Pe Special 
ROBBINS Machin- 


“ACCURACY 





Tools | GAMWE 118 (.| 
= Dies | PITTSFIELD.MASS ery 
x +5 














ROBBINS, GAMWELL & CO 
Pittsfield. Mass 


Screw Machine Products 








High Grade Tools and Dies 









































Every P-S 
Wrench is 
an Achievement 


—hbecause of the 
quired to pass 


degree of excellence re- 


our tests 

In this—the biggest exclusively drop forg- 
plant—ther is practi ily n chance 
an inferior forging to escape rejection. 

nches, but 

kind 


e applies not only to wri 
ecial drop forgings of every 
which we are equipped to make 


Page-Storms Drop Forge Co. 


Chicopee, Mass. 

































































FONGHEELS «= gh eneneeennoenneS CUOODOOOSESEGUEEEOEOUOUEGEOUOROORORDEOEOOCOSOEODOAOUEOEOEORODEDEGROUORED ORR ROEOOROEO FOOTE 


Complete Machines or 





Anything in Screw Products—from 4- re 
13 2, Sa fi mane | ixtures. Special Ma- = 7 Parts Manufactured 
=~ . AE re ' R, _ : fact ; ind St w ring = = Special n achinery, tools. dies. fixtures and gauges 
special ‘I I » 225 : = = = = Send us your sample or blue pri it “ wi rk am ~ vet 
PROMPT DELIVERY —Paices Western Tool and Machine Works, Inc. am 
IEA 


CONNERY MACHINE & TOOL COMPANY 
Springfield, Mass 


puasserneneneenees 





127 N. 5th Ave., 


Chicago, Ill root & MACHINE co., IN« 


TT 








October 4, 1917 





AA iene 


rae 
WH 


Buying—A MERIC 





AN 


MACHINIST 
110 .A40nTYONTLONTY/VTUqVTUULEEHUUHORGHEU TOIT RYU HTUNRECuORabnA2OTOOAEQngSONKONRENROuapHnHdOITEOTERMTUNREARRNONGEONEONGEQMNNEOANVNOOGHOTGONRCUNNFU HARADA 


ontract Wor 





Section 





(everday) 





HA 





1 














Triple Utility 
In H & K Metal Stampings 


Largely increased facilities in our North 
Philadelphia Works enable us to an- 
nounce our preparedness to quickly 
execute contracts for all kinds of 
Stamped, Drawn or Pressed Metal 
Parts (light or medium) for Railway, 
Governmental, or kindred purposes. 
Our product includes Steel Parts which, 
through superior quality and proven 
worth heretofore in the Allsteel Pas- 
senger Car Industry, have won their 


way into practically every kind of 
service, and are setting new standards 
of economy and dependability every- 
where. We feel sure there are big 
savings for you in the use of H & K 
Metal Stampings We offer quality 
with quantity production of difficult 
pressed shapes, and invite your in- 
quiries on any Steel Stamping Prob- 
lems. Send Blueprints to Nearest 


Office. 





Maximum Strength Minimum Weight 


Surpassing Durability 





HALE & KILBURN COMPANY 
PHILADELPHIA 


NEW YORK DETROIT 


TIT 


Te 


CHICAGO 


WASHINGTON LONDON 





Largest and best 
equipped Fac- 
tory in the W orld 
for manufactur- 
ing Automatic 
TOBACCO 
MACHINERY 


OUR NEW PLANT 





- 


2 Re 


ug 


Also builders of 
high grade spe- 
cial and automat- 
ic Machinery, 
Jigs, Tools, 
Gauges and 
* + Fixtures * * 








"AMERICAN MACHINE * FOUNDRY COMPANY 


Main Office and Facté 


5520 Second Avenue, 


TIT 


. New Yi 


k Of 


TLL ne 


COGHEDODROROREOLCORROREEROOORC RACH ODOR ORES EOROOROED onrenennecsneerieet: 
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Contract 1 i 


' | | } | 
| 
HT il | 
am ee eee 





















| 
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POUNONOEOORODDEORCECEREROROROROOORE seveminanent senvnnenennee 


DODGE 


TOOL COMPANY 


TOOLS, GAUGES, DIES, FIXTURES 
LARGE JIGS OR SMALL TOOLS OF EXTREME 
EXACTNESS DELIVERED QUICKLY 


CUUHEEDEVEDED EDEN ED NODDED RO NOROEDEREED 


sreneeeeeenenne 











GRINNELL IOWA 


“Venseeceees theneeeeenenes OOOEUERT RENEE EODEDEEEHOHOOOOOED von 8 eveneeeeenee oenecenecceeeneccenne soneeeoens Aeeneeneennenneeerenenentr 





Tr OeeEPREREEEOROROHOEOOEEEEL One rene SO Ab: (HOELEORUNOEDEOOROROEDEDOREROEOOOOROROEOA DOOD EOEOEOEOSEROOROEODOR OURO EOD ORORENDONDEERAET RO RSOREEAEO EE POLUEOEDEDEOODERUEOROHOODODODOEDERENCEORGEON OURO RORUEGROEDURGEDEOUEOSONOROUREEORORGEOEDUROROROROOROEDENER 


' | MACHINE WORK WANTED | 
Let uS i your : : Light and medium weight machinery, : | Special Formed Milling Cutters 
= : machine parts, tools, dies, jigs, fixtures, i : our work is turned out 
Special Work : : etc. anes tee aan ph bos hine : = = a foe F, ema 
= = work : : igs basis 


SIGNALTI IY Metal Crafts : : IDEAL Wrapping Machine Company 3 E T | What is more, we deliver 
man are masters of their craft : Middletown, N. Y. = = 4§OOIS the goods when prom- 


: ised 
competent and experienced, 


SUOHCEORONDE EDAD ED EOROROOEOREORD OOUTEODONOROROE ODED SUED ROREROREESOHDEDORUEOHOROOEE DO ROAETOURDD 


suumg == CUltters 





- = ; 7, :_ wn NE GUARANTEE OUR = E Let us figure on your spe 
jualined to develop and manu 7 DIES FOOLS. STAMPINGS : : Fixtures cial formed milling cut 
facture your 2 = We have on of the a o quit A ad plant ie the ters and other work. 


: Gutters, Reamers, Jigs, Fixtures, Screw-Machine - Machinery 
P 





4 ° is = Tools, maaraved = s. zro ind vi B rte —Sat Cy : : 
Dies, Jigs and Ra Pes eee Bae _ BEAVER TOOL & ENGINEERING CO. 


oy COMPANY : 516 Slade Ave., sth Hl. 


BERSTED FORMING TOOL COMPANY 
71 Mather Street - Chicago. Illinois 


sonnoneneener Te 


Fixtures 


Modern machines and meth 
ods are employed by them to 
insure you of on-time deliveries 
Send us your blueprints for est1 
mate on Special Tools, Special 
Manufacturing and Contract 
Work 








sanenenensonse c 





ETT 








SIGNALITE MFG. CO. ; 1 eet, S MACHINE TOOLS BUILT cE 
nee aes eee oe | = AND PARTS MACHINED - 
522 S. Clinton St., CHICAGO : : B> Oswego products are used by the United States and foreign Governments 

: and leading plants throughout the world. Established twenty-three years. 


OSWEGO MACHINE WORKS, Oswego, N. Y. 


Niel Gray, Jr., Proprietor . 
Ee ee it ASAE TAS eee te St o 





Quality Workmansnip 
TCE 


on Time Delivery 





COOURORONDEOHOHOROROEOONOONOND 
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_ The designing department— 
an important phase of the 
service behind the 


Ae waRK 


“The Symbol of Success in Duplicate Manufacture’’ 





To the small plant that does not include a de- 
signing department, or the big plant in which 
the designers are overworked, the Mehl Design- 
ing De apertnees is of special interest. 

It includes a staff of *n who know machine 
tool designing from Me to Z, 

Most of the men are expert tool builders—al] 
are capable of developing an idea whether it 
be for a part for a sewing machine or an 
aéroplan¢ 


Don’t hire extra draftsmen now— 


Let us take care of that extra worl 


We promise you the same service and satisf: 
tion for which Mehl-made Jigs, Fixtures, Die 
and Special Machinery are noted th inti 
posal : 


MEHL MACHINE TOOL & DIE CO. 


ROSELLE, N. J. 

















am TUTTI ETT 
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Contract Work 


Titi 











seeeneoeeneneacnenens 








Dies 
Jigs 


Fixtures Forming 


Drawin¢ 
and 
Sub- 
Press 
Work 


Blanking 
Trimming 
Piercing 














Ring LET US GET OUR SHOPS 

Plus TOGETHER Special 
d Your work will have the attention of special- Machine 

an ists. Send blue prints for estimates. Work 

Snap | : a 


Gauges 








HOLOHEOEU LOLOL ED EEOEEREDOEDERESUROEOAOLEAEULOSUEDEOLOLEREDROOROEODSOSODDESOEEEESUORDOASEDRGSEUECEONOEDECGEDEGRDAREOE POOL AO EOASEOOEOHOEOROROASOROEO ROSES OURROROEGRONRERORONED 





DROP eDIES | ae ® iced te halle tical: tien, Sade thilaaiihieg 9 
> ms 
; FORGING SA 











epeneneneeneenenenenneanonnenentnenses 





| Design and make all kinds of Drop Forging ie . Orders for Making Tools, Dies, 
: ts s, Trimmer 1d Sheet Metal D a « 
| us on your next orde Cb SPAS Jigs, Fixtures and Gauges, Screw 


: The Hartford Drop Forge Co., Hartford, Conn, : : Machine and Punch Press Work 


F\ovevnnveevsevesnensensvensnonsesvenssensneoneonsnneensssnnsussessussrensuennensnesnsessenversvenees 


sggesensvensevenvnnensenensensnsuevenenseesevensanensecseennensessncnsenannenseecensenansoresnecsnsoonss » § = 
: ? ITED! = well as Elect land Experimental Propositions of 
= = = > = 
= W AN 4 »! = = Send sample or ript deve ed and manufactured, ete Prom I a te = 

: 3 vueprint of eliveries : 














H > &§ blues t 
= > »< + ; > - ; 7 > = = S 
: oO eeal pore eta Pang ere s aaoe 2 E = our 4 he ante may La qo st an . best equt ippec d plant Gc serene d ed 
: | ewig : . ; : ¢ for r work in New York State. 
quantities on Contract or on Time : : 








and Material Basis 


MIGNON WIRELESS CORPORATION, Elmira, New York, U. S. A. 








We | 
‘ " "\ 

t l 

‘> , 

Tool f 

H vbD I 

~ re. | | 

I 

H t \ 

Ce rir R 

S Pass | 

R W 







If y 





The Columbus Brass Company 
Columbus - - - Ohio 





FORT DEARBORN MFG. CO. 
I ted 189 


= Chicago Office, Factory, 
: 38 So. Dearborn St Sterling, lll, 


SOUUOUTTENDNDENDNDEEEEHAHUEOROLEDEDERECEEOEOROSOROEEDEUEO RONDO OREOEOEOESOEOEOOOEEOEOEOESSOUEREGEEOEOEOOSOEUEODOEDAEOROEOASEROUSEEEEEREEOEOE EO TAEOEGHOEEOHOROGEONURDEOE ORDA AO ODEDEDORDGGURURGEEEO EH ET ERR OCER RON AEEREE ESTES 
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COCGUEOnOnEeReeueneueanansas 








“Zhe Shop of a Hundred Experts" 








OL & Waterers wae ae Ct teu 
The policies outlined and applied in this Hartford 
shop are worthy of study and imitation by other special- 


y 






machinery-building plants. They all crystallize into one 
machine-huilding axiom: Experienced men with tools 
suitable for the job will give the customer more work 
with unsuitable 










and better service than inefficient men 
tools. 











From the ‘American Machinist’ 


Suitable Equipment— 
that’s a big point 


|‘ making additions to our plant, the 
necessity of having equipment suit- 
able for any job that may come along 
has been paramount in our eyes. 

For this reason when we buy a ma- 
chine, we order it made extra large, and 
buy all the attachments that go with it. 
Then we are equipped to handle almost 
any kind of a job that will go on the 
machine, without charging you for extra 
time and material in rigging up the work. 

You know from your own experience 
how time has to be charged, and how the 
present prices of materials range. 

it is a matter of economy for you to 
send your work here. “Economy” is the 
watchword of the modern business man. 


Let’s get together. 


_ Hartford Special Machinery ©, 
280 Homesiead Ave., Hartford.Conn 
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TOOLS, DIES, GAUGES and 
FIXTURES 





COLUMBUS, OHIO 


HECEURUEDEDEOUETROROEDEDREEEOEOEOEOUTOEOEOUEUROREADEEOEESUEDCOUEOEOSDNEREUEOROEOOEONLEOEOURUBOEOEDOOOOURDEDECHOURUROECERSEOOOOUROEENOOOOROEDECEREEOEONOE ODDEST OOEONOONE 


"BRASS SCREW MACHINE | _ 
eeevizsree | Why make gear patterns 
. by hand? 


: us 
: pri ‘ 
2 ANSONIA MFG. CO., Ansonia. Conn., t 


GRAY IRON 


S.A. 3 


r< 
‘ s Ba ‘ ‘ 2 
CASTINGS ona 
nt eet I 
Bench Work —Light, Medium roved. mant 
and Heavy Floor Work : ka 
iCcK worn 
Quality Castings , . lw 





os ‘Bla , 7 rl Write for our proposition. 
PO 5s bo ea BUFFALO GEAR & PATTERN WORKS, Jif. Buffalo, N.Y. 
I one I I 
. | 
Weare EXPERT FIXTURES, GAUGES, JIGS, TOOLS, 


Our Specialty rool MAKERS on ’ “i J 
Machine Tool Work, Automobile DIES AND MACHINE EQL IPMENT 


and Engine Castings : 
Shell tools our specialty. We make all kinds. What do you need? 


LYON ATLAS COMPANY , : : : . . ; 
. WM.GARDAM & SON, Inc., 108-114 Park Place, New York ! 


INDLANAPOLIS, INDIANA 
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Here’s Why | 





It’s something to be a good toolmaker—a precise 
workman turning out nel large and small that are 
accurate to a nicety and built to withstand for long 
periods the work for which they are intended. It’s 
something to do this—and we can certainly do it in 
our ~aaew well-equipped plant. 


We stand for something more, however. This: The 
ability to create constructive ideas in tool-making 
that will make short cuts for the manufacturer. 
Our brains, as well as our working tools, are keen in 
this respect. 


The bending fixture below is only one example of our 
careful waeihe 


Let our Engineering Dept. be placed at your disposal 
in solving your production problems —Results will 
follow. 


City Machine & Tool Works 


“Dayton, Ohio 
p 
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CINCINNATI 


Screw Machine Products 
have led for twenty years 








Wrench Knurls 





Today they are turned out by a com- 

pany splendidly equipped to make 

any part from any metal up to four 
Automobile Parts inches in diameter. Ball Cranks 
, Nuts Taper Pins 
Castellated Nuts A special cold drawn steel screw stock ° 


is used. 
threading and forming. 
size and insures better wearing qualities 
for the screws. 


Let’s have your blueprints for estimate. 


The Cincinnati Screw Company 





This has proven uniform for Machine Screws 


It runs true to 





Twightwee (Cincinnati Suburb) Ohio 














Complete 
Parts Manufactured 
Special Machinery Made 
GREEN BAY BARKER CO., Green Bay, Wi 


OURAOELE( ONOHOEDORO EUROS ENED ERODED EDORNEOEDAORONEOONEr: 


Machines or : 





SPECIAL MACHINES 


DIES, TOOLS, GAUGES and STAMPING 


First-Class Work Guaranteed 


AJAA STAMPING CO., 232 22%... 





DIESUODEOEDEDEDEDEPOEOEOEUEDOOUEDEOEOEONEOCORONCESEREODODEOEONOOSOEONOEOOOFOURUECEOSEODONSEDESEOROUSOEONONGS 














STU 


HUUUCHCEOEOECUUEOORODUEODOEOEOEOOEREOROEOEONGHSOOOROROEONCONOEOOEDEOOSOENEORONOROBEOROEOEOEEIEORIES 


Contract Now for 


F inished Hex: gon 


We 


quotation 
» Screw Products Company 
Toledo, Ohio 


? M: AC HINES OR 
BUILT ON CONTRACT 


> E. R. Knott Machine ¢ 








_ Nuts ; 


CUDGEOEEAOOEOROEOEOUOROEEOROSONONEOEORGDOUONEO SONORA OODORGAOEORONEOECHOEOORONORS 


PARTS | 








sennenenneene 


Lincoln Machine Company 
Mechanical Engineers and Manufacturers 


Special Tools, High-Grade Machinery 
Machine Parts 


Main and Carver Sts., Pawtucket, R. I., U. S. A. 


John D. McDevitt, V. Pres. 
E. J. Peirce, Jr., 253 Broadway, Suite 502 


and Interchangeable 








J. Frederick McCloskey, Pres., Mgr. 
Jas. F. Pullan, Supt. N. Y. Representative: 


TT Tt tit LR 





seapenononenenenenes 





PPT 


4355; SPECIAL MACHINES | 











From Pategeh Ounce Parts to 2-Ton Machines. 
# Myer-Moran Co., 210N. Holliday St., Baltimore, Md. 


UCUCUCHCECEOOUEEOECEERCOECEDESEDUECECESUECEOEOFORTESOEEEVESEOUEUOUEUUDEVETETERTEVECESEESHOEDECECEEUEVENNCHSCSEOHTECEREEESH STOO HONCHENENEOEELONereR ONES SEES 
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PS OF GOO Tools 


Every Job Is a 
Particular Job 


Each member of the Krasberg organization is 
interested in making your job and every job that 








passes through his hands meet the most critical 
inspection. 

Krasberg die and tool makers are Master 
Craftsmen—experienced and with the coopera- 
tive enthusiasm that puts accurate workmanship 
into every piece of work. 

That’s why a large percentage of our largest 
customers grew from a small test order. 

Our work is standardized by the use of Johansson 
Swedish Gauges—when our inspector passes on 
work it means that it is accurate and meets every 
specification. 

The next time you have a job, special, as to 
close limits, permanence, interchangea- 
bility or on time delivery, just send your 
order to Krasberg. We'll bank our reputa- 
tion on our ability to meet your require- 
ments. 


Krasberg Mf2. Co. 


412-420 Orleans Street, Chicago 


FaSDeTS 
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SUTIN 





TI 


Contract Manufacturing 


Special Machines 


Machine Parts 








Tools —Dies 
Jigs —Fixtures 








MACHINE WORK WANTED 


LATHES UP TO 36-in. SWING 
nt } t= u , 
1 


CORCORAN MACHINE WORKS 
rs J \ . y City, N. J 


Right in 
New York 


floor 


t 


Blair Tool & Machine Works : 


515 Greenwich Street, New York 





We have a competent force of engineers, draughts- 
men and mechanics—Up-to-date tools and equip- 
ment. 

Both large and small machines—-Production 
Specialists —40,000 sq.ft. floor space-—and are 
located on steam and electric railroads. 

125 tool makers—Large, well-lighted building— 
All modern instruments of precision. 


We Have An Interesting Proposition to Offer. 
Ask Us for Detailed Information. 


The Steel Products Engineering Co. 
Springfield, Ohio 


TITTTITITI 


ITITITIT 


Worcester Machine Screw Co. 


Set Screws Cap Screws 
Machine Screws 


Screw Machine Products 


Worcester, Massachusetts 


WE MAKE THEM RIGHT =) 


Brown Bag Filling Machine Co., Fitchburg, Mass. 


rermend 
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SOGASEONCOHORONOECUUUEOROROROAEOROROGOEROANEOEE FORGEAOEOAOLOLEAOOEDEOESUROECHOUEUEORUEEONOAOUEOEOROAUEDERCEOEDDOADUEOEOEGEOESEDOOOROEOEDAEERAEOROEDEDEOAEUEOBOAOOEOUOEGEOEOROOEOEOROREEEEONORESE 


It Pays to Make Good 
Tools 


Lamination Die ire one of ou 
Specialties We have probably 
built more dies of thi haracter 
tha ny other 

Country and know wil 

do l 


The above « 
progressive tv] 
them in the Comp 
making one complete blank at 


every stroke 


Thev look exp but when 
you take your Increased Pro- 
duction at Le $ La mor 4« t they 


are the cheapest in the end 


Let us send blue print show- 
ing our style of Compound 





Lamination Die and = an 
estimate price on your par- 
ticular job. 


THE ‘GEM CITY MACHINE COMPANY 
Builders of Tools of Oualit 


DAYTON, OHIO~ 





SUOUPCOOTEOCTOTORTEL IEEE TEUUUEEEEUREREREER ERE EERE mi i i i nm ' 2 eatit ' . 


Automatic Carl Schoenert & Sons 
Derew Beeckine Tredects | | SCS; ee, 


p to 1; in Prompt Deliver Heavy Volum 


rennet 


ixperts on Special Machine Tools and Dies 
Nothing too complicated for us 


Grinding Tool Work j 


Small Gear Small 
Cutting Stampings = > 5 
. . Pressed Metal Parts 
Send blueprints and specifications. SPECIAL WASHERS 
SEARS-CROSS CO. Send for our list of stock washer dies. 
Contract Department 
_ : ' KALES STAMPING COMPANY 
Bush Terminal Brooklyn, N. Y. ah tadiianaeek Cie Reae Mites 


We Build Anything 


SPECIAL TOOLS 


wee 2. es See So, Me: PARKER MACHINE CO., “#o!i@ S88" 


221-227 Canal Street, New York City SOSTON, MASS 
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Contract Work 


becanbeennndl MMM CCLRC & 


TOOLS 


FIXTURES 
DIES 


— JIGS 


Our modern methods backed by years of ex- 
perience produce the highest quality work at 
moderate costs. 


Send us blueprints or specifications for an estimate. 


COLUMBUS, OHIO 





Wi 


TOV V TTT TEYTEYOTE OEE EAT TET 


i 


TECEEAEEREEEEEEEOROOOOTOOOOO TOON FUCUUTUEEDEU DEO DEA EO TEOORERERATEETERT OUT EEETEO TEU TOET ERO OONU PE ERE EEG GE ROEU DOE SOUU EET TRE TERS 


AT TOOL DIES 
Nae 


VUCESAUTOREAUUEOOOUAEEAAAUUERRAAAERAAAUEEROO DEAE EEA DCEENESOAEEPAAEeEENHTULEE En 


FVUTETEVETEVECEVETTTETERUETETETE TT OT ENTE EATON 








POUULEOEOEDOROROEDATU DOLCE REREDUEOEOEOEOEEERERDERECEE CEE EEE 


UUEUDEEUODEOEEUEOEOEOEOUEDOOEDEDEOOEUEGEDESOGODEGEONEERORDEDEDEDOEERDEOEONUEEORORORDROUROEOROEOASORORDRERGEEEROROEOLOOEOEOEOEOOEDEESESUOUOOEOEOROHEEROEORDURTROROEOEOOROEOROROEGAEDOOEOUDOROEORERODO RSE OOSOEDO DORE ROEONOE: 


Drop Forgings 


ld 


Faci 


‘1th Prompt D 


Dies :: Fixtures 
Jigs :: Gauges 


verte 


GRANT HAMMOND MANUFACTURING CORPORATION 


()thice 
} 


61 BROADWAY, NEW YORK 


PROMPT DELIVERIES ON 
SCREW MACHINE | 
WORK 


DESIGNING AND BUILDING SPECIAI 
MACHINERY AND TOOLS 


I 


SPAFFORD MACHINE SCREW WORKS 


516’ Asylum St Hartford, Conn 


Plant 
NEW HAVEN CONNECTICUT 


TO 








Lee aye h - : 
wert A Lb i 


14> 
rr a 
~ ihe 
ve 


~ ag 
* 


Contractors, 
Designers and 
Builders of 


Te f Special 
TH : oF ' Machinery 
~ = Also Machines and 





Parts in Quantities 





C. 


Cowdrey Machine 


Works, **st8s"* Fitchburg, Mass. 
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ield Service 


That is what we want you 










to think about whenever you 









are in the market for 





Jigs, Dies and Tools 





Our service is pleasing an 









ever increasing number of 






customers. 


The Sheffield Machine & Tool Co. 


Dayton, O. 


















JOJROID 1LFOIRGINGS 
Will Cut Costs in Your Shop 
be ; MARK asesteineen DROP FORGING CO., Springfield, — 4 


SOLEDEDADEDORUDOESAOUEOHOGDEOADASORODERGOOCEODONEACESASEROSSEODDNSAEASOEOROEDEOORAEOEORGEDODOEDSCHEEOESEORONERSARCEEAOEDEOOGUOCEGEGE GOOD SOROEREGESOROROROESCRECOROEI ERE. 





Send Your Machine 
and Tool Work Here 


Screw Machine Products Jigs, Fixtures, Gauges, 


need ] 


ACCURATE 


Prompt deliveries. Shop fully equipped with highest ally 
class new machines. Estimates cheerfully furnished. saree 
EXCEL MFG. CO. 
lock Screw Machine Products Corp. _ . er | 
7 Sherman St., Charlestown Dis- 
199-203 Eighth Street, Long Island City, N. Y. : trict Mactan Sinan 


SELELESUOUODOOOULONTEREOODEESEONETOADOROSEOEEORERRONODEAECEOTOUDONOEUSCE OOOO EOSO ROS ROEEEOAOHOHDERNEOEOECEOAROROSEENES TO 
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UTERUS A ennnniennitinn MUM mn 

We'll Make Special Tools For Y 
You’ll find it exceedingly profitable to let us do this such work, and a trial order from you will make you 
kind of work. Below we show a batch of them we a regular patron. Anything in the line of Jigs, Dies, 
made for a 30-in. lathe for one of the largest lathe Fixtures, Gauges and Special Tools can be promptly 
buiiders in the country taken care of. We know you will like our work and 
We have a fine, splendidly equipped plant for doing our methods, for others do. Write us for estimates. 

Urbana Tool and Die Company, Urbana, Ohio 





| 
= — Si 2 Sn 
If he eB ae Na 






































SSeovvsuscusnncousveensoossvoosascosnccessscovescsseccssscesaee sussensvooseonsennsceccsosssonsonssensssnessessonssensesesssoueseecensseesssossensssosssessnsssonsenssonsssussenssensessesenssenssnnsenssnsssnessnssensussesssetseedl usecesconsnvensoceascesencvenee suvsevscecoouenscccansceescenescseescgnneneasnonsneesee 
Jevervennenneny TIE peensenencens eeneanennns x eesuuvenesusesesecansnnssvorosnenecenennsesenenecnsnsnsnsssnenenenecesennseecsssucnsossssscecenenanenenenenenesonenenenuconsngnnsuscaonncnnnananeneneorennesnsesecesnserieny on 
Screw 3 We specialize in the manufacture of 
Machine —= 2 i : : . 
eine Dies, Jigs, Fixtures and Gauges 
Products 4: 
special machinery and tool designing. We solicit your inquiries Send blueprints and let us 
Work up to 2} in. diameter can be handled quote you 
with our increased facilities. Send us your : : : : . : : : 
specifications. : WEBER & SCHER MFG. CO. 24 Scott St., Newark, N. J. 
: rHOS. H. DALLETT CO., Philadelphia, Pa. 2 : 
















Tool Room Work of All Kinds— 
Experimental and Special Machinery 


We have a fully equipped plant 
vith the skilled workmen to turn 
j our high-grade machines or 
rts, Jigs and Fixtures, Dies, 
(,auges, etc 


Metal Stampings and Light 







SCHROEDER BR®S.co 
new Pat TOOL MAKERS tow onieae 


Let us make your Jigs and Fixtures, 
= Dies, Gauges and other fine work 
= TORRINGTON - - - CONN. 


oe Seneeneneeeeceneeeeeaneeennenenenenees seeneeeeeeeentnnrs 








Manufacturing 
soveseoneneenennnenn 
um We have special departments for 
this. where we can handle your 


orders to the best advantage 


We nm start your work now 
send blueprints for estimate, wit! 
delivery date 


PRECISION 


JIGS, FIXTURES, DIES, ; i wee. won antl ia 
GAUGES, SPECIAL TOOLS = imu sevenenorenonnsenenenien — a 


TO 


L. Lindstrom Die Tool and 
Gauge Works 
Bridgeport, Conn 


Special Machinery—Sheet Metal 
Stamping—Model and Experi High- ® For 18 Years Accurate 
Class - , manufacturing them—pr n, Punches 
hip and excelent materia: hav and 


ireful w mar pa 
; eel Write for informatioz ‘ 
The Simplex Tool Co., Woonsocket, R. I. 


mental Work 


The Ideal Machine & Tool Co. 


132-134 Opera Place, Cincinnati, Ohio 











Gauge 
Work 





Dies 





sueneeneneenanenenyy 
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oo gles get 

¥ ge down to 

-» cares” 
“~_B 


® 
ae 


a , j 
As. wie ——_ aie 


Quit fooling and get 


some lools on the job. 


Good fools=Increased Production 
Increased Production = lime Saved 


Time Saved = Money. 


Our Jigs and Fixtures, Dies, 
Gages and Special Machines 


are Money Makers. 


m VV ILCOX 


MOTOR & MFG.CO. 
JAGINAW, MICHIGAN. 


a 


SERVICE 
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us over. 
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For more than forty years we have been giving satisfaction in making all kinds of Tools and Fixtures, Die and Gauges. 


Modern shop, modern ideas and modern service our watchword. 


Secor quality has been*a by-word for the last forty years 


Gun Tools a specialiy. Write us, or run out to look 





DERBY, CONN. 











see 
SPECIAL MACHINERY : 
BUILT TO ORDER 
We have splendid facilities for producing special 
machinery of all kinds, and are prepared to gcuar- 
antee satisfaction— both as regards workmanship 






have found facilities and an up 
e shop. Send us blue-prints and give 
y to quote you price. We can save 


and price. | We 
to-date machi: 
us an opportunit 
you money 
Lambert & Todd Machine Co., 
ve 


Camden, N. J 


TIMI 











Our Pattern Shop is 
modernly equipped 
We will make your Patterns correct. 


BLAIR TOOL & MACHINE WORKS, Inc 
515-521 Greenwich St., (Cor. Spring) 
New York City 


Tveeeeneens ereneenereay ONOEUNUEOEOEONORODEEEONDECEDNONEAEOROROEET HO RTEOHOE Pennnnenenrnecececeneeneenteneds 


SOCUUROROEDUOHDEOEOEIOROE ED OEDOOROODE 


Heeneneneneneneenenenensaneeones 


PARTICULAR 
CONTRACT 
WORK 


el ; mijanete : 
Reese 





CHONeNCAUEOEOEDEOSORDEOEOEAOOOEONE 











Dayton, Ohio 


Oht Register Co., 


Screw Machine 


Work 
Light Gear Cutting 
Light Mill Work 


Die Casting 


Drill Press and 
Punch Press Work 





Our unexcelled f lities for work 
| ch ter are at your d 
i Uur re tation tor wor 
the | est cla well know 
s be ed Yo l 
make I 1 subn 
your l t 


Ohmer Fare Register Co. 
Dayton, Ohio 





SPRODTUTURCTT TESS ee Ret eenE Tees: sic csURCPRORDONEE 


ESSEX TOOL WORKS 
164 Emmett St., Newark, N. J. 
FOR 
SPECIAL MACHINERY 
TOOLS, GAUGES, FIXTURES 














PRECISION TOOLS 
Dies Jigs Fixtures Gauges 
Accurate Workmanship. Prompt Deliveries Guaranteed. 


A. RIMELSPACHER & CO., 374-380 Jelliff Avenue, Newark, N. J. 











Gforce Ww. DOVER INC 


Baker and Eddy Sts., 


teeneee 





Providence, R. I. 














Seen serepenne MMi 








Screw machine products and metal 
stamping. 


Manu tu t | t M y, Jigs, A 
y Tools, Fixtures, Gauges, Punches, Dies, ete _ 
: Special machinery and designing : : . ‘ 
tools, dies and fixtures. ' Special Machinery : 


Tool and Die Work | 
“er Machine Co., Inc. on Contract : 


N. ¥ = = = 





316- 518 oem bet. : Brooklyn. E 
ane meee a 6s We are in position to take new con 
eoeeennanee HULCHODUDEOEOEOEEORODOOPOOODUOROECEOOLOROEUEEOEO ER DEDEOERCOOGOROOEOEOEOHOOESEOOOSOOELS = tracts fi ir all kin ds of mac hine work, : 


Parts or complete machines 
manufactured 
TOOLS—GAGES—JIGS 


Light machine work of every 


parts or machines built outright 
tool and die work 


either 
Special machinery, 


our specialty. 


a 2 = #. W. PERRY MACHINE COMPANY 
DE HART MFG. CO. ; i YOUNGSTOWN, OHIO : 
418 West 27th Street, New York : z 


MACHINE WORK 


YOU HAVE WORK 

ALSO HIGH-GRADE CASTINGS : ° ° 
Grey Iron, brag or aluminum, light end metus | | [tO give Out write to the 
m. y desicued or rebuilt. “Let us have your ? = reliable concerns in the 


, estimates. Quick a 
CO-OPERATIVI ENG * Bee 


) Church St 


Contract Work Section. 


COMPANY 





onseeenenensecen eds ThOCeUEOeanenennneneceonane PO 
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Those manufacturers who are using G. P. & F. 
pressed steel parts, consider themselves particularly 
fortunate in that they can obtain parts in any 
quantity on prompt delivery. 






































Great buying power and quantity production form, 
however, only one side of 


G.P6F. SERVIC 


[SKNOWING HOW SINCE ‘BI" 














») 








The knowledge gained from 36 years of manu- 
facturing experience is strongly reflected in the 
quality of G. P. & F. pressed steel parts. Modern 
methods, modern machinery and highly skilled 
workmen insure that this high quality will always 
be maintained. 











Let us show you how G. P. & F. Service 
can work to your advantage. For 
estimate send sample or blue-print. 


GEUDER, PAESCHKE & FREY CO. 


1301-1700 St. Paul Ave., Milwaukee, Wis. 
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BLEVNEY MACHINE COMPANY 


Grinding, Polishing and Finishing 
At a Marvelous Rate 








A new line of Patented Abrasive Finishing Machines that will increase production and at the same 
time cut costs in half 

For instance, a manufacturer was doing a job in the old way that took him seventeen hours to turn 
out By installing a Blevney Two-Belt, Grinding, Polishing and Finishing Machine he finished this 
job in 40 minutes! 


» 


Another manutacturer finished the curvature of the nose of 3-inch shells at the rate of 2500 in 22 hours 
with the 


BLEVNEY 


The largest Tap, Die and Gauge manufacturers in this country use these machines on their work, 
effecting large economies and producing superior work 


PATENT 
TWO-BELT 
SYSTEM 





Then there is a brass bed manufacturer who finished all the tubes required for 50 beds in one hour, 
giving them a satin finish. Three boys were operating the machine 


Blevney Grinding, Polishing and Finishing Machines are in use by many of the leading concerns, 
throughout the country. These machines are made in several types to 
take care of all kinds of work. Every polishing department should 
have one or more. All machines can be operated by boys or inex 
perienced help. The possibilities for increased production, and labor 
and other economies, are enormous Every shop in the country 
without them should write us for Bulletins and prices 


Until Nov. Itst, 209-213 Parkhurst St., Newark, N. J. 
AFTER NOV. Ist 


GREENFIELD, MASS. Something About 
the Principle of 
These Machines 
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All of these keyways 
were cut on a GIANT. 


write lor our 


VU}; CCE eee eee 


CARBOLITE 


GRINDING WHEELS 


This type of wheel is made of the highest class of Electrical Abrasive, 
(Carbide of Silicon) and is especially adapted to grinding all metals of 
low tensile strength such as Cast Iron, Copper, Bronze, Brass, Aluminum, 
Etc. We make these wheels in suitable grains and grades by correct 
process to insure maximum efficiency on all above operations whether for 
roughing or precision, hand or automatic, wet or dry grinding. 


One trial will convince you of their superiority. 


White us your requirements. 


AMERICAN EMERY WHEEL WORKS 


PROVIDENCE, R. L, U.S. A. 


Buck & Hic kman, Ltd., London, Sheffield, Birmingham, Manchester, Glasgow: A. P. V. Lowener, Stockholm, Sweden; V. Lowener, Copenhager 
Denmark: V. Lowener’s Maskinforretning, Sverre Mohn, Christiania, Norway; R.S. Stokvis & Zonen, Ltd., Rotterdam, Holland; R.S. Stokvis & Fils 
Paris, odes and Brussels, Belgium; Takata & Co., Tokio, Japan; Societa Italiana De Fries & Co., Milan, Italy; La Maquinaria Anglo-Americana 
R. D’Auglignac, Barcelona, Spain; Bevan & Edwards, Pty., Ltd., Melbourne, Australia; O. R. San Galli, Petrograd, Russia; Murphy & Charles, Inc 
Valparaiso, Chile (for Chile, Peru and Bolivia) 
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To Illustrate the Wide 
Variety of Work 


that can be done on our kevyseating machines 









we tell you that it is nothing more than an 





everyday performance for one of them to cut 


“GIANT” 


Keyseater 


13 keyseats, each 3 in. wide, some straigh 
others taper, in pieces of different sizes and 
shapes in forty minutes; or in only 3 minutes 
to cut a keyway 11 in. long, } in. wide and 

n. deep. We might go on multiplying exam 
ples showing the versatility of GIANT Key 
seaters, but as that would give you no idea « 
the ease with which they can be ad 
justed to any job or—the low cost of 


operating them we suggest that you 
s . 


Interesting Catalog which will be 
mailed on request. 


MITTS & MERRILL 


913 Tilden Avenue, Saginaw, Mich. 
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TUCEUUELUETEOUEOTEREETEEEOOUETTEPETEREOGETTTLEEEETEETOOTETORETOEREEEREEEEOEORGUUEEEEROGCUEERETEROUEUEO OR OREOEEECR Oe 


TTT 


TELL LLL 


Foreign Agents: C. W. Burton, Griffiths & Co., 
London, Eng., and Leon Chapuis, Lyons, France. 


CUCU CLL 
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An “Ad” Written by the Editor 


If you haven’t become acquainted with 
of 
of 


valuable 


our new “Condensed Clipping Index 


Equipment” you are missing what une 


our subscribers calls—‘‘the most 


idea ever originated by a trade paper.’ 


index of ours solves the problem for the 
section of our paper which relates to new 
developments in machine shop equipment 

Ten minutes a week will insure an abso 
lutely up-to-date record perfectly classified 
all of the nex 


and indexed of mechanical 























Many methods have been devised to 
file the valuable data published in technical accomplishments in our line 
journals, but all have been clumsy and Turn to page 263, of our editorial sec- 
difficult to maintain, due to lack of un1i- tion and get acquainted with this new 
formity in the size of the article. This new readers’ service. 
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Surfacing 46 of these—no 
fixtures—in 27, hours 


Quite some production when you take into consideration 


the amount of stock removed—from 1/16 to 1/8 of an inch 
over an outside area, 5 in. x 28 in 

This is but another of the many evidences we have shown 
you of the unusual output that can be obtained with a 

And even on this particular job no fixtures wer d. Had they been tl 
result w 

Are you sure y ire machining work i1 t 

7 ef Would 

Ww \ 

b] 


DIAMOND MACHINE CO., Providence, R. I. 
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WHAT AND WHERE TO BUY 


Equipment and Supplies Used in Machine Shops with Names of Manufacturers 
and Distributors 























Abrasive Dises 
& ¢ Cc} 
— ‘ 


Abrasive Materials 


‘ t T ‘ 
York Cit ‘ 
( nt | 
M 
Cart 
( 
Aloxit tt ( 
v ( 
amy ( 
Si 
. rin ‘ 
Ne 
? ST { 
4] ( 
r eg 
aS ; 
Agent 
S F 
M f 
‘ fie \\ ( 


Accumulators, Hydraulic 


V4 , “a ‘ 
uN +} 

115 1 N 

Air Cylinders 
M fa 
Air Lifts 
Ingersoll-R ( 

Air Purifiers and Coolers 
Amer ( Th 
Worth ' ory 

115 B Ne 


Alloys 


Haynes St te ¢ 


Analyses, Chemical 


Southe } 
Angle Plates 
Boston $ & M 

Mass 

Universal 

era al 

Arbors 
Cincinnati M 

nati, Oh 
Clevelat I's t T) 
Cushman ¢ { 
Morse Twist Drill & 
National T t pd 
Pratt Cl Cc } 
Taft-Peiree Mf ( 


Union Mf Co 


Union Twist Drill Co 


Whitney Mfc. Co 
For holdit eutt 

} »! ‘ 
Balancing Machines 
Akimoff Nw 1 


Nort ‘ | 


Balancing Ways 


Bowshe ( N. P 

Balls, Brass and Bronze 
Atlas | ( ‘ 
Phila 1. | 

Auburr | } 
Rochest N. ¥ 

Hoover S&S 1 | ( 


Balle, Steel 

Abbott Ball Co.. B 

Atlas Ball Co G 
Philadelphia. Penr 


Stock sizes from 


Auburn Ball Bearir 


Rochester N. ¥ 


Hoover Steel Rall Co 


New Departure Mfg 
Barrels, Tumbling 
Abbott Ball Co. RB 


Machine & Star 


Cleveland Ohio 


Mott Sand Blast Co 


Pangborn ¢ HW 
Whiting F irvy 
Bars, Boring 
Cleveland Twist D 
Gisholt Machine Co 
Marvin & Casler C 
Underwood & Co 


Philadelphia, Penn 


Rars, Bronze Cored 


American Br Co 


istota. N. ¥ 

10°8 Wnderw 1 St 
Catalog sent on request. Belting, Chain 
Caldwell & Son Co 


Rerwvt P 
. N : Bldg 
PI te 
\ ( N 
he | ‘ eT 
i Bearings, Ball 
Rar Aut 
Ro N 
Thr t 
4 t I 
, oO 
PS NY. City Rect St ‘ 
4 ‘ I 
‘ A N. ¥ 
~ ‘ ‘ ‘ 
\ 151 ¢ t 
_ Ni 
; ? N 
Ont ( 
} he vi 
PI cle 
tes ta bea 
’ ‘ 
' yh I 
New Depart 
St | tel ‘ 
ir Rr } Lol 
3 . O New Det t 
- aural one 
P \ Nor Co 
j 
a Yo fot 
HR | } 
v S r £ 
U.§ A i t rt 
T ; TY 0 
T tal N y 
S N y. € 
‘ . od Searings, Die-C; 
Cits Acme Die Casting 
Tie ‘ =f ‘ 
a Doehler TDie ¢ 
( : Brooklyn. N 
Doehler Br 
New York City Germann Bronze 
Light Mf & Fo 
R ell St. Detroit Bearings, Journal 
Corporation American Br 
Cit jerwyn, Pem 
News B Cc 
_ m. Phil el 
4 to Oijilless 
PF oO 
Ty Tare? i Conn NJ 
t ge Brass 
2 ton l io. Ohio 
Columt e Rraes 
mac a et Miami Bra Fo 
Bearings, Oil 
co ©) ‘ ein Roversford Fdrv 
Babhbitted ring 
leveland Oh Sta ird P -T, 
\ Cc - Bearings, Roller 
Co Det ‘ Mich (;wil m Cc ys 
* ° ? t nes 
N. ¥ we p r 
et RI ra « An 
Cc a Cat No 
M Ro ‘ 1 } 
Cc Sy ] S) 
' lard oe Comme 
‘ l 
Belt Cement 
Grat & Knich 
7 P Pa H ht ( 
Maa Phil hia 
Sohier ‘ Cc) 
Ind Belt Clamps 
H 0 & Pett 
Belt Dressings and 
. i 4th s 
AY tth 3 Cre ¢ Relt F 
er heth St Graton & Kr ? 
, Schieren C i 
Arbor Mich Texas Comr 
Belt Fasteners 
Hartf 1 Conn 1 tol C Ww 
A ind 4th St Clipper Belt La 
Rapids Mict 
Creacent Relt F 
25> Elizabeth St., telt Lacing 
Chi > 1) > 
Arhor M ry Clipp — AL ‘ 
tol, Cont Rat Mict 
Crescent Belt Faste 
Hartford ¢ - Graton & Knight 
ge Co., 1 ow th St Schieren Co.. Ch 
telt Shifters 
St. Brook! N.Y LeBlond Mach. T 
MI Rox ~ Frntirely tor 


( Harve Til. tyt of 


Belt-Lacing Machi 


Rirdsboro Steel 
Clippe Belt La 
Rapids, Mich 


Wis 





OF o« nd Works Ave cy 


Link-Belt Co.. Ch P} 
Whitney Mfg. Co., Hartford, C 
Belting, Endless 


rown M ( Arthur §S Tilto N.H 
Tilton patent lless belts woven i ‘ 
mnt 4 r } t t 
Not aff t by it r 
4 ts f } ind t tish Isles A 
Cm 1 . ‘ ‘ ‘ | g a 
G & Co I H LOO Keyst St Tacony 
Giln w é < t 
Foreis \ t Bu & nal London 
Chas. Cl & Co Lt 


Belting, Leather 


( go (I Raw » Mfg. ¢ 1301 Elst« Ave 
iton & Knight Mf Co Worcester, Mass 
‘ t Spart Boo N 4 
R s &S J N 1s P I 
I n St } 
So} € ( Chas. A i] St N. Y. City 
Benches, Work 
vf . & g 
im M 
New | Ma ( N I tair ‘ 
heurd al t  s i 
tee t vith o ‘ it ve] 
West & Mfg. ¢ Sp eld, Ohio 
Bench Legs 
Garwood > e & Ir W G ye. J 
Manufactur E t & I ering Ce 
Framit Mas 
New Brit M Co ‘ t ‘ 
Pres t led patented 
t { ‘ weir of leg 
without 7 npport 
Bending Machines, Hand 
Hinman & ¢ D. A.. Sar vic? S.A 
Angle, I, ba ind hinge rt es of « h 
For shop w c and b g contractors 
Foreig 4 ts: Cl Ch hill & ¢ Le or 
E. C 


Bending Machines, Power 
Longe & A tatter Co Hamilto Ohio 





Niles-Bement-Po ( 111 B \ N.Y. C 
Toledo Ma & Tool Co r oO} 
Bevels 
Disston & §S I H vy. Ph ph i 
Blocks, Arbor Driving 
Nicholson & ( W. H.. 114 Or St.. Wilke 

Barre i’ j 
Blocks, Chain (See Hoists, Hand) I 
Blocks, Die ' 
Haleomb St Co.. Sy1 se, N. ¥ 
Blocks, Pillow : 
Gurney |! R ' Co Jamestown, N. Y¥ 2 

Rector St.. N. ¥. C ) | Ja son Blwd.. Chi 

ri I { \ ( Jamestown 
= © I b s 1 floor 


eta Is 
Blowers 
American Blower ¢ 1400 Russell St Detroit 


American Gas F Co., 24 John St.. N. ¥.C 

Chicago } ble Shaft Co.. It Ontario St.. Chi 
ico. I New York, Londor Sidney Cable 
Flexible 

Eclipse Fue ; Co.. Rockford, Tl! 

General Elect ( Schenectady, N. ¥ 

Westingcho Elec. & Mfg. Co., Pittsburgh, Penn 

Blueprinting Machinery 

Buckeye Engi: Co.. Salem, Ohio 
Electric blueprinting machine Shipped on 30 
lays’ tri Write for Catalog B-3 

W kes Bros Sa naw Mik 

Blueprints 

W . Saginaw. Mich 

Bolt and Nut Machinery 

Acme Machinery Co.. Cleveland. Ohio Cable 
Address: Aame Cleveland 

Foote-R t ¢ Clevela | Ohio Cable Foot 
burt Bra hes Milwaukee $36 Wells Bide 
Detroit. 806 David Whitney Bide 

Greenfield Tap & Die Corp... Greenfield, Mass 

Landis Machine Co Waynesboro. Penn 
tolt cutters le louble ind triple head 
%” to 4 Stay-bolt machines 114 Bolt 
pointers 1%” - Equipped with variable 


speed motor or belt drive 
National Machinery Co Tiffin. Ohio 
Newton Machine Tool Works. 23rd 
Philade!phia, Penr 


d Vine St 


Victor T Cc Waynesboro. P 
Bolts and Nuts 
National-Acme Co Cleveland, Ohio 


Bone for Case Hardening 
Rogers & Hubbard Co.. Middletown. Conn 
Books, Technical 


McGraw-Hill Book Co., 239 W. 39th St.. N. ¥.C 


Colvin & Stanley's American Machinist Hand 
book, $3 postpaid Halsey'’s Handbook for Ma 
chine Designers and Draftsmen, $5 postpaid 


Croft's American Electrician's Handbook. $3 
postpaid Van Deventer’s Handbook of Ma 
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“Everybody 
a Champion” 


Admires 


No more loss of tools. Complete line 
of stationary and portable stands, 
trucks, etc., meeting all modern 


shop requirements. 


Increase your shop ; D1 
knowing where your tools are. Do 
not waste time by hunting all over 
the shop for misplaced tools. 


TOOL HOLDERS 


Patented Support under Cutter 


enc ienc\ 


WESTERN TOOLS MFC.CO 
SPRINGFIELD, OHIO 


The patent support allows a big cut. 
The swelled head gives great 
strength. Made in 30 different styles 


Send for catalog of complete line. 





| 


The Western Tool & Mfg. Co. 


Springfield, Ohio, U. S. A. 










= 




















Faster Than You Count 


The Harris Automatic Multiple Plunger Press wil! 


ll 


if ecenees 


Gist aid no a So 


| Cn a 


| THE HE. HARRIS ENGI NEERING £ 


|) 4 14) ae 


























THE 


H.F.HARRIS 
ENGINEERING 
COMPANY 


SYMBOL 
OF 


QUALITY SERVICE 


“The Bridgeport Tool Shop" 


BRIDGEPORT, CONN 














MACHINIST 


AMERICAN 


Bucket Carriers 


Boring, Drilling and Milling Machines, Horizontal 











wAtho!l Machine Co 


Calling Systems 





. : ‘ Cam Cutting Machines 
(See Furniture, 


~~ 


Broaching Machines 
J on specially prepared paper 


Rowbottom Machine 





Can-Making Machinery (See Sheet Metal Work- 


ing Machinery) 


~ 


square holes up to 





ht Manufacturing & Fdry 
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News Bide ( eland. Ohio ( le 
P} 
t I ss & Bronze Co 726 Sper 
Toledo. Ohio 
Columbus Br Co rT? ( mbus, Ol} 
Ore D ‘ t g Co ‘ rt nd N 
I N. ¥ B h Toledo, Ohio 
Doehler, Brooklyr 
Die castings brass and bronze, a 
4) tir ind id alloys 
German Bronze Co 345 W. 19th St Erie 
Impe Brass Mfg. Co 1-14 W. H 
cl Ill 
Light M facturing & Fdry. Co., Pottsto 
Lume ge Co Buffalo. N y 
Miami irass Foundry Gu Dayton, Ohio 
Newman Mfg. Co... 717 Sycamore St. ci 
PI I Br Smelting ¢ 00 Wash 
t AV P} idelphia, Penn 
Stewart Mfe. Co.. Wells St. Bridge. Chix 
aber Pump Co 91 Elm St Buffalo 
Titar im | e Co In Niagara Fa 
Castings, Die Molded 
Acme Die Casti Co.. Bush Term.5.Brooklvr 
Loehle Die Cast Co Court and Ninth 
Brookly = & Branch Toledo, Ohio 
ble Doehler Broo vn 
I . 3s t s and b 1] 
i I oys 
Franklin Mfg Co 740 Giff i St Sy 
=. © ( ‘ Franklir 
D ist parts rlum m, 2 t i 
is i VS 
Germatr Bronze Co 445 W. 19th St ri 
I ht Ma factur & Fdry. Co., Pottstow 
Lun Be ng ¢ Buffalo. N. ¥ 
Nat il Lea Co Rm 1901 lll Bro 
ew Yor ‘ .' 
( \ ess Le Co 
4 . ‘ ' gs of special alloys « 
i m m 
Ohmer Fare Register Co Daytor oO} 


Parker White-Metal & Machine Co Er 
Stewart Mfg. Co., Wells St. Bridge, Chi 
Tita im Bronze Co. Inc., Niagara Fa 
Castings, Iron 

Athol Machine Co Athol Mass 
Birdsbor 





Pens 
Brown & Sharpe Mfg. Co., Providence. R 


» Steel Fdry. & Mach. Co., Birdsboro 


Farrel Foundry & Machine Co., Aansonia, Conn 
Lyons Atlas Go.. Indianapolis Ind 
opringt 1 Machine Tool Co Springfield 


Stewart Mfg. Co Wells St. Bridge, Chi 
Castings, Semi-Steel 
Farrel Foundry & Machine Co Ansonia 








Sprir ield Machine Tool Co., Springfiel 
Castings, Steel 
Cinci iti Steel Casting Co Cincinnati 


Cements, Belt 


Graton & Knight Mfg. Co Worcester, Mass 


Schieren Co.. Chas. A., 41 Ferry St.. N 
Cements, Iron 
Felton, Sibley & Co., Inc., 136 N. 4th St 


Y 


Moller & Schumann Co., 8 Gerry St Brooklyn 
, J 


Smooth-On Mfg. Co Jersey City N 
Centering Machines 
Hendey Machine Co.. T 


neton, Conn 


Niles-Bement-Pond Co 111 Broadway. N. Y¥ 


Wells & Son Co F. E Greenfield, Mass 


Whiton Mach. Co D. E New London. Conn 


Centers, Planer 
Cincinnati Planer Co., Cincinnati, Ohio 
Morse Twist Drill & Mach. Co., New I 


N 
Woodward & Powell Planer Co., Worcester 


Mass 
Chains (See Sprockets and Chains) 
Chains, Driving 


Baldwin Chain & Mfg. Co.. Worcester, Mass 


Boston Gear Wks Norfolk Downs 
iss 


N 
Cullman Wheel Co 1349 Altgeld St Chic 


Link-Belt Co Philadelphia Chicago 

ipolis New York Pittsburgh Boston 
Louis Buffalo Wilkes-Barre Detroit 

land Seattl Portland, Ore Los Angeles 
Denver, Minneapolis, New Orleans, San 

cisco, Toronto, Can. Link-Belt silent chain 

the patented pin-bushed joint; 98.2 eft 

on actual test Send for 128-page Price 


Data Book No. 1°25 

Union Chain & Mfg. Co., Seville, Ohio 
Whitney Mfg. Co The, Hartford, Conn 
5S. A 








Cable Addr Whitney, Hartford.” 
Roller 4 ean sizes Block, 1” 
un” ” . , cS” wide Silent 
“” e” %&”, 1” pitch, in variety 
sizes See advertisement and send fo 
logs containing iseful data and information 
r engine 1 designers 





Chasers 
Bay State Tap & Die Co.. Mansfield. Mas 
Greenfield Tap & Die Corp.. Greenfield, M 


Landis Machine Co.. Waynesboro. Per 
Modern Tool Co Erie Pent T S 
For Modern self-opening die heads Staybolt 


for L-Special die heads 


Checks, Time and Pay 


Matthews & Co., Jas. H. Pittsburgh, Penn 


Chemists 
Souther Engineering Corp., Hy., Hartford 


Chip Handling Systems 
American Blower Co., 1400 Russell St 


Chuci ing Machines, Automatic 


Bullard Machine Tool Co.. Bridgeport, Conn 


Cleveland Automatic Mach. Co., Cleveland 
Gisholt Machine Co., Madison, Wis 
20” swing. 
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TTT tite 


SOTATTAUTAEAAUEUNAEUET RAHA HOON EU EOSORAEC EO EOnEoaE 





When the Day’sWork is Done Don’t You 


Think They Deserve a Decent Place to 
Ries Wash? 







As a cold business proposition, it pays t 
provide for the comfort of employee = 
This way loyalty and cooperation li 
Equip your plant with our Sanitary Wash = 
bowls The bowls are removable, in = 
be swung either two or from user, can 


easily cleaned, and are just the right heigh 
from the floor. Water is furnished through 


Henetererententent 


common supply pip y nozzle or bibb 

The cut shows our Sanitary Wash Bowl 
arranged in double battery for hot 

cold water, with self-closing 

enameled bowls. They 

in single battery and with plain cast iron = 


or galvanized iron wash-bowls 


Write for Complete Catalog 


showing our line of Sanitary Wash Bowls, Sanitary Drinking 
Fountains, Metal Lockers, Metal Vault Fixtures, All Steel Stools, 
and Chairs, Improved Soda Kettles, Work Benches and Bench 
Legs, Drawing Stands, Water Heaters, and Instantaneous 
Mixers 


Manufacturing Equipment & Engineering Company, 136 Federal St., Boston, Mass. 
Works and Mail Address: Framintham, Mass. 


AOCHETETENASAAACEEG NAN EEONNeEOEEEOEAOEAoONnaoOuD 


CUOVOUOECOEUEECUDOE EOS ETERTAGEEE UU ECCS UCULULULULUCC UC CUCUCUL LLU LU CLO LUUUUUCOLOOLLELUU 














The | 
Lea-Simplex No.21_ 


An Ideal ‘‘Ali-around’”’ Saw 


HE Detrick & Harvey Machine Company, 
,altimore, Md., has used this motor-driven 
Lea-Simplex Saw steadily for the past four 
years. The machine cuts everything from cast 
iron to high speed steel, and is pronounced, with 


out qualification, ‘‘a good saw on any job.” 


The Lea-Simplex Saw is designed for long service 
and built with the fewest possible working parts; 
it drives the cutting blade by sprocket—the most 
positive and efficient type of saw blade driv: 

and for general machine shop use 1s a particularlh 


valuable machine 








The Earle Gear & Machine Co. 


4701 Stenton Ave., Philadelphia 
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New t N f ' ( M Sweet s oO Chemical ¢ t Thames St.. N. Y. C 
S70 V \ 11 ( ( r th t ise & | & Son Cc Wim. ¢ >’ South St fal 
P . ‘ 6 6 t t Mad Bra New Yor Cc} 
A t t t H & S ( W | ‘ > | ston Pittst Ss nah 
! S ( ( Ne ( ( ipoli Sa } 
! ! ( i i M < N " Con! ( ' ! i 
SS tings. Chucks, Split Swan & Finch Co.. 165 Bway., New York City | 
‘ , P 1N Ma Texas Compa 4. 17 Battery P N.Y¥.¢ - 
: re NOs ( Th Toe Is St.. Seneca Compounds, Pipe- 
. > . Sr th-On Mf ( Jersey City, N. J 
, ee :  s ( t t to ;” for Compounds, Valve Grinding 
the tir ‘ ‘ S Ss Falls t Carborundum Co Niagara Falls, N. Y 
4 ‘ ( ts Ma | ‘ S & M ( Ne N J A mixture of high rade grease 1 car 
G i New St I ( Waltl M borundum era made in coarse medium 
Potter & J ton Mach. ¢ awt ‘2 Chucks, Vertical Boring Mill and fine for a lve grinding work 
-_ . et Aut { : B MI , ‘ port. Conn Compressors, Air and Gas 
»A ¢ \ \ SA R m G " M ‘ M W R c & Ik Mf Co The 661 1 Se 
W | ¢ three a four Balt ‘ Md. 
irne Ss ‘ ( ( 
« tror Lo Lwe independent Ch Pneur t lool Co..Fisher Bld 4 } 
Chucking Machines (See Lathes, Horizontal Clamps, Machinists’ Gene } t ( Schenectady N y 
rurret cael , , ‘ N : — Inger Ra Co ll Broadway N \ 
Chucks, Centering i Cc) : . , [ cl Bost sirmingham t ( 
‘ MI r ‘ . o + . i 1. Ch t Denve! Duluth I K 
l i & SI \l ( R ' 
( } ( ( | t ri  Sieaese a me . ad pace Cit e. Le Angele Phila, Pittsburgh. St 
¢ r & N y Sant le 
Chucks, Drill and Tap Re ec M , ( - sen M M ery Co. Chik 
: R t M f \ \ ham WW > Tool & Mi y : @ aa oO Worthington Pump and Machinery Cor 
1 ‘ ! on . . / . > = » Broadway v “ ' 
, Co.. Greenfic M W ms Co., J. H., 35 Richards St yp, N.Y o “$s maw Seen , 
( rk Equipn Co ( { ) Mich Cleaners, Metals, Waste, General Senenate Construction . ; ‘ 
Ch ‘wist D ( ( O O y Chemical C + Thames St., N. Y. C frussed Concrete Steel Co., Youngstown, O 
( he Cc} Cc "} Hart Cor Conduits, Interior 
: . v Safet . . . 7 
Gree & Die ¢ G Mas Cleaning Tanks, Mach. ¢ ae ee p.c. General Electric Co., Schenectady, N. ¥ 
H t & ~ ‘ > W Co S ibula \ } oO ‘ } ‘ , 
Ca) < . - tt : e Cones, Friction 
— » = 5 ‘ . Clocks, Fime . \ _ Evar t tion Cone Co Newton Highlands 
- ze r¢ Gis \ Co { Wis aioe 
rE te , , " Clutches, Friction Send for Illustrated Catalog No ae 
"" ty to 1” I ane Thon ( G f M ; Connecting-Rods and Straps 
l ) M fact j Co art? ( Brown Co A. & r.. 9 ; St N. y . ity Standard Gauge Steel Co Beaver Falls Penn | 
‘ ' ner t } ‘ald nc t I I 1 ile¢ y j 
M é I ( Chi Caldw I ; + Natinnal Contract Work 
M ‘ } ( M } M Edgen t M ( Char i Nati i ; j 
‘A ' , ‘ . Ave I on Gear Wks In« Astoria. N. Y 
4 } N ¢ St Detroit Row Johr M h ( ( Main St in Machine & Foundry Co 9520 Second | 
e t ( M te : M t ( ( ( ; H tfor Brookly N 
M , 7 , ™ , a wpacities in Water Motor Co Ce mb Ohi 
r ; W ! 1 to To & Eng. Co., Elgir 
M . © M p * 100 . D> S10 ft < } er Millir Machine Co H P M 
M head al ’ t tt ’ is en & Pearson M Co 1 
Nat vist D & Tool ¢ Det t. Mich i way « ) t ect the ends New York City 
Pet M ( 4] I f tw haft Bickford Machine Co.. Greenfield. Mass 
= . ] 
P \ H Og N 4 oC} oO A t The } m Co N 159 Port I <nell-Thomas Co.. Greent 1 Mas 
K ( } ( " St. 1 Ww. | Will Sones- Blanchard Mach. Co., 64 State St.. Cambridgs 
R t . 
Ss J ( 649 R A } ( go M ~ ‘ ( & aud M 3 
S ‘ ‘ N t ( s, I I t S e & Mach. Co., ¢ Ss t 
=r ‘ p o I ‘ 4 Citv Mach ie Tool Wks D Ohio 
p ‘ \ = NY ‘ oO “I ( ‘ o Co " s D I< & Mael ( Co t oO 
G { r O. K. Clut & Mach y 4 ( ». Penn Co-Operatir I ( i) ¢ » St mm Be» < 
| , an ' ‘ & « ‘ ‘ wT negie Corcoran Machine Works. Jersey City N J 
I M ( Wily t rt \ ‘ Oh Cowdrey M h. Wks Cc. Fitchbure Ma 
I M ( N ( ~ Pp Co.. 7 ( De Hart Mfg. ¢ 118 W. 27th St.. NY. ¢ 
. ; ; aA " Seer , Dodge 1 Co.. G ell. Iow j 
7" f -. Essex Tool WV Newark, N. J 
Wal r Aut r ‘ : i orem Re ‘ 1 M ’ } € M ( | stor Mas 
- ‘ A gy R ——_- NY Fe M ( Hartford. Conn 
) f f ton , . Fitzger & { w.8.¢@ {0 Oliver St.. Boston 
: st , vn ent t = Coal and Ash Handling Machinery Fort. De M , i o Ceesineen Oe 
( { ‘ : P : ( , &s ( H.W l St. and Western ( . 
- N Ml ‘ AN ‘ » I ’ Frank Die & Tool Co.. Columbus, Ohio 
a} het +} , I t ¢ Chica I ' Ga M e Co Spring ind Varick St 
—— . S } ‘ ( & ( M tour New Y« City 
Whit y M ( | t ( SA N . Globe M I e & Stamping Co 1250 W. 76th st 
Pr t witl ; N 7 ‘ Coal-Storage Systems ( 1 Ohio 
M e ta ty , sont f ’ ’ . | Relt Co. CC) P G t M & M h { S5 Sillin 1 Ave 
| | ‘ ‘ 
whit - ; : . : ‘ Coils L 1 meng — : Gree Raw 1 - Co Green Baz Ww 
D& W e 4 Pr as . : Hale & Kilburn Co Philadelphia. Penr 
Chucks, Lathe ( ‘ Electric Co Sct ect \ Y Har r Co r H E Bridgeport. Co 
I M 9 ( I t. Cor Collar, Spacing Hartford Special Mchry. Co 287 Homestead 
( n ( ( H tf a. *< t Det ¢ Stamr Co 951 W. Fort St Detroit Ave Hartford. Conr 
. Ww ‘ = W Scully-Jones Co.. 649 Railway Exchange. C) 7 Ice T & Machine Co.. Poughkeepsie. N. Y 
f 1 18 { ~ I W M hi Cc Middletow1 N. ¥ 
if & Pettis M N er Collars, Shaft or Se¢ = Knott Mach.. G. E. R., 156 Pearl St. Boston 
( I . & ( { ) t.” St I St Ce i I Kra Mfc. Co.. 410-420 Orleans St.. C} ‘ 
New Collets I 
M g et ‘ . Seat ' g C MT VI “ } Co Leh ht Pr i 
( Mit R ( T M P ] M ( Powt ‘ z I 
! S.A I 4 t im Whit é I ! & ¢ Ww I 
] ~ ~ ,' ‘ 
‘ Sm M4 R ¢ ( 4 e Oo 
I Ss ( ( t t } M M ( ‘ h Sst. NY. ¢ 
~ ( \ 4 f t M & « ( N y 
| t Mi ( } Per S 4 
‘ 7 Mi } “ ‘ & I ‘ R ye ‘ 
’ { Vl ‘ 4 | \ 
uf = 4 “ . ‘ | : NJ 
‘ ( ‘ p ‘ Mt & M ‘ ro oO 
S \ ( ( M ( { ( I S N 
S ( ( ‘ } < N ‘ 
r ht , W 1 ~ 
: ‘ Compounds Carbonizin Case Hardenin ind . ‘ ‘ 
Chucks, Magnetic Temperi M W 0 N $ 
. Tv ‘ , » < “ 
- ; P Nt ‘ 
( s ( | 
, ‘ ( | \ ( ‘ 
‘ | ‘ ‘ 
{ ‘ ‘> 
‘ ’ ‘ VI ( ~ ‘ ( 
‘ 2 & ‘ ‘ " ‘ 
. © 5 \ ( , | ( 
‘ I ( - ; : 
f ~ \ " 
‘ ‘ . 
I & M ri ( MA 
VK ‘ " vy Cit 
}? ‘ ; ‘ 1 TY 
WwW ‘ ‘ 
Compounds, Cleaning , 
Chucks Planer ( ‘ ' ‘ 4 T i N y ( tT} ( Ce TT, . oO} 
( ( ( Compounds, Cutting, Drilling, Grinding, Screw Wade VW t 11 Atlant A | ton, Ma 
A ‘ | Cutting Weber 4 Mf ( ts tt St N ark 
M ( | } 0 ‘ ( Co oO} N 
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GEAR HOBBER 





—the machine which 
completes our line to 
cut all types of small 
gears, except internal, 
within ten-in. dia. 8 
pitch. 





The Bilton Gear Hobber will cut Specifications: 

we spiral _ area setaaainas* Capacity gears, 10 in. Diametral Pitch 
gears, also various special shapes of on tex Qeitahie lementen 
teeth. It can cut a spiral tooth on 10 in. Width of Face 
end of a shaft 1: in. dia., 24 in. long. Range of hob feed, 50-250 R.P.M. 


Range hob feed to each rev. of worm, .010 to .125 
A machine of latest design, intro- Drive, 3 Step Cone Pulley, 2!-in. Belt 
ducing new features which increase Weight, 2100 Ibs. 
production without sacrificing ac- 
curacy. The hob is cutting con- 
tinuously; operation of machine en- Send for copy of new catalog—and bulletin de- 





tirely automatic. scribing this machine 


The Bilton Machine Tool Company 


SUCCEEDING THE STANDARD MFG. CO. 
Housatonic Avenue, Bridgeport, Conn. 


FOREIGN AGENTS: Alfred Herbert, Ltd M. Mett Engineering ( Chas. Churchill & ¢ Ltd 
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Controllers and Starters, Electric 
Crocker-Wheeler Ce¢ Ampere, N. J 
General | t Co Schenectady. N. ¥ 
West Elec. & Mf ( Pittsburgh, Pa 
Converters 
Wagner Mfe { St Louis M 
b A ( 1 D4 a f n 
| ere r gle or | yphase and in fre 
aut t I n »> to OU cye 
Conveyors and Elevators (See Elevators) 
Cotter Pins 
Sta ul I 1 Co Clevela 0 ) 
Whit & Barnes MI Co The, Akron, Ohio 
Counterbores 
Cleve 'w t D 1 Co ( v 8) ) 
} M ( \ t M 
M I & M t Co New rd 
v 
N I 1& 7 Co Det I 
& \ ( H ( 
S ( J Pr R. 1 
Counters, Revolution 
I ( Wat ( 
R ( ( j LOO St sS tol, ¢ 
Vet 1 ( S t St Hartford 
< 
Re i ratchet ters for re ter 
i! fr t 
Countershafts 
D Mahine Co P ‘ B. I 
Ey } t Cor ( Newto H 
M 
S | trated Cat N 
Ga M h. Co., St ge a \ St —. ¥.¢ 
p ( ( W Ma 
I Agents Alt Her t Ltd 
( t I Pp M P der 
I ge & UO H nd I tT & ¢ ) 
rf I W H e & cy 
Sta r Pressed Stee ( ’b 
Countersinks 
( I Equipment Co. (Celfor), Buchanar Mich 
( eifield Tap & Die (¢ Gre f M 
Counting and Printing Wheels 
Doel r Die Casting "0 Court N St 
B \ nN. ¥ Branch I< i Ohio ( 
I Db hle Br < ! 
Fra Mfz Co 10) 36Giffor St Svracuse 
N | 
Countis Machines 
at Scale Co Montgomer St Ch pee 
k M Fk g Agent S. H k 
‘ & ¢ Christ 1. Norwa ( W 
Griffit Co La E H s¢ 
& ( » Jules Fe y Bly I F 
for co nting parts s rang 
ing from 25.000. the ounce t ounds to the 
p ¢ oads agere ting » tor 
Re gton C ie } I ' 
Root Co Cc. a Lui sione St iristo Conn 
Veeder Mfg. Co 15 Sargeant St Hartford 
‘ 
(Couplings, Shaft 
Almond. T. R 6 Mapl Ave Ashburnham 
Mass 
( iwe Co., In W. E Louis Ky 
Dexter Co IH 7 Walker St New York Cit 
Edgemont Machine Co., Champt Na 
Ave DD t Oh 
Nic so! Co., W. H 114 0 on St.. Wilkes 
Ba Pe 
tanda Ga ( | Falls, | } 
Sta ul Pre Steel ¢ PI ( Pe 


“ranes, Hand (See Hoists, Hand 


Cranes, Locomotive 
Link-Belt ¢ Chicago, P vce i ; 
ile & Towne Mf Cc 9 | sth St. N. ¥. C 


y ik 
Cranes, Traveling 
Case ¢ & Engineer ‘ ( mbus. Ohic 
H t Ss & ¢ I Pl i Pa 
N P ( l 1 N ¥. < 
Nortl t Ww De t. Mich 
P © H ( Milw Wis 
She } { & H t ¢ M to } N.Y 
wr \ I ( Har | 
Ww } M ( I oO 
y & Tow M ( a: Oth St.. N. ¥. C 
Crank Pin Turning Machines 
N n t-P ( 111 N ( 
& ‘ H iti l ~ “ST 
P} 
Cupolas and Ladles 
yeaon ¢ rT W 10°1 N. De war Ave Pp 
W } } nr nt ¢ 3 I 
Cutters, Flue 
< t t t ¢ ( M 
Cutters, Gear 
( n Ror I 
Nat I t D & ( I t. Mict 
St I ( Cle oO 
{ I ( At} M 
Cutters, Keyseating 
K tt & Detroit. Mich 
Cutters, Milling 
Aci ( Co Cir nnat 0 
{ t Co R f I 
~ m tt r t 
‘ M M ( Ml @ 
t Mi I ‘ 4 
( ' 
«x > Mf ‘ } 
w) ef S ' 
G I ‘ N ‘ 
G r ; for 
by f ; . 
x amet 
‘ la I ( 1 W. Chica Ave.. Chica 
} ve q : 4 2 : 
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G & G 1 ( 9 ¢ ess St, W 
De t. M " 
M Pt ‘ itt rs re 1 t i y \ 
i M Mech j t 
Mfg Ce \ gt M 
I s Tool Works, Cl igo. Ill 
Ingerso Millir Ma ( rt R for I 
St ird itters S rs 
Ask for italog N 5-4 
Krash« Mie. ¢ 410-4720 0 St ¢ tll 
National T 1 < The. Clevela oO 
> mi tter metal slit " incu 
lar ters, end mills sert tooth n u 
cutters rmed t . r pg 4 g 
' t that ‘ irpened 
g t f Als ee 
. t t ‘ i. 
} , 
I & ( D it, Micl 
‘ ST at< 
Sa ‘ } k St Fast 
y H tf { 
I ( 0 ¢ St.. N. ¥.C 
( iL oO 
suth i he ( } M 
r t Mfg. ¢ I \ ‘ R. I 
I 'w t D ‘ At M 
Whitney M ( H tf < 
For itting t Woodruff Sys 
tem of Keying 
Cutters, Thread 
R tt Lathe & G er Co, Bright District 
of Bost Mas Y.S.A 
Cutting-Off Machines 
Atkins & Co., Ir E. C., Indianay s. Ind 
Automati M hir Cc Bridgeport, Conr 
Coats Mach. 7 Co... li 0 Cl ms Bee 
( hrane y « Ro te 7 3 
‘ tis & ¢ as ¢« 66 6G St gel t 
‘ 
E e Gear & Mach. ¢ +701 S Ave Phila 
G Mach. ¢ S g and \ S a ae 
Gort Mach ( G R Ww 
Hur t Roge M } ery Ss hs I Vv 
Ma t I r 
Tw les ‘ t 
Se sizes t 10 
Mat Mactl Co Cor yr N H 
H 1- sper t l dia.; « to 7 i 
Philadelphia, Penn 
Newt M Tool W cs ; 1 \ st 
P} ace Pa 
Nutte & Co Hinsda N i 13 S$ 
Clinton St Ch oO I 
| ha e bar metal single f or mul 
iples ip to 10-10” a ~ 
Foreign Agents: Allied Machinery ¢ Ame 
ica, 19 Rue de Ro yy. Paris, F SO s 


Gambetta 
Peter Bros 
Vandyck Ch 


Cutting-OfF 


Lyons, France 
Mf Co Algonauir I 


irchil! Co Liberty St.. N. ¥. C 


Machines, Pipe (See Pipe Cutting 


ind Threading Machines) 
Cutting-Off Tools 
Armstrong Bros. Tool Co 315 N. Francisco 
Ave Chicago, I 
Pratt & Whitney Co.. Hartford, Conn. 
Unio Tool Co Orange Mass 
Cutting Oil Filters (See Oil Filtering Systems) 
Cutting, Oxy-Acetylene 
Dav I rnonville Co.. Jersey City. N. J 
International Oxyee ( llo Bway N. ¥. C. 
Oxwe Acetvler Co Chicago. Ill 
Cut-Outs, Electrical 
D & W Fuse Co.. Providence, R. I 
General Electric Co.. Schenectady. N. Y¥ 
West ouse Elec. & Mfg. ¢ >. Pittsburgh, Pa 
Dealers, Machinery 
( Mach. Co Spring t \ St N.Y.¢ 
G es Machinery Exc! ( St..N.Y< 
H ( , &C 1968 O S ston 
I & { I H Ss N.Y. ( 
St Car x famn ( ( ind, Ohi 
I Ir Frank, P Penr 
\ Cc) } ( ’ St N y Cc 
Diamond Tools 
n 5 Mi ( Ohio 
t | tN Ss N.Y. Cit 
X | > ST ST ‘ ’ 
Die Holders, Interchangeable 
ag 0? & ¢ ane 7 Pitt Py 
Die Makine Machines 
4 VV ( t t « vSA 
( ( R te i 
kK p y 4 
I t.Lt 
Mf ( R. I 
Die Stocks 
T & ( ( Mas 
u & s ( I ( f Mass..U.S.A 
Dies, Die Casting 
k M } } ‘ N Y Arent 
t t rbert. Lt 
Dies, Drop Force 
‘ t H Mf ( vay. New 
y Cit 
rtford Dr Forge Co Hartford. Conn 
Die Sinking Machines, Automatic 
J Machine Tool Co., Jackson, Mich 
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K r Mech. Eng. Co., Brooklyn, N. ¥ Agents 
, : Ita Alf 1 Herbert, Ltd 
t mat y tting drop forge sheet 
t es a aies ) se” by 15 


Dies, Pipe Threading 


& Keeler Mach. Wks.. Edwardsville. Tl 
Greenfield Tap & Die Corp., Greenfie Mass 
| Machine C Wayne ro, Pe 


Wells & Son Co., F. E 
Dies, Sheet-metal and Sub-Press (See Tool Work 


Dies, Threading-Opening 


Greenfield, Mass., U.S. A 








iy S e 7 & Die Co Mansfic M 
Easte Machine Screw Corp... New Have Conn 
Errington, F. A 41 Cortlandt St N. Y¥. City 
Geometr Too! Co New Haven, ¢ 45 W 
W hingeton 1 1 Chicago. ] ‘ Metr 
isse f xt scre threads 
mete geth | t 
G Tap & Die ¢ ( f M 
I & Mf Co., Bea Falls, P st 
H k yr & « ( I N 
y I ( ( M t I 
A. I i ms ( Lt neg Le 
Sizes 4 l l uC ite 
fine il ivy threa itt 
J s & Lam 1 Machine C Springfield, Vt 
{ Ss \ Cable rurret I h Jones & 
Lamson Mact Co.. 109 OQ Victoria St 
I E. « Sizes: Nos. 1 +. 6 and 9 
( t An a pe g ad 
f ‘ et lathes itic screw ma 
h x athe drill sses, et Ha 
“ t ge Fine threads be t witl 
¢ s wiltl t stripping Chasers ha 
spec i trol feat “Za it 
pitch 
Foreign Agents Switze ul France Spa 
Be gium, F Auberty & Co.. 91 Rue de Ma 
eug Pa 
Domest Agents: FE 4. Kinsey Co... ¢ ati 
Ohio E \ Kinsey Co Ir ina S Ind 
Boyer-Campbell ¢ Detroit. Mich I { Ess 
ey Mehry. ¢ Chicago, I Robi ry 
& Sons ¢ st P l fin: irey & 
Sun) ( Baltim Md.: W. M r 
Su y ( eveland. O irwo S 
M ‘ Philade 
Lan esboro,. Pe 
i Automat s ‘ 
id adjustable 2 l 
s insuring hanged 
life 
Mod ‘oo oO eri I S. A Cable 
Moderntoo tran New York 0) Church 
St . Ss NH ; St Detroit, Mich 
Ss ipacities ".5 %,’ 
Q 
Mur 64 Porter St.. Detroit 
Si itting all styles and 
pa 
Nat I ome ri Ohio 
National Machinery Co Ohio 


Warner & Swasey Co 1d, Ohio 





Dogs, Lathe and Milling Machine 

Hammacher, Schlemmer & Co.. New York City 
Page-Storms Drop Forge Co.. Chicopee. Mass. 
Union Tool Co., Orange, Mass 


Williams Co., J. H.. 3 
Drafting Materials 
Universal Dr 


Brooklyn, N.Y 


» Richards St 


Mach. Co., Cleveland, Ohio 


afting 


Dressers, Grinding Wheel 


Desmond-Stephan Mfe. Co Urbana. Ohio 
Diamo-Carbo" for tool grinding wheels. “Hun 
tingt & Shermar for coarse wheels 

Diamond Saw & Stamping Works, Buffalo. N. ¥ 
Trade-mark Ster g 

Francis & Co 1) State St.. Hartford, Conr 

Heald Machine Co 10 New Bond St Worces 
ter Mass 

H. P. Co The Detroit. Mich 

Millers Falls Co.. Millers } s, Mass 

Norton Cx Worcester Mass 

Standard Tool Co Cleveland, Ohio 

Vitrified Whee Co Westfield. Wass 

Wrigley Co., Thos., 416 S. Dearborn St., Chicago 


Drill Fluting Machinery 
I ford Machine Co., Greenfield. Mas 
Drill Holders 
I n T Cc Orange. Mass 
Drill Speeders 
Graham Mfg. C Providence. R. I 
Drill Steel and Reds 
Century Steel ¢ f Am., Equitable Bld mm. 3.8 
Drilling Machine Heads 
efer Mfc. ¢ Freeport. Tl 
N n-] Mfg. Co.. Clay Dubois St 
Detroit. M 
Fix 217e6 pNacities No i t 
. ht 10 to 68 Ib Price @50 &x 
‘ n vy to mact 
Newn Mf Cc 717 Sveamore St. ¢ ir Oo 
Drilling Machines, Automatic 
Raker Ry T edo Ohio 
oO ] ‘ ; 
M } | ] ‘ sat \ 
‘ 
( ti P vy Mehy. Co., ¢ t ( 
I t ( Detroit, M 
Det t . t iat f 
he r ll w in 
Nat i] Aut tic Tool Co.. 7th Ss N 
Se R } I } ‘ } 
} 7 W) enir 
ent ctl 
Prilling Machines, Bench 
Ames ¢ S Walthan Mas 
B a ¢ Ww } & J 1995 Ruby St 
1D ews | 
Machine Tool Co. Housate Ave 
e fam 
( nati Pulley Mchy. C Cincinnati, Ohio 
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Easy for the Workman to Fasten 


>] 
Them Securely 
—Lodge & Shipley Machine Tool Co. 


This statement is taken from their letter of Aug. 14, 
1917. 
The letter in full reads as follows: 


“We have been using the Allen Set Screw in connection with 
our lathe manufacture for three years 

‘We feel that these set screws greatly improve the appearance 
of the machine and the Socket Head makes it very easy for the 
workman to fasten them securely. We have also found the screws 
very well made. The threads give a nice fit without any play.”’ 
This statement from one of the highest grade machine tool builders 
in America ts a splendid vindication of our claims, and should induce 
many to investigate Allen Socket Head Cap Screws 


The Allen Manufacturing Co. 
135 Sheldon Street, Hartford, Conn. 


Peoples Life Ins. Bldg., Chicago, Ill. 
173 Princess St., Manchester, England 
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THE SHEUMAN 


Floating 
Reamer Holder 


Patent Pending 


IT FLOATS 


Adapted for use on Automatic 
Screw Machines, Turret Lathes, 
Honzontal or Vertical Boring 
Mills; in fact any and all classes 
of turret machinery. For straight 
or taper shanks. 


Gladly Sent on Approval. 
Circulars ? 


VICTOR TOOL COMPANY 


WAYNESBORO, PA. 
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é 
th) 
( 
( k 
Fa Cc M . 
& WwW trie ‘ | 
’ W 
‘ ‘ 
I ( I “ 
® ¢ ( 
( ‘ 
| ( 
Drilling Machines, Electrics und Ha 
( ) P ‘ 
‘ | 
‘ | ‘ 
‘ 
R. | 
( 
\I ~ 
r 
‘ ' 
R ( l 
& I ( ( 
{ ‘ 
Elect I ‘ ( 
Drilling Machines, Gang 
( 
I ‘ ‘ ‘ 
\ i. t _ 
M ri 
c: < 
& D f M ( 
. M 
i} ! ( ( 
t a? ‘ ‘ 
> ‘ _ I 
m two t 
tt thout ta t 
mo int) = «o% pr t t 
‘ right-angle « \ 
1 - ven by i belt t 
Colburn Mach. Tool ¢ I | 
See Dri ge Mact ‘ I 
Foote-Burt Co Cleve 0 Ca 
burt Branches Milwa m6 OW 


Detroit, 806 David Whitney |! 
Moline rool Co Mo ‘ I 





Silver Mf Co Salen Or 
Sipp Mach. Co Erie R.R Ave Pat 
Taylor & Fenn Co Hartfor ci 
Drilling Machines, Heavy Duty 
aker Toledo or 
Sever ize No 216, 310. 314 $1 
ind 614 Capacity No 16 wil 


speed drills to the limit in steel up 


to “ high-speed dri 
n steel Capacity No. 314 will 
” high-speed 7 
Capacity No. 315 will 
speed drills to their limit in 


No. 416 will drive up to 4” nigh-s] 


limit wu steel Capacity 


to their uy 
high-speed ai 


will drive up to 5’ 
imit in steel Capacity No 
boring machine will bore pt 
furnished with compound ¢ plair 
or motor drivet 

Colburn 
Colb 
Sizes 
type—Z0" swing F 
built on gangs of ~. 3 or 4 


0 





rank.in 


follows No Mar 











turing type "4" swing. d K ip 
iulso built in gangs of $ or 4 
Standard” type »4” swing. drilli 


ulso built in gangs of Sor 4 
swing, drilling capacity 3 ‘ D-# 
drilling capacity 
ing capacity os 

Foote-Burt Co 
burt Branches 
Detroit. 806 David 

Hoefer Mig Freeport 

Minster Machine Co 


Whitney Bk 


I 
Minster Ohio 


Niles-Bement-Pond Co lll Bway Ne 
(See Boring, 
Horizontal) 


Drilling Machines, Horizontal 
ing and Milling Machines, 


Drilling Machines, Multiple Spindle 
Barnes C W. F. & Joh 1995 Ruby 
é I 


‘ . Mchy. Co Cc it 
Foote-Burt ¢4 Clevela oO} 
Harrington 5S s & Co I I 
Hoefer Mfg«. Co Freeport, I 
Leland-Gifford Co Worcester M 
Moline Tool Co Moline I 


Mueller Machine Tool Co.. ¢ 


National Automat Tool ¢ 
st Richmond, I 
ler Size of vert 


nd head with 8&8 
tangular head wit! 


wh or table fee 
ed to head « tat 
peed in head to eact 
of holes be g «ar ed 
yr all spindles not M 
quipped with automat 
ibricat ystem f 
stable table or t x ft 
ne of r ; : 
vertical of ; t- a \ t 
N Mactl ol W I 1 wW 
N Mach ( I | W 
— | a uM ) ’ 
& Wi Co ! ‘ 
! bp M ‘ } 
3 & « I \ | 
ey T I « I ( 
\ ( ‘ 


614 extr 
» 2 N 


Mach. Tool Co., Franklin, Pen 


3%’ D-S 1" sw 


Cleveland, Ohio Cable 
Molwaukee. 436 We 


ruil 


ing Machines, Prneun 





Drilling Machines, Portable 
( 
Drillin Machines, Radial 
x ( 
{ | { { 
( \ ( ( 
( ( 
( 
‘) ‘ A 
} 
t x 
t t nes mot 
ty a of 
< be f wit? 
ment Pla higt 
mn } 7 
Dr Machine T ( 
¢ Ave ( t or 
S < Pliair t 9 
vers 1’ to 7 ‘ ‘ 
) ind mot ‘ 
} Mact é T ‘ 
S Hich-speed n { 
He \ ty ; + 
( e |} y ea box 
P tilting « versa 
Hamr 1 Mfe ( Cleve 
Han high-speed t 
£ tapr Z ball 
radius : 43 1 up t 
lun i in be br 
“ < with ne ot 
Ss} ds from 195 t M00 
Hart gt sc & « I 
Pe 
Morris Mach. Tool Co. ¢ 
; qd 3%’ « é 
stant speed mot with eg 
prere mote 
Muell Machine T ( 
Cal \ ess Muse 
; t St 
Niles-Bement-P Ce 111 
Ree Prentice ¢ Wo t 
Higt power, hich spe 
> ght feede Ls gett ‘ 
Foreign Agents Al iM 
1 Paris ind Fenw k 
Sellers & Co.. The. I Wn 
Stror Carslisle & Hamr 
Aln 1 high-speed ra 
ht d g 1 tar 
th ghout Ent y s¢ 
f 48 p to wit 1 
t I ht ny 
mot f Spir 
t oo p.m 
T & Fenn Co Hartfe 
Prilling Machines, Sensitive 
Bilt Mach I 1 ¢« 
Br port. Cr 
Rotl 
fee t x 
1 D 
Cc t I é M v ( 
‘ t M { 
N y ( 
He & Wriel M r 
I ‘ 
0 t 3 ro Fr 
1 We it ) I 
Ag s } ( e & ¢ 
C) ( \ Stre 
Ss M Co P 
Mehy. ¢ W t M 
Knight Machir ( W 
St. 1 M 
( W s 
Ree |} t ‘ Ww - 
Or t x Dis 
‘ n. 8 < 
Th S: 
k \ \ M 
P } \ } 
R - I & Mact 
Ss I ‘ i 
s M ( F RR 
Q i 


“ 


k 


“Om 


fi 


ring 
Radius 
Drill 
with 

195 


 é ct1o? 


I & +} ri ‘ 
Drilling Machines, Turret 
Nat Autor t ‘ ‘ 
Drilling Machines, Vertical 
\ I I vi \ I 
Mf 
S \ 1 
\ | W 
( N 
N ’ 
‘ N 
N ‘ 
| N 
) Mi 
( g30 OC) 
] 
\ { , 
| ‘ rr 
‘ ‘) ‘ \ af 
Re RS 
f r } H h-spee 
at | m 
} en ‘ +} ‘ 
mie with box 
‘ ve vitl m ‘ 
i b ! ! t r not 
et rt “ w 
} e « , +? 
or comm 
Cinci ti P Met ( ( 


w York City 

Colt n Mach. Tool Co.. Frankli: 
Colt il Fr 
Foote-Burt Co Cle ind. Ohio 
burt Branches: Milwaukee +; 
Detroit S06 Da Whitney 
Garv Mact ( Sprir ar 
New Y ( y 
Harrington, §S & Co In } 

Pent 
Hoefer Mfg. Co., Freeport. Ill 


Types and 
pound 
Knight Mach 
St. Louis 
Leland-Giffor 
Niles-Bement 
Reed-Prentice 


tables 


d Co 


Vol 


up to 36” g@ 
inery Co Ww B 
Mo 

Worcester 


Pond-Co., 11 Br 
Co., Worcester, M 





17, 
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( 
{ 
‘ ( 
} 
mot 
t St R 
‘ Oa ‘ 
| ’ 
" ” 
type 7 8 ~ 
to 4 
tappi ittaet 
mx ad é th 
or va 
hout a « tine 
Oo . ¢ t 





machines set in gane to order 
; { "000 


Lucas Ave 


Mass 


Foreign Agents Allied Machinery 


ind with ge 


Hand and pows 


gears sen 
Rockford Dri 
Royersford F 

10 in i4 

1% in 
Sigourney To 
Silver Mfg. ¢ 


"O”" base dr 


feed Rour 
drills, 12 s 


Simmons Mac 


Stow Mfg. Co 
Taylor & Fenn Co 


Drills, Center 
Brown & Sh 
Cleveland Tw 
Morse Twist 
Mass 
National 
Pratt & 
Reliance Steel 
York City 
Slocomb ¢ 








Standar Tool « Cleveland. Ot 

Union Twist Drill ¢ Athol, M 

Drills, Ratchet 

Armstrong Bros Tool ¢ 1 
Ave icago, I 

Cleveland T Dr Cc < ‘ 

Greene, Twee & ¢ 109 Dua 


National Tw 


Reliance Steel 
Yor Cit 
Rich Tool Co 
Uni Twist 


Whitman & B 


Drills, Square 
Lawson & Co 





Twist 
Whitt 


Frere 











madway N 7. ©& 


Co. of Amer 


rns Stationary head li head 
i ~ ges Sizes 70” to 36” 
0 W with ar without back 
if 

lling Co.. Rockford. I 
dry Co Ro rsford. Pa 
in “om smallest hole to 
ol Co.. Hartford, Con 

‘o The. Salem, Ohio 

lis, S&S styles and sizes 1utomatic 
i or square bas¢e Post and bench 


ty : 
h. Co Ine 


nd sizes 


Binghamtor N 


irpe Mfg. Co 
ist Drill Co Cle 
Drill & Mach. C¢ 
Drill & Tool Ce 
ey Co.. Hartford 
& Tool C 


i an 


Hole 
90 West St.. N 


Agents Alfred |! t t Lt 
cle Margenta Paris 
Reibore Heads dr squar 
metals Sizes of holes % t 
Drills, Track 
( Ex nent Co. (Celfor) 
K T ( R Excha 
Drills, Twist and Flat 
I ceye Twist Drill Co Alliar 
Clar I nent Co. (Celfor). |! 
Clevela vist Drill Co., E. 49 
sid A. 4 oO Bra 
sO) Re i ~ ( g 9 N J 
~ = N ~ ; t 
} S t & « 


Hartford, C 


1001 Singer Bldg..N.Y.C 


onn 


dence ms “2 

nd, Ohio 

New Bedf 
Mic 





Cc , 
= ‘ 
or 
‘ Fr 
hedpoverd | 
MI 
( 
) 
M } 
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Take the Bay State Un-Limited Line for the 
Heights of 


Darability 
Accuracy 


Flawless Finish 

in 
TAPS, DIES, 
SCREW 
PLATES 












We have placed no limit on the serviceability of 
our Taps, Dies and Screw Plates. Only through, 
unlimited toil and care, and years of experience 
have we been able to make tools as gratifying as 
our new “Bay State” product. 


For the heights in tools let us send you our 
circular containing views along our entire line. 


Bay State Tap & Die Company 
Mansfield, Mass. U.S. A. 


Sole European Agents (British and Contine wr with the exception o 
Scandinavia, Geo. W. Goodchild & Mac rab 56-58 Eagle St Southamptor 











me AAAAAAAAAAAAAAALAAE 








Morse Twist Drill & Mach. Co., New Be 
Mass 

National Twist Drill & Tool ¢ Det t 

Pratt & Whitney Co Hartford, Cor 

Rich Tool ¢ Ry. Ex nge Bldg ( " 
Standard I Co Clevela Ohio 

tr n Tw t Drill Co 


Whitman & Barnes 
Dynamometers 
Elect Co., Schene 





/ sing- 


if | 
Mich 
£oO 


(re erTrai “s 
Sprague Ele Wks Ww ith St = 
Electrical Instruments 
wn Instrun t Philadelphia. Pet 
Genera Electric ¢ Schenecta N Y 
Hosk Mfe. ¢ 151 Lawt AY D t 
Mich 
Westing! e Ele & Mfg. ¢ Pitt Pa 
Electrical Supplies 
D & W Fuse Ce Pr R. I Cat Nor 
G er } ( ~ N y 
Sprague |} vv st V\ } St N 7. 
Westinghouse é & Mfr. ¢ E. Pittsb h. Pa 
Elevating Trucks (See Tracks) 
Elevators and Conveyors 
I cb { ( ) PI sce hia 
Emery Wheels (See Grinding Wheels) 
Enamels, Machinery 
Felt Sibley & Co., I l N. 4th St.. Phila 
M & Schun Co. & G Stl NY 
Engineers, Industrial 
I } ( a | H } ( 
" ' S M ‘ r’ ~ } 
\ Hart ( 
Ky ) Mf ‘ 410-4 Io Sr cr 
I 
S Mf 5 ¢ 5 ( 
Pe Mi ( W et, R. I 
Engineers, Lubrication 
Bowser & ¢ I 5. I Fort Wayne, Ind 
Engineers, Metallurgical and Heat-Treating 
Amer i It lescent H t ¢ I Mass 
Metallure Researct Heat-Treatir En 
gi +. Michophotogra PI Test und 
( mi Analysis 
Engineers, Steam 
Ame B ‘ Co 1400 Russ St Detroit 
Engraving Machinery 
G M hine Co Geo R é Wi 
kK Mec! } ( N \ Agents 
} ky It 4 1 ert T* 
l 
S er T t M ( Ww D. ¢ 
Expanders, Tube 
I Ric! I & « mt St N.Y<A 
Wat St m ( ct Ss N y Cit 
Eyeglasses, Safety (See Goggles, Safety) 
Eye Protectors 
W & ¢ I I \ R Pa 
Fans, Electric 
( er-Wheeler Co Amy! ¢ N J 
neral I t { Se} t \ N. ¥ 
» i ie | Ww Ww ith S w VY ¢ 
Westingh I & Mfs Pittst P 
Fans, Exhaust 
Ame I ver { 14 Rus St D 
Gene 1 } tr { Sohe t N y 
Westinghouse Elec. & Mfge.C E. Pittst h. Pa 
Fans, Ventilating 
Me nical Ap} e C Milw W 
File Handles 
Nicholson | Co.. Providence, R. I 
O ) I ( we 2 $5 Pearl St Buffalo 
N. ¥ 
Files and Rasps 
B ett ¢ G. &H PI elphia. P ? 
Delt } Ww ie ‘ h P 
Disston & So I Henry. Philadelphia, Pe 
Hammacher, Schlemn & Co New Yor City 
Nicholso File ¢ Providence R. I ( rhe 
Nicholsor P \ ( t 
The fo wir t Nicl K y & 
k t. Ea Met Sn Ar 
e. An an. Great We Sur 
Swiss patter extra xX } fi welers 
Filing Machines 
Ames Co.. B. C.. Waltham, Mass 
\ rs D M h Cc I ort, ¢ 
Co i I Co Rochest 
Colt ( Arthur 82-796 Ave De- 
vit Cal A eas: ( 
One s I » it $55 " te 
f filing t dies or othe itriceate parts 
Noble & Westt < M ( 9 A St 
Hartford, Con: 
Robins T Works. Waterbury. ¢ 
rhurst Mf Cc Pr f R. I 
Filler, Iron (See Cements, Iron) 
Fittings, Hydraulic 
Watson-Stilln Co., 42 Church St., N. Y. City 
Flexible Shafts 
ra Flexible Shaft Cx 16 Onta St Ch 
New York, I d Si y Cab 
7. & $1 Cortlandt St New York 





g. Co.. Birmingham 
ia St > , 





N.Y 85 Q 
Englar 


g. Co. Fult & Goebel Sts. N. E 

irgh. Pen: 

1%” core 

R. G 547 W. Wash. Blvd... C we 

ntatives: C. W. Schuchardt, 214 6th St 

lis; Mfrs. Sales C« 105 K g St 
1een 


AMERICAN 


Flooring 
Ayer & Lord 
Exchange, C 


Forging Dies 


Tie Co 


Keller Mech. Eng. Co., I yklyn, N. ¥ Agents 
England, France, Italy. Alfred Herbert, Lt 

Forging Machinery 

Acme Machinery Co Cleveland, ¢ Cable 
Address: Acme. Clevela 

Bradley & Son. C. ¢ Syracuse, N 

National Machinery C« riff Oh 

Forgings, Drop 

Grant Hamm< M Cc 61 New 
York City 

foore Drop Forging ¢ s M 

Page-Storms Dr Forge ¢ ( M 

Whitman & Barnes Mi ( Ak 

Ww ms Ci I.H.35R is St N.Y 

Forgings, Hammer 

Cent Steel C Ar } =e 

H r Steel ¢ Sy N 

Page-Storn D ‘ ( M 

Ww ! ( J R S 

Foundry Equipment 

Atkins & Co., E. C., I I I 

Stes atten nlate 

Whit Foundry E ( I I 


Foundry Supplies 
Paxson Co 7. W 
Heat 


10 


Furnac es, 


Ame " I scent Heat ¢ M 
Furnaces, Heat Treating, Oil and Gas 
4 Gas } e ( j a: 2. 
An I Pe ew e « \ 
‘ I x Ss ( lf St ( 
i ] New Yy I . ( 
b ble 
I pse Fuel I ‘ ( R 
G t & Ba Mf ‘ ; I St Ss 
M ( \ 
se N 
R we ( W ~ oO ¢ St ‘ y Cit 
Str { & |} n ( ‘ 0) 
Bra } I te Cc} N 
Pr ) Pp } 
Frankfort kl t I 
75 types es ¢ t i t ’ 
x tem ne g F f g Fy 
r : 1 ase-h ! n 
e nd potassium i : 
S € melt Ve } re bi 
Tat Jones & ( I Pitts Penn 
Furnaces and Ovens, Electric 
| 2 Instrun e « Pt} , } Dy, 
(ys eT Elect Cr So} N ‘ 
Hoskins Mfg Co 51 | \ Detroit 


Furnaces, Tempering and Annealing 
Str ( e & Hamr ( ‘ oO 
Tate Jones & Ci Ir Pit 
Furniture, Machine Shop 
M f tur } t & { 
Fran har M 
W mplet e of 
- S 
‘ ca sto ne 
i t Tix ires 10 
80 ¢ 5 } tane 
T xe | \ ) ‘ 
Bergé Mfg. ¢ I ( ) x rt Dept 
Be ‘ Bldg New \y s \ M ers of 
m ’ im be ( col t 
reinforcing ates ss . Rayd t 
New tain Mac ( N ( 
I steel b } " 
~ s and vise stat 
mach at _ . 4 
mi t sn . , . 
. w racks: st < ~ t 
P turret lathe = " ~ 
9 sdiustable s ta ata 
ste Ss rungs fo ma t i s ~ 
t s for i 3 r g i + 
Western Tool & Mfg. ¢ S! E Ohio 
Gages, Dial 
Ames ¢ B. C.. Waltham. Mass 
Rar & Stickney. Waltham. Mass 
St tt Co I Ss Atl M S 
Gages, Measuring (See Tool Work) 
Gages, Recording 
Bristol Co.. Waterbu ‘ 
Rrow Instrument C PI P s 
Gages, Standard 
Tickne Thon a ¢ Gr MW 
Coats Mach. Tor Co oO ¢ St N V4 


Greenfield T 
Hartford 
stead Ave 


I 
ip & Die ¢ 
Specialty I 
Hartford. ¢ 








Mcehy. Co rhe R7 


MACHINIS 


Ink Dept. D 


igo, Ill 


1 Delaw Ave., Phila 


Treating, Coal 





Bench taper gage. with a wide range for tool 
room and manufacturing nts Ad 
istable to measure any size taper from noth- 
ing up to a No. 14 Brown & harpe taper. 
More accurate than ar g cage yperation 
it sets on the bench on its a dle stand 
enabling the operator to set tl gag at just 
rre height for his eyes he may look 

h the gage toward t light Send for 





T- 


Railway 
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Ne ct ion 


Swedish Gage Co., The, 16 W. 61st St.. N. ¥.C 
Johanssor ymmbination standard gages, fur 
nished in systems to give all sizes in .0OOO5 
0001” 0005” 001”, 64ths, 32nds, 16t! ind 
mm Accuracy .00001” Prices a rding to 
combinatio 
Johans 1djustable limit snap gages id 
istable for wear. different sizes and changing 
limits M ack vith insulated grip Ca} ty 
of smallest size 0 ’ ipacity of largest size 
11”-1 
Johanssor t I eS I ig gages all s Ss up 
to 8” Reversible terchangeable measuring 
members Light weight 


Gas, Compressed 


I , ville Co Jersey City, N. J 

Liste tional Oxyee ( 115 Bway mm. ma © 
I \ Pr wts Co... 4 St.. I mm Be% 
Oxweld Acetyler ‘ Ch igo [il 

Gaskets 

Grafton & Knicht Mf Co.. Worcester, M 
Greene [Tweed & Co 109 D ne St N. ¥ ( 


Gear-Cutting 





Machines 





\ s Co 19 Bridge St.. Dut e, Iowa 
Colm ( Re f I 
H tyI I spur i - No 
l whine rity l wm LO” face 
in t I ist iro ; ir t pitch 
t 5 ht 4000 It No > mact ty 
f l liametra veight 
1700 \ ichment is made f the No 
} f hol rm 
I M N ! Co H I Mass 
| M Wor 1 i Ss Ga 
St " Py 
M i Co } @ Ay 
t ‘ 
\ it tt » slit ' 
—t f ‘ 10-« ' 
& S M Co x f B. J 
; } a 
( i ‘ Ma r I ( 
0 Ss \ { i 
6°x10 » S4 { 
( ! R M M ( 
f ; S I Sr: \ 
No. 6—capacity for spur e ; pitch 
‘ , , nl f 
te 
t r j 
} i 
I tel t t 
No. ¢ ext 
ty No. 6 al ext 
s and us tter Wwe ) j 
N o omes ent * 404 
x ght of ‘ No ‘ h P P 
‘ , : 
Flath M Co., E. J.. Nash N. H 
G Mach. Co., Sp g and Varick St., N. Y. 4 
G W Rocheste =. & 
( 1 & FE it Newark N J 
D t type for spur gears Horiz | 
tt gy ft t Sizes - 60 » Vertic 
ttinge ty Sizes 3 60 1°0 
k s} nd bev 3 Ho ’ itt 
ty! ( ! i Vertica t ge ty! 
4 nd 48 
Hobtl t spu } J and \ n 
ge s S l 18” f 7 
M t type fo ) ‘ t «s 
Sizes 74” f ‘ t rt 
pto ll ‘ ; i it 
‘ i iS 1 g 
to 18 ; s at 
) 
I » xX 4 Ir Ed idelphia 
H M Co., 45 Mills St Astoria, N. Y } 
Lees ( ( ela oO 
MC M ( 8 Co St Newark. N. J 
New Ge ( tt Machine ¢ New x. N J 
New M e Tool Works ird os 
S } ; Pent 
P s & ( I Henry. S I N. ¥ 
S & ¢ Mfg Co Newark N J 
( machine p t 10 
st Car & Hammond Co., Cle ind, Oh 
W M Wks. Hich St. Waltham. M 
Wl Ma Co.. D. I New I don. ¢ 
Gear Patterns 
Buffalo Gear & Pattern Works. Buff N. ¥ 
F st s, spur, bevel, worm, herri 
b " tely it by spe il machine 
Gear Tempering Machinery 
Gleason Works, Rochester, N. Y 


Gear Testing Machinery 








Adams (¢ 1902 Bridge St.. Dubuque, Iowa 

G i r with on ometer ad stm t for 
enter distance exactly standard 

( Mach Co M isor Wis 

G Ww Roch N Y 

Gear Tooth Rounding Machines 

w er Co., Chas lith St. & Grand Rive 
Ave Detroit, Mich. 

Gears, Bronze 

Titanium Bronze Co., I Niagara Falls, N. ¥ 

Gears, Cast 

Brown & SI e Mfg. Co Prov we, R. I 

wn Co 1. & F 79 Bar y St me e. & 

( well ¢ Ine W. E., Lo Y Ky 

Cle. ; W & Gear Co leveland, Ohio 

Fra Mf Co 740 Gifford St Syr 1s¢ 
N. ¥ 

Grant Gea 1 St ton 

Horsburgh Ohi | 

Link-Belt ¢ hia 

Meisel Pres Ave t 

Philadely ind Reading 
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As solid as the Rock of Gibraltar 


Built with a one-piece arch which gives 





it the rigidity of a punch press, the 


Brig¢s 
Heavy Duty Miller 


fills the need for a manufacturing miller 
that will stand up under the severest 


conditions. 


It is recognized for its superior design 
and construction. It is perfectly 
adapted for form and gang milling, also 
for turning out steel parts for guns, 
automobiles, etc. 


The Briggs Catalog tells the whole 
story. Why not write for it? 


GOOLEY & EDLUND, Inc. 


Cortland, N. Y. 








Sarin Ld 


“Agromakrie’— 
The Machine of the Hour 


Skilled labor will be even scarcer than it is now 
















TULLE 


In fact, any kind of labor will be at a premium. 


CUeeee arate 


And these conditions make the Automatic the 
Threading Machine of the hour. It makes much of 


PUETETNCATENE 


the labor unnecessary; several machines can be 
run at full capacity by one man. Any kind of 
threading work—internal and external—can be 
done with utmost accuracy Hundreds of manu 
facturers have found “The 
Automatic ”’ exceptionally 
profitable even in_ normal 
times It is the machine of 
the future, as well as of the 
present 


Proof for the Asking. 


*AMLOMAAKAC’ 


Machine Company 
Bridgeport, Conn., U.S. A. 





SAATUVTNTTTTYTTUTNNTTYTTUNNTTETTUNNOEECOVEDEVUOUOUNOOCYONSOVECTOUCEUCUNETOECONOCCOONETOUUOEOECOVUUNNTECCOUOTOUESEVONEEEDTENRECOOGUEEL ogee 





TELLER 








Acm Gear Work Tr Astoria N. ¥ 
Ad a 4 190" Bri St.. D low 
Cut all t 16” diameter deve 
nd t i ret t ft finish = 
A gh-D ( 100 Marshall I ] Ch 
, 
, i 
A Cle } Co.. 707 Glenwood Ave Phila 
I xtle G ‘ tin & M Co 4 0 
I mitre piral worm, ¢ t 
" pe to handle be l pt 0 i 
t 4 spur p to 7 l dia tch 
I rn M I Wor 1233 Spring G 
St P hia, Pe 
E ( A. & I 79 Ba av St.. N. Y. Cit 
cr I ) Rawhid Mf ( 1301 t 
( Gear ¢ 18 Re i Re ( 
aor 
( iw & r ( ( ) 
( Ge 
Ww ‘ eed ti t type 
} A r t ha to 
ect dist t . 1 re tl Dp 
j or 
< t Gea Ww St \ s1 A s St 
Cambridge Mass 
We make a specialty of cutt rt juar 


ull meta for purposes 


t 
See our vuivertivement 


hy 
iweus Machine ¢ 
} 


rle Gear & Machine Co $701 Stenton Ave 
liladelphia, Pent 
‘0 Pittsburgh. Penr 


! 


Nashua, N. H 


F J 

Fellows Gear Shaper Co.. Springfield. Vt 
I E. J 

k 


lather Mfg. Co 


ite Bros. Gear & Mach. Co., 210 N. Carpen- 


ter St Chicago 


Cut gears all kind 


I! 


s: spur and worm gear speed 


Garvin Mach. Co Spring and Varick St.. N. Y.C 
N. Y¥ 


General Electric Ci 
Gleason Works, Rox 
Gould & Eberhardt 
Grant Gear Works 
Horsburgh & Scott 
Link-Belt Co., Chie 


) Schenectady 


‘hester, N. Y 

Newark, N. . 

Inc., 151 Pearl St.. Boston 
Co.. Cleveland. Ohio 


ago, Philadelphia 


M-C Mfe. Co "8 Congress St Newark, N. J 


Maag Gear Co., 158 
Meisel Press Mfg 


Fernbrook St., Yonkers, N. Y 


Co., 946 Dor. Ave Boston 


Michigan Gear & Engineering Co., Detroit, Mich 


Newark Gear Cuttin 





g Machine Cx 


Newark, N. J 
7 


New Process Gear Corporation, Syracuse 


Spur, worm, spira 


1, bevel and internal gears of 


iny metal Spur and bevel gears and pin 


ions of rawhide 


and vulcanized fiber 


Spur gears up to 60 in. in diameter, plane 


bevels up to 50 
from 3 to 12 pit 


in and generated bevels of 
h up to 18 in. in diameter 


New Process noiseless gears and  pinions 


Spurs and bevels 


up to 36 in. diameter Fur 


nished as all rawhide blanks, all rawhide with 


teeth cut or comy 


ylete with any desired metal 


hubs, collars. shrouds. flanges or bushings 


Cutting generatir 


12 and finishing tools and 


earbonizing. hardening and heat treating fa 


cilities to meet 


requirements of economical 


quantity and quality production Service in- 


designing 


rnishing 


cludes 


work 





(when necessary) pattern 


easting. forgings or bar stock 
lete finishing 


l 
Philadelphia Gear Works, Vine St. and Reading 


R.R.. Philadelphia 


Taft-Peirce Mfg. C 


Gears, Herringbone 


Bosto Ge Work 
Mase 

Faw s M hine C 

Me ‘ Ty we ‘ 


fg. Co 


Penn 
5121 St. Clair St 


Pittsburgh. Pen: 
o Woonsocket R I 


8 Norfol Dowr oO Vv 
Pitts h Pp, 
rae ) AV I tor 


Gears, Rawhide (See Gears, Cut) 


Generators, Electric 
’ ‘ ry ‘ ‘ ‘ 


( Ww 
Ger I r 
K I & 
hoe R ‘ elar 
be igi } t W 
Weet ? 
Generators, Gas 
i t {) 
Goggles, Safety 
} Ont ( 10 
} 4 
& ¢ I 
Girab Buckets 
‘ ‘ 

Giraphite 

S © « 
Greases, Lubriecati 

n 
\ ‘ 
( 


Grinding or Polishin 
_ , 


Ar N. J 
Sot ’ N 
Engi Cc in 
i oO 
5°27 W. 34th St. N.Y.C 
& M ( Pigg p 
‘ | 
M ‘ p 
N ' ¢ ‘ 
R 
‘ ) 
‘ ‘ 


Machines 
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Norton Grinding Co., Worcester, Mass., U. S. A You Corley & Dolar In< 115 Broadway. 
( ¢ A ddress Grines New York City. 
3 , ——eew S “ : * Grinding Machines, Cylindrical 
mi ~ ae wachio * Brown & Sharpe Mfg. Co., Providence, R. I 
: x % 9 sizes 7224" to 10°x72" 
e] xg } erbert ] ¢ en- - 7 
rd 7. I 4 | : Re = a , te - Bryant Chucking Grinder Co.. Springfield, Vt 
C H I 1 & ¢ Pet rad Fitchburg Grinding Mach. Co., The, Fitchburg 
> : ~ <ate . . Mas 
A ; ‘ " ' 
=. LA on & m I papa Greenfield Machine Co.. Greenfield. Mass 
R No t For work ler 12”°x2%"” in diameter 
—— ee he : L , Heald Machine Co.. Worcester, Mass.. U. S. A 
vide a d 12” } hh E ; Cable Address Heald Branches: New York 
. : ~ ane . . Chicag Detroit, Cleveland, Cincinnati 
I ett Lathe é Grinder Cx | htor D rict 4 
“a hn tn CC ok Gee be Foreign Agents: Alfred Herbert, Ltd., England 
; ott Italy, France, Switzerland. Spain and Portugal 
internal grinders. both sf eee F. WH Co.. Japan. Wilh. Sonesson & Co 
 eetedieen * Seated a uaieeasic hee Ltd.. Sweden, Denmark and Norway. Post Var 
' al atta ceag Fy der Burg & Co.. Holland. Iznosskofi & Co 
> <a } { } ” - ‘ j > Russ 
Ro oo Fdry. & M ( Royers Pa T and ' p a —_— Cable i 
s ectr il 7 Co Cir t hio : , -~_™ . - . 
me -— Mach. % vu M Unive plair es Universal No. 1 
a, iis 1 a . No. 1 N 2. N $ No. 4 Nos. 2. 3 and 
y an we 2 - =e a Tool ¢ ’ n 1 Ave t are so built with 16 swing. and are ised | 
\ oi a WwW) @1 Co Weet fi - for finist tools and a variety of straight 
. - - . : ‘ . + or tape t both external and internal At 
Ww 3&5 Co., I E., Gre Mass . S tachments, such as magneti ick rear-cut 
Grinding Machines, Ball Bearing Race ter attachment. side m grinding attachment 
(See Grinding Machines, Radial) et Plair Sizes 6”, 10”, 12 20”, 30”, 40” 
ee <i : swings in standard length r > manufac 
Grinding Machines, Bench . ns turing machines are intended for finishing 
. comic aie y ag? ‘ Wy At moe oe iy tt. M straight and taper spindles, shafts, rolls, tub 
} nt a ¥, oe 7; — } + ; a Ky ing and all other work within their rang 
" ark eetri ' o = a 3 os tn ‘ y which i be revolved on dead centers Plain 
a © M nore. 170 % x. ina Ww _ : machines also built with gap in the bed to 
N um ne w¢ cC ye W t M Worcester, Mass, suit the location of the projection on the work 
Norton Co oree ste! iss 16” und 20” swing Especially valuable for 
s afety Emery Wheel Co., Larch St., Springfield grinding locomotive piston rods 
av. , . Modern Tool Co., Erie, Pa.. U. S. A Cable Ad 
Ur -" A wist Drill : o “- M —_— dress: Moderntool. Branches: 50 Church St 
ul , incinnatl hilo New York: 32 N. Clinton St., Chicago; Detroit 





U < 
Walker Co 
Wells & Sor 





0. Ss Worcester Mas 


1 Co., F. E., Greenfield, Mass.. U. S Pain m 


Grinding Machines, Center by 24° 
Cincinnati Electrical Tool Co.. Cincinnati. Ohio # sizes 
7 y 7 between 


Gem Mfg. Co Fulton and Goebel Sts. N. E 


and 30 in. between centers: 4 sizes, 12 


ichines 2 sizes, 8 in. swing by 18 in 
2” swing 
36" 48” and 60” between centers 
16” swing by 24”, 36”, 48” and 60” 
centers: 6” or 8” width wheel driving 


Pittsburgh, Penr belts. Single purpose machines without power 
Stow Mfg. Co.. Binghamton, N. Y crossfeed or power longitudinal feed: 3 sizes 
Wilmarth & Morman Co 2187 Monroe Ave 12” swing by 24”, 36” and 48” between cen 

N. W., Grand Rapids, Mich ters Universal No. 3 External and internal 


Grinding Me 


in combination 13” swing, 40” between centers 


achines, Chucking Morse Tw 


ist Drill & Mach. Co., New Bedford 


Bryant Churcking Grinder Co., Springfield, Vt Mass 

Heald Machine Co.. Worcester, Mass.. U. S. A. Norton Grinding Co.. Worcester, Mass. 

Cable Address Heald Branches: New York Foreign Agents Alfred Herbert, Ltd.. Coven- 
Chicago, Detroit, Cleveland, Cincinnati try. Eng Paris. Milan: Post van der Bure 
Foreign Agents: Alfred Herbert, Ltd., England & Co., Holland; Ibnosskoff & Co., Petrograd: F 
Italy, France, SwitzeTland, Spain and Portugal W. Horne & Co., Tokyo, Japan 


F. W. Hor 
Ltd... Swed 
der Burg 
Russia 
Pratt & Wt 
Rivett Lath 
of Bostor 
Van Normar 
Springfield 
‘“Vannorm 


Grinding Machines, Cutter and Reamer 


Brown & Sh 
Two sizes 
ng. a 


i 4 
Cincinnati Milling Machine Co Oakley, Cin 


einnati. Ol 


nd saws to 


ne Co., Japan. Wilh. Sonesson & Co Oesterlein 
en, Denmark and Norway. Post Van Cable Ac 
& Co Holland Iznosskoff & Co For sma 

water a 
1itney Co., Hartford, Conn See adv 





Machine Co., Cincinnati, Ohio, U. S 
idress: ‘“‘Oesterlein, Cincinnati.” 

ll work, particularly in tool room. Ha» 
nd automatic table feed. 

ertisement 


e & Grinder Co Brighton, District Ott Grinder Co Indianapolis, Ind. Cable Ad 
. . ; 


iss.. U. S.A dress Ott Grind 
1 Machine Tool Co., Wilbraham Ave., Universal No. 1—5” x 16”, No, 2—9” x 26” 
Mass U. 8S. A Cable Address: for general toolroom service and variety manu 
ur facturing grinding, both external and internal 


urpe Mfg¢. Co.. Providence productic 
one takes cutters 6” in diameter Pratt & 
nd the other takes 6” diameter, 6 . 
diameter of Bosto 

110 niversal 


Van Norm 


Plain, two sizes ” x 12” and 8” x 30”, for 


m grinding, straight and taper 


Whitney Co Hartford. Conn 
ad Rivett Lathe & Grinder Co Brighton, District 


n, Mass 


S.A 
Simmons Mach. Co., Inc., 1001 Singer Bldg..N.Y.C 
I 


Grinding Mach, Co., Fitchburg, Mass 
in Machine Tool Co., Wilbraham Ave 


Factory & Mill Supply Co., Boston. Mass } : 
Garvin Mach. Co.. Spring and Varick St.. N. ¥ Springfield, Mass. 
Gould & Eberhardt. N ! N. J Walker Co.. O. S.. Worcester. Mass 
For sing gang cutt ny pitch or size up Grinding Machines, Die 
to 10” dia Bienall & Keeler Machine Co., Edwardsville, Il 
Grand Rapids Grinding M ! e C 33 Ottawa Gable Bikeeler 
AY N. W Gran 1 Rar Mich Blake & Johnson Co... The. Waterbury. Cor 
Greenfield Machine Co.. Greenfield. M Diamond Machine Co Providence R I 
Sw a f x 1 n cente 11 l r Geometr Tool Co New Haven. Cor 45 W 
l 5. ! pe Wasl gton Blvd... Chicago. Il Cable Metri 
Ww = > 1 ‘ die grinder for iy 
Heald M ] Co 10 » S Ww ate vt of thread chaser. whether st lord ' 
Mass I s \ Ca 4 - 
I hes: Ne Y ( D ( Heald Machine Co.. Worcester. Mass.. U. S. A 
! ( ( Ad . Heald Branches: N Yor! 
} 4 s: A I Cc} » J t Cleveland. Cincinnat 
r¢ Swit S i } 4 t Alfred Herbert. Ltd., | l 
t UK ‘ ‘ S & ¢ Swit 1 @ 1 77 ? 
Ltd.. S D \ ‘ " ‘ | ' Wilh So & ¢ 
& & « S ; 1 Norway. | \ 
R ge ¢ Wy , | P 
T “l ‘ I 
( 1 ¢ 64 > < 
‘ T 
( \\ . ww M < 0" A S 
( ‘ : P 
wing Machines, Dis« 
1 ‘ & Co Char H ‘ | 
1 Ww 
N ‘ Ww ; t t ind! N I 
‘ p 1m 6S 1 Ss ‘ 
Vi | » ' 
( & ¢ l N | 
1 & ‘ = - 
4 ‘ ‘ t) 
n | 
, . bond 
M ( ‘ oO ct t 
; ; i | \ ‘ 
S 
I c 
2 r M ( t W 
‘ . I Ma ( Ww ) | 
‘ . , ‘ R M ( Osh sh Ww 
ae ‘ MN Row m M ( Wat ( 
| S ( ( t oO ) Grinding Machines, Drill 
( t Mass Gr Raj G d 1 Ce oO " 
W ‘ o.8s 4 i i A ve N W G ad Rapids. Mich 
W & Ss < M La S Machine & T Co.. La S Tl 
Ww 1 & N ‘ Ave M 3 T & ™M Cc N 
N \ ‘ } 5 Via 
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The Superdreadnought 
of the Broaching Machines 


+ 


~ 


Power, rigidity, speed—all the factors which combine to identify 
the dreadnought of the deep, are equally true of the dreadnought 
of the Broaching Machines—the No. 4 


LAPOINTE 


Broaching Machine 


But though the No. 4 Lapointe is designed for heavy Broaching 
its usefulness does not end there— 
It is adaptable to the smallest Broaching proposition as well. 


Because of this, the No. 4 Lapointe Breaching Machine is 
usually sought by the plant that requires a machine capable of 
*aking care of every Broaching operation. 


And rest assured the machine proves worthy of the trust. 


Its draw head made from a steel billet having contact on the way 
its entire length of 7! in.; its vertical sliding head which is ac- 
curately fitted to the draw head; its nickel steel draw screw, 
driving shafts, etc.; its phosphor bronze draw nut— 


These are some of the reasons why. 


But you will never know the full list of reasons until you've had 
the Lapointe Booklet, which of course you may have any time for 
the asking. 


The Lapointe Machine Tool Co., Hudson, Mass., U.S. A. 


DOMESTIC AGENTS: Motch & Merryweather Machinery Co., Cleveland, Detroit, Cincinnati, Pittsburgh. Prentiss 
Tool & Supply Co., Buffalo, Syracuse, Rochester, Boston, Mass., Scranton, Pa. W. E. Shipley Machinery Co., Phila- 
deiphia, Penna. Vonnegut Machinery Co., Indianapolis, Ind Hill, Clarke & Co., Chicago, I! Harron. Rickard & 


McCone, San Francisco and Los Angeles 

FOREIGN AGENTS: Louis Besse, Paris. C. W. Burton, Griffiths & Co., London. V. Lowener,. Christiania, Norway 
Stokvis & Fils, Brussels, Belgium. Alfred Herbert & Co., Yokohama, Japan. Charlies Civita, Milano, Italy Bar- 
andiaran Y Metivier, San Sebastian, Spain : 
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Safety Emery Wheel Co., Larch St., Springfield 
Ohio 
Sellers & Co Ine Wm Philadelph 
Sterling Gr ling Wheel Co Tiftiz Ohio 
I S. Electrica Tool Co Cine! it On 
Wells & S« Co.,. F. E., Greenfield, Mass., U.S.A 
Wilmarth & Morman Co 1187 Monroe Ave. 
N. W.. Grand Rapids, Mich 
Makers of new Yan irill ler which has 
only two ijustments for grinding any drill 
italog gives full description 





Lllustrated 
Grinding Machines, Electric 
Chicago Pneumatic Tool Co., 1022 Fischer Bldg., 
Chicage Ll) 
Hask : R G 547 W Ww h 


Blvd Chicago 
Ww Schudart 
’ 


Representatives: C i4 6th St 
St. Lou Mfrs. Sal Co 105 Kipling St. 
Detroit 

Ransom Mfe. Co Oshkosh, Wis 

ye t tr Oliver St Newar N. J 


Wiscons Electric Co., 1515 


>) t r t tr r direct or 1iterT tl - c ir 
t ~ i ao ) p.m g r sm irills 
t t spec Height of dr 18” Weight 
1 t Str n Dri equippe with 
ty Of - Adjusta table 

awit t f way for drilling on Das 


Grinding Machines, Face 








Diar 1 Machine Co.. Providence, R. I 
4 r f Z ff locomotive guid bar 
bile 4 ises, motor trames. et 
Work ip t 4 ' th 
t wit! lard fi remove 
\ re flap in place Belt « m 
1) t lard type mot 
Pe ms-Arte Mach Co Worcester Mass 
1 ~ \ 
R two S and 1 im 
swecomir ate ; er 
e 1 whee I t “ I 
n < oe I t 2d 
sement 
Grinding Machines, Floor 
e & Johnson Co The. Waterbury, Co 
nt Co.. J. G W St Everett, Mass 
yan 1 Machine (¢ I R. | 
I bes & Mye 170 I Ss Vi Mass 
I & W br M ( ) \ St 
| tte Co 
‘ ( Wo t M 
S I Wh ( I h St a iefield 
»} 
Ste Grindi: Wheel C riff oO 


Grinding Machines, Gage 
Rivett Lathe & Grinder Co I ht 
f Boston. Mass.. U. 8S. A 


District 


Steel Products Engines ( Sprir ield. Ohio 
Designed ¢ wecl ly for 7) es Will re- 


Grinding Machines, Internal 








" & Sharpe M ( > nee. R. I 

i t Ch xine Grinder Co ~ gfield. Vt 

‘ {, cleT ‘ { 1 ‘) 

Gar Mach. ¢ S; \ St N.Y.C 

‘ { M ( G M 

i Ma Co.. ¥ t Mass S A 
( \ s Hea I hes w York 
D it. Clev Cincinnat 
Agents: Alfred Herbert, Ltd.. England 
It Switz Spa 1 | igal 
F. W Co.. J Wilh. S 3 & ¢ 
Ltd Swecke Der N vay I t Var 
der Bur & Co H l I skoff & Co 
R _ i 

Lar s To ( Wa P Cable 
] W ) 

I t t l l fix 
tures f these n } 
liam " i t l 

or Grinder Co Ir nal I 

Pratt & Whitney Ce Hart ( 

R Latt & Grinder Cx I ht District 
of Bost Mass I Ss \ Cat \ es 
'w ai 1 automatik No. 103 w grind 
hole f } to diameter and has a 
( git feed up to ” 106 will 
gT 1 } from 4” to 8” diar t und has 
longit inal feed of & 

Sehr it ¢ B. I Dave t. Iowa 

Simmons M h. Co., In LO0O1 Singer Bld BN. & 

U. 8. Electr il Tool Co eC innati. Ohio 

I iversal Grinding Mach. Cs Fiteh?t Mass 

Van Norman Machir Tool Co.. Wilbraham Ave 


Mass. Cable Address Vannorman 








Springfield 

Walker Co.. O. S.. Worcester. Mass 

Wells & Son C F. E.. Greenfield, Mass., U.S.A 

Grinding Machines, Portable 

Armstror Blum Mfe Co 447 N Fra sco 
Ave Chicago, Tl 

cr co Pneumatic Tool Co., Chicag Tl! 

Clark Electric Co.. In Jas.. Jr.. I sville. Ky 

Cleveland Pneumatic Tool Co Cleve ! or 

Gem Mf Co Fulton & Goebs Sts N. E 
Pittsburgh Per 

Haskins. R. G i7 W. Wash. Blvd ( ZO 
Lepresentatives: C. W. Schudaret 14 6th St 
ss. - is Mfrs. Sales C 105 Kipling St 
Detroit 

N & Smith Electric Tool Co ti. Ohio 

Stow Mf Co.. Binghamton. N. Y 

1’. §. Electrical Tool Co.. Cincinnati. Ot 


Wisconsin Electric Co., 1514 Dumore Bldg Ra- 
ine, Wis 
Hich-speed portable electric grinder for grind 
hardened tools. dies and gages and for re- 
grinding valve seats. cylinders and bearings 
Three styles Equipment A. for average tool- 
room use. speed 30.000 r.p.m. on internal spin- 
dle and 10.000 r.p.m. on the motor spindle 
Equipment B for deep internal work. has 10” 
extension arm Speed 10.000 rpm Equip- 


ment C is Button Die grinder witl special 
Speed 50.000 r.p.m All 


spindle and chuck 


types furnished complete with set of whe 
cutter grinder, rest, cross-feed lever, cord and 


Grinding Machines, Radial 

Landis Tool Co Waynesboro Penn Cable: 
Landis. Waynesboro 

Rivett Lathe & Grinder Co. Brighton 
of Bostor Mass > & & Cable 


District 
Address 


Edrivett 

Three sizes, No -05, hand operated, for work 
up to 3%” 1utomatix ip to 10 On Rivett 
radial grinders you can erind inside and out 
side radial, thrust radial and balls and ‘sockets 


all on the one machine 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield fass U. § A Cable Address 
Vannorman 
Radial (Oscillating) Grinder, for internal Ball- 
race grooves 


Radial! (Oscillating) Grinder. for grinding two 
row interna Ball-race grooves, with but one 
King f the work 

Radial (Oscillating) Grinder for end thrust 


rir 3 


Grinding Machines, Ring Wheel 

















Besly & ¢ Charles H., Chicago, Il Works at 
Beloit Wis 
Sing pindle size wheels, 10 2”. 15”, 16”. 
18 ” 30 Double spindle e wheels, 18” 

Gardner Machine Co Be . 

Grinding Machines, Snagging 

Blount ¢ a. © Ww St Everett. M 

Diamor Mact e ¢ Pro ¢ e, B. 3 

La Salle Mact & ‘I Co., I Salle, Ill 

Walker ( O. S.. Worcester, M 

Grinding Machines, Surface 

Blake & Johr { The, Watert y, Co 

Blanchard Mach. Co., 64 State St.. Car 
Ma 
One § ime y i I 
eitl t t I 
co t t mot 
For Ler 
ings tar ‘ t 
ha ‘ t oO 
A ge s: P t I & S y Motch & 
Me veatl M ery ¢ M & Hus 
ch t M hi y Ww Ss) M ) 
< Kem Mach er ( R ( & 
Sands ¢ Pacifi I & S ( Ca " 
Ww ims & Wils l \ R. W r M 

rv Co.. Lt G t Brit Cc. W. B 
ton. Griffit! & Fra A } s de 
V " I ind Switze \ Ma 
chine Co America 

jrow & Sh M ( P e. R. I 
One ze G is w x 1S8”xt ’ 

Diamond Ma ( Provide R. I 

grinding s of a scale beams 

igs, surfa gon t I m 
g mactl e % s i < I ers 
ger i] and mis - f F 
s s to grind t st a. * th. 12” 
width, 1 ler 1 whee Extra 
widtl h Furnishe 
belt r tor ‘ 1 ) 

Gar Ma ( Ss i \ Ss N.Y. 4 

H 1 Ma ( W este Mass I Ss A 
‘ e Address He Rr New York 
( co D t ( \ : ( 

I eign Age s: Alfr Herbert. I England 
Italy, } Switze i S Port ! 
F WH Cc Jay Will & « 
Ltd.. Sweden, Denmark ar N Post V 
le I & Co Holla I ~ ff & C 
R i 

I Salle Mact & T 1 Co., I S I 

Nat il Machine ¢ Hartf ( 

New Jersey Ma vy Excl New N. Jd 
Gra ted fee iper s l co” sur 
face, 8” traverse 9 " Yy t t ent 

Noble & Westbroc Mf ‘ Oo A n St 
Hartford. ¢ ’ 

Persons-Arter Mact Co w st Mass 
I S. A. Model A itary surf I t 
n tw sizes, S a l d both 
sccommodate l ir e! 1‘2-in 
wheel lipped with P. A nagnet chuck 

ind se¢ 1c t ment 

P Co Hartfo ‘ 

Re v Mas 

we £ ler witl startir 
evice for Ww 18 g 6 
h 
Re Cc The. Wat vy. Conn 
Sa el Co., Lar Ss Springfield 





; g Mach. Go.. Fitchburg. Mass 

Walker Co. O. 8. Worcester. Mass 

Wilmarth & Morman Co 7187 Monroe Ave 
N. W.. Grand Rapids, Mich 


Grinding Machines, Tool 
Barnes Co.. W. F. & John. 1995 Ruby St Rock 
ford lil 


Blake & Johnson Co.. The, Waterbury, Conn 


Blount Co.. J. G.. Woodland St.. Everett, Mass 
Brown & Sharpe Mfg. Co.. Providence. R. I 
Cincinnati Milling Machine C Oakley, Cincin 
iti Ohio 

Diamond Machine Co.. Providence. R. T 
Forbes & Myers. 170 Union St... Worcester, Mass 
Gisholt Machine Co Madison. Wis 

Lathe planer, shaper and boring mill, tool 


ost. t grinder 
Grand Rapids Grinding Machine Co 33 Ottawa 

ve. N. W.. Grand Rapids. Mich 

ld Machine Co.. Greenfield. Mass 

niversal tool and tter grinder for tool mak- 
> and sharpening 
ndis Machine Co Waynesboro. Penn 
ndis Tool Co Waynesboro. Penr 
Salle Machine & Tool Co.. La Salle, Tl 
eBlond Mach. Tool Co., The R. K., Cincinnati, O. 
Complete universal tool-room rinder for sur- 
face: cylindrical—internal—cutter—hob and 


I 
I 
I 
L 


gear cutter grinding. M 
7%’ Center capacity 1( 
Modern Tool Co Erie, Per 
Noble & Westbrook Mfg 
Hartford, Conn 
Norton Grinding Co.. Wor 
Foreign Agen 
try ong Paris, Milan 
Co., Holland: Iznosskoff 
W. Horne & Co., Tokyo 
Oesterlein Machine Co., Cin« 
See our listing under Gr 
ter and Reamer for pa 
Ransom Mfg. Co Oshkost 
Rockford Drilling Mach. C 
Safety Emery Wheel Cc 
Ohio 
Sellers & Co Ine Wm P 
Simmons Mach. Co., Ince 
Standard Tool Co.. Clevelan 
Sterlir Grindir ‘oO 








ry 


Taylor & Fenn Co., Hartfo 
wist Drill Co.. Ath 





et ul To 

Vitrified Whee Co 
re C Worcest 
Wells & Sor Co F - 
’ Morman Co 


s: Alfred Herbert, Ltd 
Post Van der Burg & 


L 
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ovements 16”x6\4"x 


x17 
in 
Co., 9 Asylum St 


‘ester, Mass 
Coven 


& Co 
Japan 
‘innati, Ohio, U. S. A 
inding Machines, Cut 
rticulars 

1, Wis 

) Rockford. Ill 
irch St 


Petrograd; 





hiladelphia, Penn 


1001 Singer Bldg..N.Y.C 


d, Ohio 
Tiffin. Ohio 

rd, Conn 

ol. Mass 


1 Co., Cincinnati, Ohio 
Westfield. Mass 


e! Mass 
Greentf | Mass 
‘187 Monroe Ave 
ch 
al 
ach. Co 33 Ottawa 


N. W.. Gra Rapids, Mi 
Grinding Machines, Univers 
Grand Ra s Grinding M 

St N. W Grand Rapids. Mich 


Ctt Grinder Co Indianapolis. Ind Cable Ad 
dress Ott Grind Universal No. 1—5” x 
16 No ; 9 x 26”. for general toolroom 
Service 1 variety manufacturing grind 84 
both exte ind internal ‘lain, two sizes 
” =z IS” of 8 x 30 for production eg 

g str gr i taper 

Simmons Mach. Ci In 1001 Singer Bldg..N.Y.C 

Universal G ding Mach. Co Fitehburs M 
Cat A ress ith tehbure 
M turer of the Bath ! sal gri r 

i ( vcle + s ~ I se machines 
econ s gle m t T ent m 3 
for re yiing i t i Lee S 
eutter ind reame rir ' 

Wells & S Co., I E.. Gree Mass., U.S.A 

Wilmarth & Mor Co 187 Mo Ave 
N. W.. Grand Rapids, M 


Young. Corley & Dolan I 


New York City 


Grinding Wheels 


Ameri n Emery Wheel W s, Provide e, R.I 
Our Cor ndum wheels em e of arti fix il 
uluminous abrasive pre ! the electri 
furnace Most efficient gr? stee ind 
ill materials of high tens str gth oO 
Carbolite’’ wheels are m ( vide of si 
on abrasive und «give st sults. eri 
ist iro bra mate s low tens 
strengtl 

Cart m Cx Nia y I . 2. 2 New 
Y¢ City, Chicag B Phila., Clevelar 
‘ nati Pittsburgh Milwaukee G nd 
Rapids Carborundum Aloxits grin g 
wy) " 





minum, et 
ton Co 


N 


ct 


Worcester, Mas 


iomas L.. 64 Nassau St.. N. Y. C 
line Co Beloit, Wis 
im Wheel , 








1ambers St cl igo il el son St 
Niagara Falls. N. Y Chippewa, Ont Canada 
Baunite Ar Sizes up to 6° diam mad f 
i m i rystolo 
Safety Emery Wheel ¢ I h St.. Sprinefi 
Oh Agents Farme & ¢ Lond Adler 
& Eisenschitz. Milan A Machinery Co. of 
America aris 
Springfield Grind Co.. Chester, Mass., U. S. A 
Cable Address Maxtf Chester, Mass., U.S.A 
Maxf g ing wheels: vitrified, silicate or 
elastic whe made from both natural and ar 
tificial abr ve tested and passed upon in 
our own laboratory bef ising: made in all 
sizes, of every grade. grain and shape for every 
purpose Our expert engineers are prepared to 
take up your grinding problems and ascertain 
the best erair nd grade for your particular 
work Ser ‘ tisement 


“Wheel Co 





Sterling Grinding 
Vitrified Wheel Co 
Grindstones and Frames 





Oliver Machinery Co., Grar 
Gun-Barrel Machinery 
Pratt & Whitney Co 
Hammers, Compressed Air 
Cleveland Pneumatic Tool ¢ 
Buffalo Fo iry & Mach. Ce 
Hammers, Drop 
Bradley & Son. C. C., Syrac 
Buffalo Foundry & Mach 
Mayer Bros. Co Mankato 
Niles-Bement-Pond Co 111 
Toledo Machine & Tool Co 
Hammers, Motor-Driven 
Maver Bros. Co Mankato 
Nazel Engineering & Mach 
St Philadelphia Penn 
Hammers, Pneumatic 
Buffalo Fdrv. & Mach. Co 


Cleveland Pneumatic Tool Co 


Independent Pneumatic Tool 
Ingersoll-Rand Co., 11 Broa 
Hammers, Power 

Bliss & Co., E. W., 1 Adams 
Bradley & Son, C. C., Syra 


Westfie 


Tiffin, Ohio 
ld. Mass 


Rapids, M 


Hartfor Conr 


).. Cleveland, Ohio 
.. Buffalo, N. Y 


—_— . = 

Co Buffalo, N. Y 
Minn 

Broadway. N. Y. C 
Toledo, Ohio 


Minn 
Works, 4039 N. 5th 


Buffalo, N. Y 
Cleveland. Ohio 
Co.. Chicago, Ill 
iway, New York City 


St.. Brooklyn, ¥. Y 
 * 2 


use 

















— 
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What Makes a Good Pump? 


The Luitwieler Pumping Engine Company 
knows. This photo shows an operation on a 
t-inch Discharge Tee for one of their deep 
well pumps. A Colburn Heavy Duty Drill 
Press bores and threads this cast iron piece— 


with both accuracy and dispatch. And while 


ihe Discharge Tee may not be the thing that 


“makes” a pump, it is an essential part just 


the same. It must be bored and it must be 
threaded To do it most quickly, precisely 
and economically, the Luitwieler Co. uses 
the Colburn Heavy Duty Drill Press. Many 
other operations that formerly could be done 
only on very expensive machines are now 
being done on the ‘Colburn 


Shall we give you dollar proof that it is the machine for you? 


(OLBuRN Macuine foot (., 
Frank, Pa. 


Builders also of the Colburn Boring and Turning Mills 
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M ayer Bros. Co ee ~ M A > & N Worcester, Mass One-feed, one-spead type Three sizes Ad 
Na el Ene’ & h. W 1039 N th St Alf 1 Herhert ta Coven at through wide range Part bake 
Philadelphia, |} M Post Var Bure & idapted to repetition work d for catalogs 
oe ee een ee ‘ ff & « Petrog » Foreign Agents: Allied Machinery Co. of Amer 
ne , Y ’ r “ ? or ry 4 2 > . . 
eri : 1 pne in i or not 1 : . e « T ica Paris und Fenwick Freres Paris 
Niles-Bement-Pond Co., 111 Broadway, N. Y. ¢ S : L. S.. A M Steinle Turret’ Machine Co., Madison, Wis. 
Hammers, Riveting and Chipping I Sare t St Hartfor Lathes, Benci: 
gersoll-Rar ( Br 1 Ne y . rn , 
in Little _— ’ a , } I Inspectors Ames Co B. ¢ Waltham, Mass 
avid vele ‘ pI . Ss, sca -- ; , , Blount Co.. J. C.. Wo ind Everett, Mass 
ots . ; ; VY Dalton Mf«. Corp 1911 Park Ave N. Y¥. Cit 
Hammers, Steam dacks, Hydraulic Diamona Machi: Co Porv ae “ae” 
: ri TiN R. I 
Bullal Found! & Mach. Co Buff N. ¥ R & ¢ St N Y Elgin Tool Wks 67 N. State St Elein. Tl 
; W I ' ! \ : 7” swing $2” bed. 7-16” colle 
Hangers, Shafting — coil : my 8 Hjorth . ti & Tool C - Rost ; M 
Pn . ‘ . — n Japans 4 © & 0o oO iss 
Brow & Sha M ‘ I t I <- : - Oliver Mf Re ww 148 N ay Buf 
Gurnm - Dae ‘ 1 ‘ & Ss ( x S Brookly faln N Y , 
- Rect St ww ! digs and Fixtures (See Tool Work) Pratt & Whitney Co.. Hartf Conn 
; " " ' : — Kettles, Soda Rivett Lathe & G ler (¢ Brighton, District 
w N S ‘ ‘ ~ a . 
iT | ht Mf ‘ t —_~ 4 & Mactl < Cont s Bos Mass { » A Cable Addre 
. “i : irivett 
P) i Y I & Co Th - 
New D [ ( ( M < “. Cc nn ec 
. s ’ * ene i 1 i a” Ile ~4 a, . 
R R ' N Falls. N . eca 
Sta Pre S ( P} ‘ Keyseating Machines or ; ‘ } +) 
Pp t ters! O 560 anal hag me 
“ % S é N No. 1. } No. 3 Sle & Ch \ ( N N. J 
inge N South Be ' W Sont end Ind 1 
Hardening, Case-Hardening ind Tempering ( ). 2 p I ( ( a ‘ e A Sont) ’ 
: nett Mot ‘ ‘ N From 13 t 4 ve t } 
} " } ‘ ( R » 4 Deals P thre hout t i 
rele a e | 5 - wy Stark Tool Co.. Walt Mass 
Steel I ‘ ( ‘ M ( I Mas \ Nort Mach. Tool Co.. Wilbraham Avé 
= ‘ ; . \ be 1 ‘ MV 
t} es ! ‘ Wade. Walt H _— Ay Rost Mass 
Ww & 4 R S ' See ert } send { ta 
S ‘ ( W than ‘ St Valthar 
Hardness Measuring Instruments whit ® nN : ' - M gt Walt Ma 
; - *& J Ss S i \ Vi & S ‘ G fi M g 
Pittal . Bnet ‘ F 4 - uf MT 
Pittst } Newt MI Ww Lathes, Boring 
- re Ir & M ( \ ~ " ( } ‘ww Cc M WwW 
y c ( N ( 111 WN WwW ¢ f | i t wil wl th 
. Mi ‘, } 
Heating and Ventilating Equipment I ( t I . ' D o 111 Bro oe 
4 vy ; A ‘ 140 *y Sr ‘ Kevs, Machine atts eI : a TF cl - uy y. .. ¢ 
W ms & 4 Jt R St NY ’ St ( t : . 
Rohtien Wnehh Lathes, Chucking and Bar (See Lathes, Hori- 
obbing achines - MI ‘ . zontal Turret) 
Adan ‘ 1901 ay T ; N I l 
N : 1 , Lathes, Engine 
: ; Pb S , I Aen Machine Tool Co.. 1 St ¢ oO 
rn tt . . “ ( A ddre Acme 
N N { \ ff American Tool Works Co., The. ¢ ti USA 
' t t} . Ca) Lath Cincinnat 
( J SOR y N.Y S 14 1f 12 0 1 ~ 7h) r ‘ 
Maximun N ‘ Knur! Holders erent ft f Jat g i. § 1 
~\ ‘ wi ‘ | ‘ ‘ } tr ’ 
Colman R anted ¢ helt 14 Pa ies 
} ' . * ‘ 4 ' R Gy \ Ou x h t ‘ ‘ \ 
i . - hed. Ses ‘ ‘ ‘ . 
ty 1 J : Tamp Brackets, Adjustable Barnes Co.. W & J L199 R y si | 
Ib No. 3n ‘ ; - Met R ( M ford. Ti} ! ; 
, metr ‘7 N M ‘ l » { ( ti. O Barnes D ic Tr x ( t r R 
tac} t No Lamps, Electric ab 
hobt a g . t Cc 1. G.. W t.. Eve Mas 
Go 1 & Ebert R N J v ( } e & I M I ( ( ‘ ( 
F ! ( l “ Vi ( 1é N.Y¥.C Engine lathes from 18” t 42” sw 
. ‘ ive 
, I t ‘ ‘ . Lathe Attachments a6 iw . “We ‘ . oO} 
‘ Rradne oO} 
MC Mf ( a 4 < “wT A ‘ W M . : Bridgef 1 Mach. Tool ¢ Rochester, N. ¥ 
Newton M W iv sg A ( 15 N. Fr Gea m °a” 4 g 
PI elp} | . \ ‘ Machine 1 Bridgeport. C 
= \ ( ii A N Y. City Ss ! r } for ¢ j 
hy f na oO 
Hobs & ‘ I N Ny shells and pr natiins 
Barber-Coln ( R Til Mi ( ‘ Cart 1-Jamies M } T 1 Co Batavia. Ohi 
Sr N wil t« R t & ¢ ( Dist , Champior Toe wy Cc 494 & ‘ ; 
‘ haft t t " th uM e rey ee rat 
tt ' t t ! i ! \ x 4 J R ! st lyn. N.Y Cr Lathe C Newcastle, Ind.. U. 8S. A.. C 
x. Lathe Pans sy ( ul Neweastle.”’ 
I t Gear W » ) M . 1 . < 1¢ 18 0 ‘4 na ) Ser 
Brow & SI M ( R 1 iF . r R. I . - ' 4 
, \ r e7 < ‘ 
Greenfield ‘T & ) ( Mi . } ‘ + - so 
Gould & Eber! x \ | ‘ et si 3 ore Also 16 r 
All pitel ’ ; ‘ } 7 Lathe Tools . ' . - 
' 0 Cine ti Lat? & 1¢ oO ‘ Ci t 
Ss) AL ally t t hot \ I { 115 N Fra isco Oh 
National T Cc Tr? Cc i Ohio ( I Ohio Cahl 4 tilathe ** 
ft-Peirce Mfg. ¢ Woor et. R ( Mi ( M . WwW : , , ne 0 
1 R. I Ci yw 4 7) @ r . 
Hoists, Electric ' > t ty t plied witl 1, - vi e 
; . . — : & M ( oO Mass : , f t } > } 
Albro-( m } vy ¢ F nw } Phil : ; 1 either |} sh 
«Neat tent : ac ae fe ; AY vila \ r } R Sr Ivn oan a , = . ie 
Crocker. Whee Cy i= ae \ = ( W t Mass shed } _ ble ba rears 
General Flect Cc S y NY Lathes, Automatic and Semiautomatic t foot le f bed from 6 to 14 ft. 1 
8 < Cc) I } ( M ‘ ‘ aT N ¥.¢ * P ; 
ment-P 4 717 " _ yc tM ‘ M Ww ‘ ‘i ( & ¥ ( Ww lifts ‘ 
n |} Vv Det t Mio " ‘ t Ml } T ( Tr 10 Church St WY 
& H ‘ ‘ “ W & Vi ‘ S Vi ‘ x f Cc T } Tr Erie Pa 
iE ( & e ¢ M " , . \ ( l t | ) ” ne »” heavy duty 
& | \ ‘ v T) ‘ Mf ‘ 1911 P Awe N.Y. City 
lect Ww Ww th s V.¥.¢ st I EB. 4 I ( \ s Mact Tool C Tr Rochester, N. ¥ 
t } &« M ( EP Pp ’ S , ; ' "Ts A 
} t M ( } iorh & y Cc t n | 1 1°” t. 12” " P 
Hoists, Hand t 1 I Close , it m lathe i 14” and 16” 
Caldwell & S Cc RW 1 Se » Wrens 1 sizes 14 size s 14%" ver wa 
AY a I F n “ Spindle | tan be s and ball-bea 
Cant " & M ‘ ( t t} t Hol t} h nindle 1%” T 
F Cha R & M ‘ W ‘ : ‘ I . g " e hilt r | and are onerated a 
P} lelIph Pan: tn t t { f t f } Mactl e has aqui h . 
far ‘ S & « T DP . r 1 I t ed fee nd boxes « meet 1 
Rea Cha | ( R , t M t t atic, ex “pir bra bl t ipr und rew 
Wricht Mfe. C I Oo eT , and rod be erated independently 
Hic) nead P P 2 . A Swi M K } t ly " . nt “ ~ . 
hI nd at ¢ ‘ us 1 . 5 F \ & « 1 R fect al r athes ; 4 
. . i M hye t s+} . P 4 
Tal ) eM > , < x a. " iw me adr ° at 
Y = & Tow . v. ¥.¢ N Act ( Ww \ T Ss 4 tachments Sel seeemam ; : 
Hoists, Pneumati« ( M WwW Vi Dreses Mact 1 ¢ ‘ ti O} 
Ir r 11-Rand ¢ 11 New ¥ City ( Earle Gear & M “ir 1701 Stenton Ave Phila 
Whit F v I tc Har TM ! \ fold Fitehbure Ma W Fitchburg. Mass. U 
Worthir tor p> ; “st ‘ ‘ ‘ ‘ g nl Cable 4 “ ~ ; Fitchburg 
115 1 ‘ New Y ( ‘ ? ing Lo-swing Lathes. 3 sizes of n hines for turn 
Hose, Steel . le wit t I : ~ nto ng worl pto 3 i diameter. up to 7 
Snrarue Electric W > W. 34th St. N.Y " t with eacl , i elide diameter. and & ee Doe tek thane we 
the ¢ BR crores ve — . . 
Igniters, Gas Engine r an dined w - chines as many 10 m scan bet ed 
Doehler Die ¢ tir Co Cc 1 Ninth &t , = “ - . er at one operatio either st ht or tape hy 
Brooklyn. N. ¥ 7 : fe hit tomatically means f « multiple t system 
— , n t feeds tl See advertisement and « ‘ eatalog 
Indexing Machines _ tools to the work Flather & Co. I Nac we H 
Springfield M ’ 1c S; field, Ohio Potter & Jol t Machine Co.. Pawtucket, R. I Gisholt Machine C M Wis 
Ss > T Moar turir an izea 12 =” ‘ mt ‘ 
Indicators, Speed and Test z : if = A we ' s _ it s I : pe 
. : : oA GA 4 SA Range « “ if from Greaves <lusman T ( ‘ iti. OF 
Brown & Sharne Mf Co.. Providence. R. I ub diam ¢ 0 m Cable Adar c +i 
— » wee ot poe \ J = € ess G P neinna 
Marv & Casler ¢ Ca N.Y Reed-Prent ( Wo ster. Mass Heavy q I l t t in sizes 16” 
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The JORGENSEN 


is the only 


ADJUSTABLE Hand Screw 


Jaws are adjustable to any angle and 
spindles are made of steel. A hundred 
years ahead of the old style. 










STEEL SPINDLE 
RIGHT & LEFT THREAD 









We issue a special Catalog of Hand 
Screws and Clamps which takes in all 






manner of Clamps and for all purposes. 






In writing for copy please mention Cata- 
log No. 92. 






Hammacher, Schlemmer & Company 


Hardware, Tools and Supplies 


4th Avenue and 13th Street 
NEW YORK, SINCE 1848 













-< The machine equipped with a D & W 
eee 3, Magnetic Chuck gets the work out /faste? 


For there's no time wasted, fussing with 


aie % clamps and bolts and fixture A snap of a 
oe switch sets up the work—-the tool at one 
YS starts the cut. With the same quickness 
a the finished piece is released And that 
a speed means big production 

jh 


; ; Let us tell you of the D & W Magnetic 
a Se Chuck that will speed up your work. 


Write for the facts 


Catalog 10-A on request. 


D & W Fuse Company 


Providence, R. I. 
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18”, 20”, 22”, 24”, 30”: 16” and 18” sizes 
built in 4-step cone single back gear, also 3- 
step cone Friction double-back gear, 20”, 
32” 24” and 30 built in 3-step cone Fric- 
tion double-back gear All sizes furnished in 
geared head, single pulley drives 
Hamilton Machine Tool Co Hamilton, Ohio. 
Cable Hilker, Hamilton, Ohio 
Sizes 14. 16, 18, 20 and 724” Cone-geared 
head Quick-change gear and standard types. 
Complete toolroom equipment furnished also 
irriage turrets, bed turrets and other special 
features See our advertisement 
Hendey Machine Co The, Torrington, Conn 





Cable Hendey, Torrington Branches New 
York toston, Chicago 
Sizes—12, 14, 16. 18, 20, 24” swing: lengths 


of bed from 4’ to ‘74’ according to swing 
Quick-change geared 
Hill, Clarke & Co., Inc.. 156 Oliver, Boston, Mass 
Himoff Mach. Co., 45 Mills St., Astoria, N. Y 
Houston, Stanwood & Gamble Co., The, Cincin- 
nati. Ohio 
Screw-cutting engine lathes of unus power: 
30”, 36”, 42”, 48”, 54” and 60” swings; cone 
drive, single pulley belt drive. variable speed 
motor drive and constant speed motor drive 
Steel gearing throughout: positive clutches in 
apron self-compensating square ront vee: 
gearing of gear heads runs in b of oil: all 
parts of unsual dimensions bushings 
in headstock 
LeBlond Mach. Tool Co The R. K Cincinnati 
oO 12-14-16 8-20-24 regular pattern quick 
. 17 94.9 











cha e 1 »- 30-33-36 heav duty 
cone drive Patent d bl friction t ‘ i 
headsto« Single pulley gear drive motor 
drive Tool-room accuracy heavy manufa 
tur pacity 

I lge & Shipley Machine Tool Co ‘ t 
Ohio Cat Drill 
Sizes 14 to 48 n y length bed Quick 
hange gea rew tt g lathes one 
head \ » with sing I V ] eare St 

tive head 

Monarch Mach. Too! Co.. Sidney, Ohio 
14 f 8” and 20 ving 

Morris wh. Tool Co.. Cir iti. Ohio 
lf wi hance and mi-quick hange 16” 
double and s e back ir: 18 louble and 
4 bac ‘ 


Mueller Machine Tool Co Cincinnati, Ohio 


FE: I Co Inc Syracuse N. ¥ 
] 


Sizes 1°"xl4 swing + ft » ft 6 ft. bes 
quick change gear manufacturir ind tool 


room wor 


Niles-Bement-Pond Co 111 Broadway. N. Y. C. 


Oliver Machinery Co.. Grand Rar s. Mict 

Pittsburgh Machine Tool Co Braddock, Penn 
Sizes 26”, 28”. 32”. 38”. 42”, 48”. heavy duty 
any length bed. quick change gear with ist 
steel gears in feed box See advertisement 


Porter-Cable Machine 
9 x 12” and 9 x 

Pryibil Mach.Co.. In 512 W4lst St.. N.Y.C 

Reed-Prentice Co Worcester, Mass 


Syracuse _ = 





Seven sizes, 10” to 24” Cone or gear head 
English or metric lead screws Compound or 
plain rests Taper attachments 

Foreign Agents Allied Machinery Co of 


America, Paris, and Fenwick Freres. Paris 
Rockford Drilling Machine Co.. Rockford. Il 


Sebastian Lathe Co.. 117 Culvert St.. Cincinnati 
O. 13”, 14” and 15” low-price lathes Also 
gap engine lathes in the above sizes Cable 


nddress, “Sebastian,”’ Cincinnati 

Seneca Falls Mfg. Co.. The, 387 Falls St., Seneca 
Falls, N. Y¥ 
9”. 11” and 13” “Star” screw cutting engine 
lathes, and 12”, 14” and 16” Seneca Falls 
quick change engine lathes with a large line 
of attachments 

Simmons Machine Co., Inc.. Albany. N. Y¥ 

Smith Mfg. Co.. The. Philip. Sidney, Ohio 

South Bend Lathe Works. South Bend, Ind. U. § 
4 Cable Address Twins, South Be i 
Made in 34 sizes 
Dealers in large cities throughout the world 

Springfield Machine Tool Co.. Springfield, Ohio 
Cable Montanus 
Sizes—14 16 18. 20 »4 30. 36-in. swing 
Any length beds and all special equipment 
Three sizes Fox monitor lathes. 15. 18 and 70” 
swing Single pulley all geared head lathes 
14. 16. 18” swing 

Strong, Carlisle & Hammond Co., Cleveland. Ohio 

Toomey. In« Frank Philadelphia. Per 

Van Norman Mach. Tool Co Wilbraham Ave 
Springfield, Mass 

Walcott Lathe Co.. Calhoun St.. Jackson, Mich 
Made in 14 18-. 20- a °5-in. sizes 

Wickes Bros... Saginaw. Mich 
Sizes 16” to 36 


Whitcomb-Bla Machine T Cc Ww est 

Mass 

Sizes: Standard heavy type 13 16”, 18 20” 
24 manufacturing size ind type 16” 0" 
e 30 Double back-geared and geared 
head, belt and motor e, quick change gear 
device patented tailstoc high tracks, wide 
bridges on carriage Can be furnished with 
turret or rriage or on ways, with or with- 


out power fee 

Worcester Lathe Co.. W 

Cable Address Wal Porces 

Worcester lathes. thre« s 11 13” and 
red 


1¢ Geared head mot lrive if desir 


Mass., U. S. A. 





Lathes, Extension and Gap 





An 1 Works ¢ Cir nnati. Ohio 
Barnes Drill Co., Inc., 830 Chestnut, Phila, Pa 
Har netor Son & Co I Ed Ph elph : 
D 
N s-Bement-Pond Co 111 Broadway. N. Y. C 
Ss th Bend Lathe Works. S th Ber Ind., U. § 
4 Cahbhl 4 ess Tw s s th fF ! 
Mad $4 sizes 
Dealers in large cities throughout the world. 





Lathes, Foot Power 

Barnes Co... W. F. & John, 1995 Ruby St., Rock- 
ford ll 

Dalton Mfg. Corp., 1911 Park Ave.. N. Y. City 

Seneca Falls Mfg. Co., The, 387 Fall St Sen- 
eca Falls, N. Y 
9” and 11” Star foot power screw-cutting en 
gine lathes, 10” foot power speed and wood 
turning lathes 

Lathes, Heavy Duty Projectile Boring 

Cincinnati Pulley Mchy. Co.. Cincinnati, Ohio 

Pittsburgh Mach. Tool Co., Braddock, Penn 

Steinle Turret Machine Co., Madison, Wis 

Lathes, Horizontal Turret 

Acme Machine Tool Co., Cincinnati, Ohio. Cable: 
Acme 


Flat turret types itwo sizes), bar work 2% 

und 3%” diameter Chucking work 12 and 
16” diameter Chucking work 12” and 
16” diameter High turret type four sizes) 


to 20” swing 


14 
Blount Co., J. G Woodland St rett, Mass. 
».. 242 





Champion Tool Wks. C it Spring Grove 
Ave Cincinnati Ohio 

Dreses Machine Tool Co., 227-241 W. MeMicken 
Ave.. Cincinnati, O. Cable: Dreses, Cincinnati 
Sizes 13” to 20 swing 
Plain and universal slides Plain and friction 
back geared Power feed Belt and motor 


driven 


Gisholt Machine Co.. Madison, Wis 
13 23” 4 % 





8” t4 ind 41” swing 
Jones & Lamson Machine Co.. Springfield, Vt.. U 
S. A. Cable Turret Branch Jones & Lam 
son Machine Co., 109 Queen Victoria St.. Lon 
don, E. ¢ Er Cable Address: Turretorium 
Sizes 1 ; ind double spindle Capaci 
ties  b and 14” swing respectively for single 
spindle, and 10 for double s e, or 17” 
when gle-spu n hine 
Has r 3 he j ul 
sal t und sim f tool 
t at t juickly without s 
t r for sma lot r mit 10us 
ma Double spindle machine sim- 
ilar ind equipment, but does two 


it the same time. for high pro- 
2% and 3” machines also sold 

ind. M Koyvemann France 
ium F. Auberty & Co 91 


1 Co The R. K Cincinnati 
turret , swings 1 to 36 
ts 17 to 3st swings Heavy 
Turret lathe oa a7 33” 





Co... W. &.. I inapolis, Ind 
Co., Grand Rapids, Mich 
ool Ce 617 W. Jacks Blvd 
pila head 1 pate 
i head 


Potter & Johnst Machine 
Pratt & Whitney Co. Har 

Reed-Prentice Co Worcester, Mass 
Geared head +4 
feeds, 8 quick-~ I 
matic stops Send for 
Foreign Ager 


speed quick 








America, Pa and Paris 
Rivett Lathe & Grinder District 
of Boston, Mass., U 
Simmons Machine Co r Bldg 


New York City 
Springfield Machine Tool Co.. Springfield, Ohio 
Warner & Swasey Co.. The. Cleveland, O. Cable 
Address Swasey. Cleveland 
Universal Hollow hexagon turret lathe with 
hollow hexagon turret Two sizes. for bar 
work, 2%” to 34%” and 3%” to 4! for 
chucking work 1°” to 16%” and 16” to 
21%”. Turret lathes, plain or geared friction 
heaa »”" to 20” swing over ways 
i 


fou sizes. 1° 
Wood Turret Machine Co., Brazil, In 





Lathes, Polishing (See Buffing or Polishing 
Machines) 

Lathes, Pulley 

Cincinnati Pulley Mchy. Co., Cincinnati, Ohio 

Lathes, Speed and Hand 

Blount Co J. G w lland St Everett, Mass 

Diamond Machine Co... Providence, R. I . 

Garvin Mach. Co.. Spring and Varick St.. N. Y. C 


LeBlond Mach. Tool Co.. The. R. K.. ¢ ati 
Ohio 

Oliver Machinery Co.. Grand Rapids. Mich 

Seneca Falls Mfg. Co., The i87 Fails St Sen- 
eca Fall : ; 
10” swirt t bed speed } 1 
lathes 

Wells S ( y. i G f Mass., U. S 


Lathes, Spinning 
Prvibil Mach.Co.. Ir P. 512 W.4lst St.. N.Y.C 


Lathes, Threading 








Automatic: Machine Co Bridgeport, Conn 
“Automatic” threading lathe for sutomati 
cally threading internal or exter 
worms, nuts and scrolls. straight or ta 
any desired form of thread. single or multip! 
For doing ecor m illy weurat t | lifficult 
work of all diameters, pitches 1 lengths 

Rivett Lathe & Gr: < htor District 


of Boston, Mass., U. S. A 
Lathes, Vertical Turret 
Bullard Machine T Co.. Bridgeport. Conn 


18” size capacity 1 liam height from 
f f chuck tat t : f turret 
lle 1 from face f table to face of 
turret 2 t” size apacity Tf liam. 20” 
he ht | crossrail be 4 ler turret 
face. tat t diam 34 siz tf im 

} t ht ossra rret 
face. table lian ot s S im 

4 heicht er . r turret 
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face, table 34” diam $2” size, 44” diam 
33” height under crossrail, 43%” under turret 
face, table 42%" diam Also made without 


side head for large diameter work, requiring 
simple operations 
Agents Australia Benson Bros Sydney 
France, Fenwick Freres & Co Paris Eng 
land, Alfred Herbert, Coventry: The Nether 
lands, Landre & Glinderman, Amsterdam: Rus 
sia, Russia Metal Trading Co Iznosskoff 
Suckau & Co., Petrograd and Moscow; Sweden 
Axel Ryden, Stockholm 
Foster Machine Co., Elkhart, Ind 
Niles-Bement-Pond Co 111 Broadway, N. Y. C 
Reed-Prentice Co Worcester. Mass 
Foreign Agents Allied Machinery Co of 
America, Paris, and Fenwick Freres, Paris 
Lathes, Wood Turning 
rnes Co.. W. F. & John, 1995 Ruby St Rock- 


Blount Co.. J. G.. Woodland St.. Everett, Mass 
Oliver Machinery Co.. Grand Rapids. Mich 
Seneca Falls Mfg. Co., The, 387 Falls St., Seneca 
Falls, N. Y 

10 swing 3, 4 and 5’ bed, wood turning 
lathes 


Wells & Son Co., F. E., Greenfield, Mass., U. § 


Letters and Figures 

Hoggson & Pettis Mfg. Co.. New Haven, Conn 

Matthews & Co., Jas. H., Pittsburgh, Penn. Cable 
Address: Brass Die 

Lighting Fixtures 

Coffin Valve Co.. Boston. Mass 
Neponset portable and adjustable flood lights 
See advertisement and send for catalog 


Lockers, Clothes 





Berger Mfe Co Car Boston New 
York, Philadelphia Louis, Min 
neapolis San Francisco 


Manufacturing Equipment & Engineering Co 
Framingham. Mass 

comotive Box Boring Machine 

wton Machine Tool Works, 23rd and Vine 





st Philadelphia, Penn 
Lubricants 
Franklin Oil & Gas Co., Bedford, Ohio 
Oakley C il Co.. 24 Thames St.. N. Y. C 
Rob Son Co Wm. C 32 South St 
Ba Md. Branches: New York. Chicago 
Ph i ! Pittsburgh Savannah 
Char Ir s. San Francis 





Swan & Finch Co 165 Broadway New York 
Texas Company, Dept. A. 17 Battery Place.N.Y.C 
Lubricating Systems 
Bowser & Co., Inc., F., Fort Wayne, Ind 
Lubricators 
Bowser & Co., In S. F.. Fort Wayne, Ind 
Machinists’ Small Tools 
Armstrong Bros. Tool Co 315 N. Francisco 
Ave., Chicago, Tll 
Athol Machine Co Athol Mass 
Cleveland Twist Drill Co., Cleveland. Ohio 
Garvin Mach. Co., Spring and Varick St., N. ¥ 
Greenfield Tap & Die Corp., Greenfield, Mass 
Hammacher, Schlemmer Co., New York City 
Harrington Son & Co., In Ed., Phila.. Penn 
Marvin & Casler Co., Canastota. N. Y 
Offset borir too 
McCrosky Reamer Co.. Meadville, Penn 
Meh! Mach. Tool & Die Co Roselle, N. J 
Pratt & Whitney Co Hartford. Conr " 
Randall & Stickney. Waltham, Mass 
Reliance Steel & Tool Co.. 30 Church St., N. ¥.C 
Slocomb Cx. 1. T.. Providence, R. I 


Smith & Hemenway Co., 261 Broadway, N. Y. C 
Standard Tool Co Cleveland. Ohio 
Starrett Co.. L. S Athol, Mass 
Bevels, calipers. clamps. cut-nippers, dividers 
rages, hack-saws and frames. levels, microm 


eters outside and inside. nail sets. plumb bobs 


liers. protractors. rul 









drivers indicators squares edges 
tapes, transits. Vernier calipers ches 
Our steel rules ymeters r meas 
uring tools are graduated to tric as 
well as English Goods carefully packed for 
ocean shipn t utalog ir or Spar 


Taft-Peirce Mfg. Co Woonsocket, R. I 

Union Tool Co., Orange. Mass 

Wells & Son Co., F. E., Greenfield, Mass.. U.S.A 
N 

Williams Co.. J. H., 35 Richards St., Brooklyn 

Mandrels, Expanding 

Manufacturers Equipment Co.. Chicago, Tl! 

Morse Twist Drill & Mach. Co New Bedford 
Mass 





son & Co.. W. H.. 114 Oregon St Wilkes 
Barre Penn 

Mandrels, Solid 

Brown & Sharpe Mfg. Co.. Providence, R. I 

Cleveland Twist Drill Co.. E. 49th St. and Lake 
side Ave.. Cleveland, Ohio 

Morse Twist Drill & Mach. C New Bedford 
Mass 

National Twist Drill & Tool C Detroit, Mich 

Standar Tool Co.. Cleveland. Ohio 

Marking Devices (See Stamps, Steel) 

Marking Machines 

Noble & Westbrook Mfg. C 9 Asylum §&St 
Hartford. Com 

Spicer Tabulat Mach. C Washington, D. C 

Measuring Machines 

Norma Co. of America, 1790 Broadway, N. Y. C 
NY 


N. ¥ 
Pratt & Whitney Co.. Hartford, Conn 
Metal Finishes 
Moller & Schumann Co.. 8 Gerry St., Brooklyr 
Meters, Steam Flow 
General Electric Co., Schenectady, N. ¥ 








—— ee 
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Are your turret lathes and screw machines 
equipped with Modern Die Heads? 


If not, you should investigate the Modern at once if 
you desire to promote the efficiency of the work you 
are doing and the scope of the work you can do in 
your thread cutting department. 





Modern Self-Opening Dies are as efficient on large diameters 
as small—they are universal in their utility, in that any form 
or pitch, right-or left-hand thread of any diameter within the 
capacity of the respective heads can be successfully cut with 
a single style. Above is a Modern of 13-in. capacity as applied 
to one of the most prominent turret lathes. Progressive man- 
ufacturers everywhere have realized the advantage of 
equipping with Moderns. 


Service is our watchword 


Write us for further information—our 
service bulletin is free for the asking. 


Modern Tool Company 


Main Office and Works: Fourth and French Streets, Erie, Pa. 


New York Dffice: 2 Rector Street Chicago Office: 32 N. Clinton Stree 
Detroit Office: 1223 Dime Bank Building 


F. Wesley Parker, Res. Engr. and Export M@r., 2 Rector Street, New York 
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Milling Attachments 
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Milling Machines, Horizontal and Planer Type 
, 1 ; ) if 
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Le Mach. Tool Co.,. The, R. K., Cincinnati. O 

N Ma Tool Works, 23rd and Vine St 
P idelphia. Penr 

Niles-Bement-Pond Co 111 Broadway. N. Y. C 

Potter & Johnst Machine Co., Pawt et, R. I 
Automat rT ng machine for cont 
n ne ¢ ped with two tables mounts n 
' et base 

Ro rd M Machine Co R for 

Van Norm M ne Tool Co.. W raham Av 
pring fie M : 

Milling Machines, Worm 

Clevela Automat Mach. Co.. Cleveiand. O} 

Newton Machine Tool Works ‘3rd and Vine St 


Philadelphia Per 
Waltham Mact Ww 
Motors, Electric 


cS. a ¢ Fleetr Co Garwo ae 
Crocker-Wheeler Co Ampere _. 2 
Genera Fleet, ‘ Schenectady N y 
Mechanical At e Cc Milw ee, W 
Re e Elect & | el ( 1044 





» ¢ ( t t A table spec f 
1 { \ t shifti t 
ts \ ature 
t spe 
t 4 ¢c.s s 
‘ Part m helt n 
? t | 
te K } t ‘ ( ti. O 
Spra e | ‘ \ St N WV ¢ 
Stow Mfg. ¢ t N. ¥ 
Waener Elect M ( St I M 
S e-pi t 
volt " t 
P ly hy ase r ¥ ‘ 7 t twre =| ] 
: ‘ the | \ ( 

’ ‘ 1 % 
Westinghouse | & Mfg. Co., E. Pitts! P 
Munition Work 

& Ff ( PI idelphia, Penn 
< Pea ae , 
Name Plates 
Matthews & Co J ry Pittal rch. Penn 


Nut Tappers (See Bolt and Nut Machinery) 
Oil Burners 
Best, W. N., I 


Oil and Grease Cups 


11 Broadway, New York Citys 


B Mfe. N. ¥ New ¥ Cit 
«cl ) 7 } ) 

T W. A. &C. } Hart Cc 
T er 4 , ‘ 

Ww trom T ( N. ¥ 


1 pt 


Oil Filtering Systems 
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Chicago (IIl.) Raw! Mfg. Co.. 1301 Elston Ave 


Graton & Knight Mf ( Worcester, Mass 
Packing, Steam 
Greene, Tweed & Co.. 109 Duane St., N. Y. City 


Painting Machines 
y Engines Co O92 Federal St Bost 


eltor Siblew & ¢ Tr 138 WN ith St Phila 
G t Var h ¢ Cleve oO} 
M & Ss ( 8 Gerry St lvn NY 
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Reconquer “Lost Territory” 


With These Master Weapons 


Territory may consist of other things 
than soil. Are you sure you have not 
lost ground in clinging too persist- 


ently to old, slow and _ inefhcient 
methods of finishing parts? 














What has the labor cost been? What 
has the time cost been? How large 
a slice of your hard earned profits 
has been annexed by your present 
costly practice! 





TO 
duplicate those part 
+] » feewretawe tntnenal 
LNOS¢ c<eVWaVS., Internat or 
cut rectangular holes in conn 
¢ rods, and a thousand and 
similar jobs. Broaching is this “bet 
wav because it is a cheaper wa 


ker wav, and a more accurate wa 


’ 


broa hing and you will be able to 


onquer much of vour “‘lost territory. 
} if lh rh 
imber of manufacturers througho 
“ +} 
) WSs to ( ru { Ol Lii¢ 
, | 
Ie nay GODTe¢ | \n 


Various shaped broaches used Del otner Orta oInt ( rerel N 
J. N. Lapointe Machine 7 ; : , she sat . J° 

one on the left 1 che . Ae cael 
broach for broa hing fnree differ 

ent he ights of slots in auton reasoOl AS \ | Bie | c ST 4 


crank case These bhroaches a 
made of high grade tool stee 


THE J. N. LAPOINTE COMPANY 


NEW LONDON, CONNECTICUT 
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Pattern-Shop Machinery (See Woodworking Ma- 


and motor driven 
Wood and Metal 


Foss & Hill Machinery Co 


Phosphor Bronzes 


furnished on all sizes 


Niles-Bement-Pond 


Simmons Mach. Co 1001 Singer Bldg..N.Y C. 


Whitcomb-Blaisdell 


Curtis Co., The 66 Garden St 


ta 
d Tap & Die Corp., Greenfielk 
, Planing Machines, Portable 





Planing Machines, Rotary 





Niles-Bement-Pond Co 


Niles-Bement-Pond 


Brubaker & Bros 


Ingersoll-Rand Co 


Fuel & Engineering Co 


Pressed Steel Parts 





Piston-Ring Machines 





Potter & Johnston 
pistons 3” up to 8% 


Metalwood Mfg. Co 
Drop and Forging 

Elmes Engineering Works, Charles F 
Planing Machines  §s 
high-pressure valves 
viles-Bement-Pond 


with variable speed motor drive 


aluminum tight pulleys 





Broome & Columbia St 


Hydraulic presses 





Lourie Mfg. Co., Springfield. MM 
Metalwood Mfg. Co., Detroit, Mich 
Such as are used extensively in automobile 
factories: special presses for straightening au 
tomobile and airplane crank shafts: quick op 
erating Hydro-Pneumatic Presses for assem 
bly, forcing and broaching operations: special 
quick operating broaching presses, etc 
Agent for England: Gaston E. Marbaix, Coro 
nation House, 4 Lloyds Ave., London, E. C 
Niles-Bement-Pond Co.. 111 Broadway, N. Y. C 
Presses, Pneumatic and Steam 
Bliss & Co., E. W., 1 Adams St Brooklyn, N. ¥ 
Metalwood Mfg. Co., Detroit, Mich 
Presses, Power 
Barnes Co., W. F. & John, 1995 Ruby St., Rock 
ford, Ill 
Blake & Johnson Co., The. Waterbury, Conn 2 
Bliss & Co. E. W.. 1 Adams St., Brooklyn, N. Y. 4 
Ferracute Machine Co., Bridgeton, N. J 
Harris Eng, Co.. H. E., Bridgeport, Conn 
La Salle Machine & Tool Co., La Salle. I 
Niagara Mach. & Tool Works, Buffalo, N. Y 
Rowbottom Mach. Co.. The, Waterbury. Conn 
Swaine Mfg. Co., Fred J.. 7th and O'Fallon St., 
St. Louis, Mo 
Toledo Machine & Tool Co., Toledo, Ohio. 
Presses, Screw 
Barnes Co., W. F. & John, 1995 Ruby St., Rock- 
ford. Ill 
Bliss & Co.. E. W., 1 Adams St., Brooklyn, N. Y. 
Profiling Machines 
Becker Milling Machine Co., Hyde Park, Mass 
Garvin Mach. Co., Spring and Varick St... N. Y.C. 
Keller Mech. Eng. Co., Brooklyn, N. Y Agents: 
England, France, Italy. Alfred Herbert, Ltd 
For automatically sinking dies, etc., up to 2°‘ 
by 15” 
Newton Machine Tool Works, 23rd and Vine St.. 
Philadelphia, Penn 
Pratt & Whitney Co.. Hartford, Conn 
Stark Tool Co., Waltham, Mass 
Protractors 
Starrett Co., L. S.. Athol, Mass. 
Pyrometers, Electric 
Falbro Electrical Instrument Co., Philadelphia 
Publishers 
McGraw-Hill Book Co., 239 W. 39th St.. N. Y.C. 
Pulley Blocks 
Wright Mfg. Co., Lisbon, Ohio 
Pulley Turning and Boring Machines 
American Tool Works Co., Cincinnati, Ohio 
Newton Machine Tool Works, 23rd and Vine St., 
*hiladelphia, Penr 
Niles-Bement-Pond Co.. 111 Broadway, N. Y. C 
Steel split pulleys. Sizes 3” to 120” diameter 
Put on shaft by means of interchangeable 
bushings Grooved face belt contact | 
Wilmarth & Morman Co “187 Monroe Ave 
N. W., Grand Rapids, Mich 








Pulleys, Cork Insert 

American Pulley Co 4°10 Wissahickon Ave 
Phila., Pa 33 Greene St.. N. Y. City: 124 S 
Clinton St Chicago 165 Pearl St Boston 
536 First Ave..S., Seattle. Cable: Amerpulley 
Agent for France Anciens Etablissements 
Glaenzer & Perreaud Paris, France Swiss 
agent: J. Lambercier & Co., Geneva, Switzer- 
land 


Pulleys, Metal 

American Pulley Co Philadelphia, Penn 

Brown Co., A. & F.. 79 Barclay St N. Y. City 

Caldwell Co., Ine W. E.. Louisville, Ky 

Reliance Gauge Column Co., 6009 Carnegie Ave 
Cleveland, Ohio 

Transmission Ball Bearing Co., 1050 Military 
Rd.. Buffalo. N. Y¥ 

Pulleys, Paper 

Rockwood Mfg. Co., The, Indianapolis, Ind 

Pumps, Hydraulic 

Hydraulic Press Mfg. Co.. The, Mt. Gilead, O 

Metalwood Mfg. Co., Detroit, Mich 

Watson-Stillman Co., 42 Church St.. N. Y. City 

Wilmarth & Morman Co “187 Monroe Ave 
N. W.. Grand Rapids, Mich 

Worthington Pump and Machinery Corporation 
115 Broadway. New York City 

Pumps, Lubricant and Oil 

Bowser & Co In< S F Fort Wayne. Ind 

Fulflo Pump Co., Cincinnati, Ohio Cable Ad 
dress Fulfio."" Cincinnati 
Fulfio’’ centrifugal lubricant pumps: readily 
attached to grinders, lathes, milling machines 
drill presses, et« capacity 1 to 20 gallons 
per minute according to speed Fulfio’s"’ one 
pumping part, the impeller, is not touched by 
the grit and small chips that are always pres- 
ent in the coolant 
Alfred Herbert, Ltd European Agents 

Matson Machine Co.. Concord, N. H 

Oil pumps up to 50 quarts per minute 

Roper & Co., C. F.. Hopedale, Mass.. U. S. A 
Roco and Roper Geared Circulating Pumps | 
both one-way and reversing No priming re 
quired Variable delivery without separate 
valves Construction prevents chips entering 

Trahern Pump Co.. Rockford, Ill 
Rotary pumps for all purposes 

Worthington Pump & Machinery Corporation 
115 Broadway, New York City 





Pumps, Pneumatic and Steam 

Ingersoll-Rand Co... 11 Broadway, New York City 

Worthington Pump & Machinery Corporation 
115 Broadway, New York City 

Punches, Center 

Brown & Sharpe Mfg. Co., Providence, R. I 

Hammacher, Schlemmer & Co., New York City 

Starrett Co., L. 8., Athol, Mass. 

Union Tool Co., Orange, Mass. 

Punches, Hand 

Armstrone-Blum Mfg. Co., 347 N. Francisec 
Ave.. Chicago, TI. 
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The “Feel’’ of a Good File 


Did you ever watch a really capable mechanic test a file? He has 
a way of passing a sensitive thumb over its jagged surface. In- 
stinctively, unfailingly, he thereby determines whether it is fit for 
use. 


This man invariably chooses NICHOLSON FILES. 
buys blindly. He can “feel” that a 
NICHOLSON FILE is right. He can 
““feel’’ its sharp, keen-cutting teeth, ar- 
ranged in rows of perfect uniformity. 
There is no doubt in his mind. He buys 
NICHOLSON. He makes sure of satis- 


faction. 


He never 


S.A. 


ee is (TRADE MARK) 
Our catalog and copy of ‘‘File Filosophy 
will interest you. Write for them today. 


Nicholson File Co., Providence, R. I. 
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Panches, Hydraulic 
D n. Ricl i | 
Wat st i ( i Church St . 7, 
Punches, Power 
t Fdry. & Mach. Co., Bird 


} ~ 

Fe xwute M Co Bridget N. J 

Lor & Allstatter Co.. Hamilt Ohio 

Mitts & Mer l 913 Tilden St Sag iw. Mich 
Prentiss & ¢ I H y. S Bldg... N. ¥.C 
Royersford Fdry. & Macl Co Royersford, Pa 
1 Mfe ¢ New { Conn 

l ) I 1 ¢ 0 Mass 


Punching and Shearing Machines 
Royersford Fdry. & Mach. C Royersford, Penn 


Pyrometers, Electric 


Brist ‘ Wat y. < 

Br n Instrur t I idelphia, Pe 

Hoskins Mf ( $51 1 wton Ave Detroit, Mich 

Rack Cutting Machines 

Go 1 & Eber! t Newa N. J 
High ty] BH xt x10 Heavy type 
6’ziz” Sxl l xl 

LeBlond Mach. Tool Co., The. R. K., Cincinnati, O 

Sloan & ¢ ace MI Co Newark J 

Racks, Cut 

Bost Gear Wks.. Norf Dowr Quincy, Mass 

Brown & Sharpe Mf Co., Pr lence, R. I 

Earle Gear & Machine Co 1701 Stenton Ave 
Philadelphia, Penr 

Grant Gear Work 151 Pearl St Roston. Mass 


Horsburgh & Scott ¢ Cleveland, Ot 

Meisel Press Mfg. Co 946 Dor. Ave Boston 

Moltrup Steel Products Co., Beaver Falls. Penn 

Newark Gear Cutting Machine Co., Newar N.J 

New Britain Machine Co.. New Britain. Conn 
*hiladelphia Gear Works, Vine St and Reading 
R.R Philadelphia, Penn 

Taft-Peirce Mfg. Co Woonsocket. R. I 

Racks, Storage (See Furniture, Machine Shop) 

Radiators, Japanning Oven 

American Gas Furnace Co 

Rammers, Foundry 

Brown & Sharpe Mfc. Co., Providence, R. I 

Ingersoll-Rand Co., 11 Broadway, New York City 


4 John St.. N. ¥.C 


Reamer Holders 
Colburn Machine Tool Co Franklin, Penn 
Gisholt Machine Co.. Madison, Wis 
Especially adapted for use in turret lathes and 
vertical boring mills 
Reamers, Expanding 
Brown & Sharpe Mfe. Co., Providence. R. I 
Cleveland Twist Drill Co., Cleveland, Ohio 
Gisholt Machine Co... Madison, Wis 
%” to 6%” solid adjustable of the shell, hand 
and chucking type 
McCrosky Reamer Co., The, Meadville, Penn 
Philadelphia, Penn 
U. S. A. Export Agent: Benjamin Whittaker 
°1 State St New York 
National Tool Co.. The. Cleveland, Ohio 
Heamers, Solid 
Advance Tool Co., Cin 
Bay State Tap & Dic 
Brown & Sharpe Mfc. ¢ 
trubaker & Bros... W. I 
New York. Cleveland, I 


innati, Ohio 
Co., Mansfield, Mas 





rsburg, Penn 


*ittsbureh, San Francisco 





Buckeye Twist Drill Co.. Alliance, Ohio 
Fluted hucking fluted hucking roseshell 
free groove chucking, locomotive taper. bridge 


und hand 
Butterfield & Co.. Derby Line, Vt 
; nent Co Celfor). Buchanan, Mich 


Clark Equipm 
Cleveland Twist Drill Co., E. 49th St. and Lake 
side Ave., Cleveland, O ranches: New York 
30 Reade St.: Chicago, 9 N. Jefferson St 
Reame of all sizes and types 
Clough, R. M Merick Con 
Greenfield Tap & Die Corp.. Greenfield. Mass 
Kelly Reamer Co.. Cleveland. Oh 
Adjustable reamers eylinder reamers, line 
reamers, connecting-rod reamers 
M Twist Drill & Mach. Co..New Bedford, Mass 
National Tool C rt Cle ind. Ohio 
National Twist I ms 3 1 Det t. Mich 
Reed Mfg. ¢ ! Pe 
R | ( R | ( 
Sch wh-Hunt T ‘ ¢ nati Oo} 
Star ird T 1 ¢ ‘ f nd. O} 
Uni Twist D ‘ Athol. Ma 
Whitn & Mfe < A 1, O} 
Recorders, Pressure 
T , ‘ 1" ‘ , ry i 
Brown Inst g 4 Ph ! Pe 
Recorders, Temperature 
} } ri P 
P 
Recorders, Time 
| ¢ ‘ — p 
} ( 7, x 
WV 
Rectifiers 
Wa ~ Ca ‘“ 
Rheostats 
( nat ‘ » ‘ 


\ t t ( 
Riveters, Hydraulic Pneumatic and Steam 
Pie . . 
] 


Pd &M p ' DP 
R 1 « l N Y ‘ 
Rivet-Making Macl ery 
( ( 4 ~ } \ 
( R t : i 
Nat 1M hir Co Tiffin, Ohio 
Riveting Machines 
t ‘ Machir a ’ Co tT satonie Ave 
rid < 
QArant Mf & Ww ' Cc Q* Silliman Ave 
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Longe & Allstatter Co.. Hamilton, Oh Sawing Machines, Swing 
Shuster Co.. The F. B., Ne Haven .Conn Reno-Kaether |} t < Cincinnati, Ohi« 
mson Snot Welder C Lynr Mass Reliance motor-driven sw vs 
vnsend M < H ( : é =a ptt organi a“ 
: Saw Sharpening Machines 
Rivets Cochrar ly Co.. Rochester. N. ¥ 
Rod Cutters and Shears, Hand Automati 10” to 15 110” to 24” ca 
I W d & k ] t ( pacities 
Her les shea ind rod tt Newton Machine Tool Works, 23rd and Vine St 
ns Seemtiieaenams anal wi on Philadelph Penn 
Rolling Mill Equipment Nutter & Barnes Co., Hinsdale. N. H 
Seamicet tnahaen Co., Ellwood City, Pent Foreign Agents: ‘Allied Machinery Co. of 
—— . p America, 19 Rue de Rocroy, Paris, France 
Rolling Mills, Cold &5 Cours Geusiatin Lyons. Fr ose, : : 
B & Jol é The, Wat Cont , , 
Roll Saws, Circular Metal 
- " 
ae and and Chilled Atkins & ¢ I E. C.. Indianapolis, Ind 
Blake & Jol ( Watert ( Rarher-¢ n ord. Ill 
Standard Engine g « E 14 P Brown & SI ovidence. R. I 
Rules, Steel Huther Bros , . c Rochester, N. ¥ 
Brown & Sharpe Mfg. Co.. Pro’ R ] Nay er Saw Works. Inc. Springfield, Mas: | 
Hammacher. Schlemmer & ¢ NY, ‘ City ay att & Whitney « I rt rd. Conn 
Luf Rule Co eee ela > [Twist Dr Co Athol, Mass 
Starrett Co.. L. S.. Athol. Mass Saws, Hand 
Union Tool Co.. Orange Mass Reliance Steel & Tool Co., 30 Church St., N. Y. ¢ 
Rules, Wood and Steel Saws, Metal Band 
Lufkin Rule Co., Saginaw, Mi« Garvin Mach. Co.. Spr ind Varick St..N. Y¥.C 
Rust Preventatives - ipier Saw. w = Springfield, Mass 
Geuder, Paeschke & Frey Co 1301 St. Paul "ant -~— & whine Co 1400 Jones Ave 
Ave Milwaukee. Wis < os - : . 
Globe Machine & Stamping Ce 1250 W. 76th “lve! Mfg. ¢ Salem, Ohio 
St Cleveland. Ohio Saws, Metal Cutting 
Oakley Chemical Co., 24 Thames St.. N. Y. C Napier Saw W« In Springfield, Mass 


rks 
Reliance Steel & Tool Co., 30 Cl ch S$ N.Y ¢ 
Safety Devices, Press ’ el & T ( 1urch St y 
Geuder, Paeschke & Frey Co., 1301 St. Paul 
Ave Milwaukee, Wis 


Saws, Screw Slotting 

Brown & Sharpe Mfg. Co., Providence, R. I 
Pratt & Whitney Co Hartford, Conn 
Reliance Steel & Tool Co., 30 Church St., N. ¥.C 





Sand-Blast Apparatus 

Betton, J. M.. 26 ark Place, New York City Starrett Co.. L. § Athol, Mass 

Mott Sand Blast Co... 8 Frost St Brooklyn. N. ¥ Thurston Mfg. Co., Providence, R. I 

Hoevel Mfg. Co.. 50 Church St. N. Y. C Union Twist Drill Co.. Athol, Mass j 
Sand blast barrels. tables. rooms. et« S ’ : ' 

Pangborn Corporation. Hagerstow Md. Box 855 sp Tables, Univereal 

. . > o , . 4) Baker Bros Toledo, Ohio 

Paxson Co.. J. W., 1021 N. Delaware Ave., Phila Vv 1 t 2 we seed : ‘ 
delphia. Penn Vertical boring machines for cylinder work 

Sizes No. 0, No. 315, No. 3, No. 4, No. 5 

Sand Rammers, Pneumatic Silver Mfg. Co., Salem, Ohio. 

Cleveland Pneumatic Tool Co., Cleveland. Ohio Scales 

é ‘ ‘ Prown & Sharpe Mfg. Co., Providence, R. I 

Saw Frames and Blades, Hack Lufkin Rule Co. Saginaw. Mich. 


American Saw & Mfg. Co Springfield, Mass., s 2 
U. S. A Lenox” brand tungsten hack saw ‘Serew Drivers 

sizes. for both hand and power Neil & Smith Electric Tool Co.. Cincinnati. Ohix 

hard Page-Storms Drop Forge Co.. Chicopee, Mass 

S.. Athol, Mass 


blades All 
use Flexible back and all : r 
Coats Mach. Tool Co.. In 30 Church St... N. ¥.C. Starrett Co L 





















onc 3 » 3 ne Torke tuflalo q . 8 

Diamond Saw & Stamping Work Bu ’ N. ¥ Screw Driving Machines, Automatic 

Trade-mark ‘Sterling 8” to 36” blades Reynolds Machine Mfc. C Massill Oh 
Hammacher. Schlemmer & Co.. New York City - ynolds : acnine Mig 0., Massillon, io 
Massachusetts Saw Wks., Springfield. Mass..U.S.A Screw-Machine Work 

Victor hack saw blades Ansonia Mfg. Co., Ansonia, Conn 
Millers Falls Co., Millers Falls, Mass Barnes Co.. The Wallace. 38 Wallace St. Bris 
Napier Saw Wks., Inc., Springfield. Mass tol. Conn. — 

Quality” hack band and circular metal cut- Brown Bag Filling Machine Co., Fitchburg, Mass 
ting saws for all purposes Cincinnati Automatic Machine Co., Oakley, Cin 
Send for illustrated italog cinnatl Oh , " 

Racine Tool & Machine Co 1400 Jones Ave Cincinnati Screw Co Tw ightee Ohio 
Racine. Wis Connery Mach. & Tool C Springfield, Mas 
Smith & Hemenway Co., 261 Br iway. N. ¥.C Dallett Co Thos. H Broad and Federal St 
Starrett Co., L. S.. Athol, Ma Philadelphia. | e —_— 
Thompson & Son Co., Hy. G.. New Haven, Conn Eastern Machine Screw Corp., New Haven. Con 
Union Tool Co., Orange. Mass Fitchburg Automatic Machine Works, Fitchbure 
West Haven Mf Co.. New Haven, Conn Mass I S. A Cable Address Radical 
: Fitchburg 
Sawing Machines, Metal = —" Radical automatic screw machines. 4 spindles 
Armstror Blum Mf ( ‘4 N Prat co is many t Is as re red Head solid with 
Ave Ch wo I ; : : bed selective thr ling nd tooling. stay-bolt 
Bird bor Steel Fdry. & Ma ( bor I ams equipped with r 1] turned = slides 
Burr & S John T.. Br \ N Wyse: wh lin e box n 
Coats Mach. Tool Co.. I m4 h St.. N. ¥.¢ Sex tisement and send for catalog 
Cochrane-Bly Co Rocheste N. ¥ M el Co 946 D Ave Boston. M 
Five zes, 4” to 8! Fee t . v mn rele Corn. Elmira N.Y 
Diamond Saw & Stan Ww ff N. Y N me Co.. Cleveland. Ohio 
Sterling Capa ity x Pa Rx1"" N 7 Tool ¢ Cincinnati. Ol 
Farle Gear & Mach. Co., 4 18 \ Phila 0 Re ter Co.. Dayton, Ohio, 
Gorton Machine C Ge R S s-Cross ¢ h Terr Brooklyn. N 
Hoef Mf ( Freer I . iM S vy Wks 10% He 
Ma husetts Saw Wks.. S 1 ™M ’ \ t ‘ 
No ? rq iw r f S S ‘ P} telry)} 1 | 
a” aon , Sount ; - : > : - t RI 
o lift S { | ‘ 199 & 
‘ 
NY» S v I S i S < T do. O 
‘ MI 
‘ } “Mf < ‘ w eat “ 
oe os ee i YY - Serew Machinery, Wood ond Lag 
‘ ‘ \ Ss ‘ A YT ‘ 
( 4 " 
‘ & 7 ‘ , us ‘ . ‘ 
‘ 
>R R . v Machin Autometi 
< t | e < \N 4 . r 
T Vi i ~ j | ‘ ’ 
, , - M ‘ ‘ 
j Ww ‘ < 
} ‘ 7 ~ 
‘ 
( ( y ‘ ( \ ‘ ‘ 0 
VW t ¥ M ( . ( ‘ 
. » } 
Sawing Machines, Power Hach 
\ ( y ~ 
~ . A s | N 

S ( ' ‘ ; T 
f ‘ S S A 5 « Ml ‘ 

N t ‘ Vv + 
) ) Mi r 
( \ ‘ ( ’ 
‘ a) ‘ ‘ 
4 | ‘ ~ ’ 
. e . 1 re , f 
( } y P I S M I } & 
tT vl } 4 161 R cy R TT. . 
iva *& Mactl ‘ 1 t 4 
Ra WwW Cc} c} hill & ¢ 1 
R hy ‘ M & 4 . ‘ ~] ' t " 
Th mpson & § ( ( N < M } YG Ss 
West Have M Co Ne I ( (T ) | I 4 ! on 11 M 
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SULT? 
Reid Surface Grinder 



































To start the “Reid” simply pull the rod operating from 
the center of the hand wheel. To stop, push back the rod. 
When a machine takes almost no time to start and stop 
and raises efficiency standards from start to finish, that 
machine is bound to do things to previous output rec- 
ords. That machine is the “Reid.” 





























The “Reid” will grind work 18 in. long, 6 in. wide and 
12 in. high. It has a positive cross feed, not a friction. 








You need a Reid for close, accurate 
work. All parts are interchangeable 
and all scraped parts are fitted to 
master gauges. We stand back of 
every machine we ship. Write today 
for descriptive circular. 









NN, 
REID BROTHERS 


FACTORY, BEVERLY, MASS. 


Sales Office, 167 Oliver St., Boston, Mass., U.S. A. 
BUILDERS OF HIGH-GRADE MACHINERY SINCE 1900 


FINISHED IN 16 3-4 MINUTES 





























OVeT long years ¢ Cl ( ive demonst 
lasting qualiti The following 1s mnevels 
example of what they accomplish. The ¢ 


ed in 164 


+1 
{ ( 










The Cincinnati Lathe & Tool Co. 
Oakley, Cincinnati, O., U.S. A. 


Cable Address, Cintilathe 
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Philadelphia, Pa H. E. Nunn 
565 W. Washington St.. Chicago, Il 
Fitchburg Automatic Machine Works 
Mass So mm & Cable Address 
Fitchburg 
Radical automatic 
as many tools as 


Gowen Ave 


Fitchburg, 
Radical,” 


machines, 4 spindles, 
Head solid with 


acrew 
required 














bed, selective threading and tooling, stay-put 
cams, equipped with radical turned slides 
which eliminate box mills 
See advertisement and send for catalog 
M scnab Machy. Co., John, 90 West St i, i ae 
uropean Representative John Macnab, Hyde 
spindle, %x2% 14%x3%", 1%x6”, 
yur or five holes in turret Self 
contained motor drive if ade 
National-Acme Co The, 7500 Stant Ave 
Cleveland 
Branches: New York, Chicago, Boston, Detroit 
ind Montreal: Windsor, Vt 
The Acme sutomatic four-spindle screw ma 
hine eight tool positions imultaneous tool 
tting, piece completed in the time of the long 
est operatior single belt motor equipment 
tor t s ‘ izes 
ind x7 
tomatics $ siz har 
tha ‘ Bly and 
Griffiths & Co.. Great 
it Sidney, for Australia 
‘0 New Britair Conn 
troit: 11°0 Ot Bide 
i Cleve 
tomat € 
7 I xv 
hrome-nick 
d d iju 
le s with 
in hea ‘ 
evi has 





; ait i 
i of stock and. by revolv 
g through an angle of 60° at each indexing 





brings the work in line with the several ols 
f the series of operations required “The 
tool-slide advances the tools automat y to 
the work withdrawing ipon completion of 
the operations to give clearance for indexing 
Thus a finished piece is cut from a bar at 
each indexing. the entire series of operations 
being completed in the time of the ngest 
single operation Six spindles eliminate re 

handling of much work and increase | 1 

tion by providing for subdivision of opera 
ti 2 

Agents Coats Machine Tool Co., Ltd., Caxton 
House London, Glasgow ind Newcastle-or 

ryne 


Townsend Mfg. Co., H. P., Hartford 


Screw Machines, Plain or Hand 

Acme Ms u hine Tool Co Buck St Cincinati 
Or le Address Acme 

Brow! & Sharpe Mfg. Co., Providence, R. I 
Wire feed » sizes Stock from .” to 
1%”; turn 2% to 10” Both automat und 
roller feed type Plain izes, 1 x8 
1%’ x 10 

Dreses Machine Tool Co., 227-241 W. McMicken 
Ave Cincinnati, O Cabl 4 ress Dreses 
Sizes—1”, 114” and 2%” sta 
Plain, friction back geared, belt and motor 


driven 
Foster Machine Co ; r n 
Co Spring and Varick St 





Garvin Mach t New 
fork City 

Jones & Lamson Machine Co., Springfield, Vt.. 
U. S. A. Cable Address Turret Branch 
Jones & Lamson Ma e Co 109 Queen 
Victoria St London, E. C England Cable: 
Turretorum 
Sizes made: 2%” and 3”. Capacities: for bar 
stock up to 2%,” diameter by “24 long und 
up to 3” diameter i” long, respectively 
Has flat turret and universal tool outfit Du 
plicate lathe work m: ade from the bar in large 


quantities or small Also sold with chuck 
ing outfit 

Agents Switzerland, Fr Spain and Bel- 
gium, F. Auberty & Co. “91 Rue de Mau 


bege t 
Millholland Mach. Co., W. K 
National-Aceme Co Cleveland 
Oliver Machinery Co., Grand Rapids. Mict 
Pierce Mach. Tool Co. 617 W. Jackson 

Chicago, Ill 

Sizes: 1”x8” 1% "x11" 

patent friction 


Ind 


Indianapolis 


Bivd., 


plain head, 2% "x13"; 
back-geared head 


Pratt & Whitney Co., Hartford, Conn 

Warner & Swasey Co., The, Cleveland, Ohi Ca 
ble Address Swasey Cleveland 
Five sizes. capacity through automatic chuck 


%” to 2%”, swing over ways ll to 20" 


Plain or geared friction head, with or with 
out automatic feed to turret ; 
Wells & Son Co F E Greenfield Mass., 


.. ss 
Wood Turret Machine Co. Brazil, Ind 


Screw Plates 


Bay State Tap & Die Co., Mansfield, Mass 
Brubaker & Bros w L Millersburg Pa 





~w York 


) Chicago, Pittsburgh, San Fr 
Butterfield & Co , 


Derby Line, Vt 


ancisco 


Card Mfg, Co., 8S. W Mansfield, Mass Cable: 
Card, Mansfield N. Y. Office 62 Reade St 


All sizes in machine screw and fractional in 
Vv. U. S. standard, Whitworth, International 
and French standards (metric system B. A. 


standard, A. S. M. E. stand- 
bicycle, blacksmiths’, dia 


standard, 8S. A. E 
ard Automobile 


mond favorite. gunsmith, improved machin- 
ists’, motorcycle, paragon, watchmakers 
Screw plate stocks Diamond, Favorite, Im- 


Paragon 

London, Birming cham 

Market & 
Turin henass 


proved Machinists’ 


Chas. Churchill & Co, 
Mane 
Paris 


hester ind Glasgow 


Fenwick Freres & Co 
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Stockholm 
Brussels) 


Szekely. Budapest V. Lowener 
Copenhager A. A. Kampfraath 
Ltd Br Andrews & George ¥ 
homa, Tokyo, Osaka J. Lamt 


Geneva 


ussels. oko 


Greenfield Tap & Die Corp.. Greenfield, Mass 

Morse Twist Drill & Mach, Co.. New Bedford 
Mass 

Oster Mfg. Co Cleveland, Ohi 

Wells & Son Co F. E., Greenfield, Mass., 
U. 8S. A 


Screws, Cap and Set 


Allen Mfe. Co., 135 Sheldon St., Hartford, Conn 
Allen socket head cap screws from 4%” to 1”, 
und safety set screws from _o to 1%” 

Bristol C« Waterbury, Conn 

‘ incinnati Screw Cx Twichtwee, Ohio, 

Hammacher, Schlemmer & Co... New York City 

Standard Pressed Steel Co Philadelphia, Penn 

Strong, Carlisle & Hammond C Clevela Ohio 

Worcester Machine Screw So Worcester, Mass 

Screws, Machine 


Allen Mfg. Co., 135 Sheldon St., Har 
safety set s¢ 


tford, Conn 


rews socket head cap 


Bristol Co Waterbury Conr 

Brown Bag Filling Machine Co., Fitchbure 
& Sharpe Mfg. Co.. Providence, R 
Cincinnati Screw C Twichtwee. O} 

* immacher “ - emmer & Co., New York City 


Mass 
J 





reester Mac e Screw Co Worcester. Mass 

boner : Hang Set 

Allen Mfg. Co., 135 Sheldon St.. Hartford, Conn 
Aller safety set screws from .- 3 114’ 
iny length, point or thread 

Bristol Co Waterbury Cor 

Hamr her. Schlemmer & Co New ] 

Standard Pressed Steel Co Philadelphia, Pa 
Sta ‘ ‘ 

Strong. Carlisle & Hammond (¢ Cleveland, O 
Mac-it Safety Set screws 


Second-Hand Machinery 

(See Alphabetical Index for For Sale Ads.) 
Bath & Co., Cyril J.. Leader News Bids Cleve 
St.. N. ¥.C 
Cincinnati 


30 Church 


1away 


Bennett Mchy. Co., G. L 
Broadway Machy. Co 236 
I 


Machinery Co Provit 








rowne reyuct R 
Clark Machy. Co Cleveland, Ohio. 
Clifton-Pratt Co., Cincinnati, Ohio 
Davis Machine Tool Co W. F Singer Bldg 
} Zs, 32 N Clinton St.. Chicago, Ill 
Esslevy Machy Co BE. L 555 Wash. Blvd Ch 
} torv & Mill S y Co Bost Mass 
Fit ild & Cx W.H. J moO St Roston 
Ga Mach. Co., Spring and Va 2 oe. me 
( s Mchy. Excl 0 Cl St. N. ¥ 
Harris Bros. Co s5th and Ir St.. Cl x I 
Clarke & ¢ Inc 156 O St ton 
Hill Clarke & Co.. of Chicag 625 Wa ngton 
Bivd.. Chicage I 
Inter-Continental Mchy 1f Bway.. N.Y. ¢ 
Klein & Co Nathan tre St : A 
] r Fars . tlant Ave Boston 
M chy. Co 17 S. Jeffer 
Mo 2. WwW .. B. ee 
Ne ing Newarl N J 
Ne lange oO Cl nh St 
Niles-Bement-Pond Co 111 Broadway. N. Y. ¢ 
Parmele, Chas. L »” Church St = ¥¥.¢ 
Prentiss & Co., ly Henry. Singer Bldg N.Y.C 
Simmons Mach, C¢ 981 I radu Albany 
N 149 Broadway. N. Y. ¢ 
Strong. Carlisle & Hammond Co., Cleveland, Ohio 


Strong. Homer. 308 State St Rochester, N. ¥ 
lroomey Ine Frank 27 
delphia 


Vonnegut Machy. Co., Indianapolis, I 


Separators, Steam 
Nicholson & Co... W. H., 114 Oregon St., Wilkes- 
Barre, Penn 


Shafting 


Columbia Steel & Shafting Co.. Pittsburgh, Penn. 

Ur n Drawn Steel Co Beaver Falls Penn 

Shafts, Crank and Jack 

New Process Gear Corporation, Syracuse, N. Y 
Automobile jack shafts 

Standard Gauge Steel Co., Beaver Falls, Penn. 

Shapers, Cold-Drawn Special Steel 

Columbus Steel & Shafting Co., Pittsburgh, Pa 

Moltrup Steel Products C Beaver Falls, Pa. 

Union Drawn Steel Co Beaver Falls, Pa 


Shaping Machines 
American Tool Works Co 
S Cable L 
Sizes 15. 16. 20, 24 


The, Cincinnati, U 
ithe, Cincinnati.” 

" inches stroke 15” 
single geared All other sizes 
geared Four types Con e 
d box for belt and m r 
mo 


drive geared spee 
drive ind direct-connected variable-speed 
drive without ad box 

ir - ld ‘ rk ar 1 
cial equipment for mould work anc 
ti sol room requirements for all sizes 
See ur advertisement on pages 14 


spec 





for 


and 15 





Cincinnati Shaper Co The, Cincinnati, Ohio, 
vl. S.A ‘able Tools 
16”, 20”, 24”, 28”, 32” strokes. Back geared 
pillar shapers 18” 4 "A". 36” strokes 
Traverse head shapers Two types. one or two 
heads on beds up to 20’ long Crank plan 


N. Y.C 
I Y 
Rochester, N. Y., 


Coats Me ‘h Tool Co 
Cochrane-Bly C 


Davis. = shine 
U 


Inc., 30 Church St., 
Rochester, N 

Tool Co Ine 

14” 1A” 20” and 24” capacity 

All. with exception of 14” size are 

geared. gear-box machines Ram is vet 


back 
shaped 


similar to planer construction, doing away with 
gibs. Lubrication provided by spring rollers in 
oil wells Rocker arm has no link. pivoting 
directly to slide block in ram and lower end 
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vercier & Co., 
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sliding on shoe Power down feed can be at- 


tached to head on 16”, 20” and 24 sizes 
Cross-rail box form heavily ribbed with power 
cross and vertical feeds Machines can be 
equipped with swivel table, tilting top, circular 


and spiral attachments, cone mandrel and index 
centers 
Gould & Eberhardt, Newark, N. J 


on 





Seven sizes 14”, 16”, 20”, 2 S For 
spiral gears—4 sizes: 12”, 18”, 36”, 73”. 
Hendey Machine Co., Torrington. Conn Cable 
“Hendey."’ Branches: Boston, New York, Chi 
cago 

20” crank shaper with patent belt shifting 
mech nism ilso power down feed optiona 

15” and 20” friction clutch driven shapers 
Kelly Co.. R. A., P. O. Box 488, Xenia. Ohio 
Morton Mfg. Co.. Muskegon Heights, Mich 


Machine Works, 23rd and Vine St 
Philadelph a I 


Niles-Bement-Pond Co., 


Tool 
A33 Broadway, N. Y. C 
Cc 








Oakley Mach, 01 Co innati, Ohio 
Cable iress Oakley Cincinnati “Ohio 
Face mills up to 16” diameter. Formed cutter 
ip to 7% diameter using 4” diameter wheel 
Saws on table up to 48” diameter. Weight of 
machine 1300 Ib Power feed and water 


grinding attachments 
Ohio Machine Tool Co.. The 
Cable: Ohiotoolco, Kenton 


Kenton, O., U. S.A 


Sizes—Plain 14 and 16” stroke Back geared 
14 16 20 24 28 32-in. stroke Cone 
drive, single pulley speed box drive Constant 
speed motor drive with speed box Variable 


drive with 
Mach. Co 


Pawtucket 


speed motor 
Potter & Johnston 
Cable: Arran 
5” -24” stroke 
Prentiss & Co., Inc Henry, Singer Bldg., N. ¥.C 
Simmons Machine Co., In 1001 Singer Bldg 
New York City 


speed box 


Pawtucket, R. I 











Smith & Mills Co., Cincinati, Ohio 

Springfield Mach. Tool Co., Springfield. Ohio 
Cable Montans 1° 15” and 20” crank 
16”, 20” and 25” back geared 

Steptoe Co.. The Johr ‘orthside, Cincinnati, O 
Cable Address Steptoe Cincinnati 
14. 16 and 20” single-geared crank shapers 


! 
16, 20 and 24” ba 
Strong, Carlisle & 


k-geared crank shapers 


7 
Hammond Co., C ind, O 


} 


level 


Shears, Hand 
Armstrong-Blum Mfg. Co., 347 N. Francisco Ave 
Chicago, Il 


Oliver Mfg. Co. W. W 
falo, N. Y 


Shears, Power 

Birdsboro Steel F 
Ferracute Mact 
Long & All 
Mitts 


1480 Niagara St., Buf 


‘dry. & Me h Co 
Co., Bridgeton, N. J 

statter Co.. Hamilton, Ohio 

& Merri 913 Tilden St.. Saginaw, Mich 


tirdsboro, Pa 






Niagara Mach. & Tool Works Buffalo. N. Y¥ 
Royersford Fdry. & Mach. Co., Royersford, Pa. 
Toledo Machine & Tool Co.. Toledo. Ohio 


Union Mfg. Co 
Sheet Metal 


Ne Ww 
Working 


Conn 


Machinery 


Britain 


Ferracute Machine Co., Bridgeton, N. J 
Niagara Mach. & Tool Works, Buffalo, N. Y¥ 
Savage Co., In W. J.. Knoxville, Tenn 
Gray's sheet metal cutter—a machine for cut 
ting metal and lates in any conceivable shape 





material Ca 


kling 


pacity up to ™” inelusive 


without springing or bu 


Toledo Machine & Tool Co Toledo. Ohio 
Shell Coating and Painting Machines 
Spray Engineering Co 93 Federal St Bostor 


Shell Machinery, 
Gisholt Machine Co 
Spray Engineering Co., 93 


Special 

Madison, Wis 

Federal St., 

Shelving 

National Seale Co 
Falls, Mass 


Montgomery St cl 
Foreign Agents: S. H 
sen & Co.. Christiania, Norway: 
Griffiths Co.. London, England: H 

Co., 5 Jules Ferry Blvd... Paris, France 


Steel (See Furniture, Machine Shop) 





Shelving, 


Slotting Machines 
Garvin Mach. C 
Newton Machine 
St.. Philadelph 
Sellers & Co.. li 


and Varick Sts.. N. Y.C 
Works, 23rd and Vine 


Spring 
Tool 
ia, Penn 








Wm., Philadelphia, Penn 
Slotters, Auto Screw 
Brown & Sharpe Mfg. Co., Providence, R. I 
Sockets and Sleeves 
Clark Equipment Co. (Celfor). Buchanan, Mich 
Cleveland Twist Drill Co., Clevel Ohio 
Pratt & Whitney Co.. Hartford. Cor 
Standard Tool Co Cleveland, Ohio 
Whitman & Barnes Mfg. Co., Akron, Ohio. 
Special Machinery and Tools 
American Mach. & Foundry Co., 5520 Second 

Ave., Brooklyn, N. Y¥ 


Becker Milling Mach. Co., Hyde hy at iss 
Rerggren & Pearson Mach. Co. ° il St 
New York City 


Bickford Machine Co., Greenfield, Mass 

Ricknell-Thomas Co., Greenfield, Mass 

Bilgram Machine Works, 1233 Spring Garden St 
Philadelphia, Penn 

Blake & Johnson Co Conr 


The, Waterbury 








Blanchard Machine Co., 64 State St., Cambri 
Mass 
Boston Scale & Mach. Co., Congress St., Boston 
Mass 
City Mach. & Tool Wks.. Dayton. Ohio 
Coats Mach. Tool Co., Inec., 30 Church St., N-Y.C 
Columbus Die Tool & Mach. Co Col imb is, Ohio 
Cowdrey Mach. Wks., C. H., Fitchb Mass 
Davis-Bournonville Co.,. Jersey City J 
Detroit Tool Co Detroit Mich 
Grinding specialists on straight cylindr work 


Dexter Co., I. H 27 Walker St., New Ton 
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} 1 Db x Slot M ng Machine 


HE above is a new addition to our line and offers large results in reducing 
the cost and increasing the production of milling slots in spindles, tool-post 
slots, elongated holes, key-ways, slots in castings, tools, etc., mortise cuts, 
open fork ends, etc. It is full automatic, stops cutting when work is finished; 
it only being necessary to put in piece, and the machine will do the work without 
further attention. 
In milling a through slot, automatic provision is made to back away one head, 
so the other head can complete the slot. Changes of feed by cone and gears. 
Changes of speed by friction cone on the countershaft. 
The capacity of the machine is extensive, milling slots from }-in. to 4-in. long, 
+-in. wide to 14-in. wide, clear through the work, up to 4-in. in diameter, or 2-in. 
on a side, in steel or other material. Weight of machine, 1600 lb. 


FOR FURTHER INFORMATION i ée'waiti'ts dinecr 


MANUFACTURED BY VISI 


THE GARVIN MACHINE COMPANY 


Spring and Varick Streets 50 Years in New York City 
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4 W is | i < 
‘ M Fi 3 \ . ‘ y. 
‘ e 4 ‘ 
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.< MI ‘ . 
\ { 
M ‘ 
‘ ] ‘ 4 ‘ 
P ( 
} ! M ‘ } +o St ( 
i 
‘ Oo Cl I 
\ ( ( le N. J 
, M ‘ P cket, R. 1 
, & Wks., Brid t.Ct 
M ri ‘ M 
M Mac ( oO ¢ h St se 
1 & Ca ( ‘ istota, N. ¥ 
N Mach. Tool & Die ¢ R e, N. J 
) ind ¢ i loch type 
té sddi m tl like 
M el Pre Mf ( 46 D Ave Bostor 
{ er | I Co., I S ». 
Myer & Mor ( timor N 
Nazel Engineering & e Work 10309 N 
rth St Philadelphia n 
Newn Mf 4 1 cS amore St_¢ t oO 
Newto Machine Tool Works, 23rd and Vine St 
Pt vielphia. Penn 
Ohmer Fare ue ster ¢ Day Ohio 
Osweco Machine Works. Oswego. N. Y 
Oxweld Acetyl Co Chicago. Ill 
Pe ess Mach. Co., 1615 Racine St.. Racine, Wis 
i y Mach y tow Ohio 
Rei Bros Beverly M 
Reynolds Machine Mfg. Co., Massillon, Oh 
Rickert-Shafer Co Erie, Penn 


Robbins, Gamwell & Co., Pittsfield. Mass 
Rowbottom Machine Co., Waterbury, Conn 

Sanford Mfg. Co.. F. C., Bridgeport, Conn 

Schonert & Sons, Carl, 631 S. 20th St. Newark NJ 
Sheffield Mach. & Tool Co., The, Dayton, Ohio 
Signalite Mfg. Co.. 522 8S. Clinton St.. Chicago 
Sloan & Chace Mfe. Co., Newark, N. J 

Spicer Tabulating Mach. Co.. Washington, D. C 
Steel Products Engineering Co., Springfield, Ohio 

Steiner Bros Lima, Ohio 

raft-Peirce Mfg«. ¢ Woonsocket. R. I 
Underwood & Co H B 1028 Buttonwood St., 
Philadelphia, Penn 

Urbana Tool & Die Co Urbana, Ohio 

Wade, Walter H.,. "11 Atlantic Ave... Boston. Mass 

Waltham Mach. Wks., High St.. Waltham. Mass 

Wilcox Motor & Mfg. Co., Saginaw, Mich 

Springs 

Barnes Co.. Wallace, 38 Wallace St., Bristol, Ct 

Hubbard Spring Co.. M. D., Pontiac, Mich 

Sprockets and Chains 

Baldwin Chain & Mfge. Co.. Worcester. Mass 
All American sizes, both roller and block 

Bilgram Machine Works, 1233 Spring Garden St 
Philadelphia, Penn 

Boston Gear Wks.. Norfolk Downs, Quincy. Masa. 

Caldwell & Son Co... H. W L7th St. and Western 
Ave.. Chicago, Ill 

Cullman Wheel Co... 1349 Altgeld St., Chicago, Il 

Diamond Chain & Mfg. Co 740 W. Georgia St 
Indianapolis, Ind 

Grant Gear Works. Inec., 151 Pearl St.. Boston 

Link-Belt Co., Chicago Philadelphia 

Meisel Press Co., 946 Dor. Ave Boston, Mass 

Morse Chain Co., Ithaca, N. Y¥ 

Philadelphia Gear Works. Vine St. and Reading 
R.R.. Philadelphia, Penn 

Whitney Mfg. Co.. The. Hartford. Conn.. U.S.A 
Sprockets for chains of silent type Three 
types of chains, roller, block and silent. in 
various American sizes 

Square Hole Drilling 

Lawson & Co.. In 90 West St. New York City 
French Agents: Alfred Herbert, Ltd., 47 Boule 
vard de Margenta. Paris 
Radbore Heads’ drill square holes in all 
meta! Siz of holes %”" to °” 

Squares 

Starrett Ce L. § Athol, Mass 

Stampings, Metal 

Bersted Form Tool Co.. 771 Mather St.. Chicago 

Blum & Co.. Julius. 510-512 W. 24th St... N.¥.C 

Gem Mfe Co Fulton and Goebel Sts N. E 
Pittsburgh, Penn 

Geuder, Paeschke & Frey Co 1301 St. Paul 
Ave Milwaukee, Wis 

Globe Machine & Stamping Co 1250 W. 76th 
St Cleveland, Ohio 

Hale & Kilburn Co 
Med m and wavy « intity prod t 

Kales Stamping Co.. Detroit. Mich 

Krasbere Mfe. Co.. 410-420 Orleans St.. Chicago 


Philadelphia, Pe 


I trom Die. Tool & G e W Br port 
‘ n 

Mot key Re ter Co A ance Ohi« 

New Britain Machine Co.. New Britai Cc 
Stamps, Steel 


Ho ) & Pettis Mf Co The New Haven 


H l-cut steel stamps, letter figures: also 
? machine rolls and machine tamps 

} Mech. E Co Brookly N. ¥ 
\ t \ I bert, Ltd 

Matthews & ¢ J H.. Pittsburgh, Penn. Cable 
Acddre D ° 

Nobie & W k Mf Co 9 Asylum St 
Hart ‘ 

Sct St Co Br < 





AMERICAN MACHINIST 


Stands, Portable (See Furniture, Machine Shop) 


“team Specialties 


M Co I M P R. I 
} i ‘ 
R Gauge Cx Cx Hoon ¢ Ave 
‘ \ Ohio 
Steel, Cold-Rolled Strip 
m & « Tu 1¢ l \\ . N.Y 
( t S { fA I ( 
( St Co Oo Bre \ N Y ( 
os ( ; , « t st 


steel Hardness Measuring Instruments 

S Inst ent & M ( St 
New % a 

Steel Hardness Treating Instruments 

S Instrument & M ( \ 
+ - 


Steel, Shafting and Free Cutting Screw 


& Co.. Ju 1 1 W ith St x. ¥..¢ 
‘ Steel & S ft ( Pitt ! Pa 
‘ ~ ‘ 12O I N } ‘ 
] ( ‘ ( Ss t to 
, Steel ¢ ] 


Steel, Sheet 





( Ss ( NY 4 
Haw Bre ( « Ce S St | te 
Jess & Sons. I Ww 91 Jol St CS 
Moltrup Steel Pre Co., I v Fall Pent 
I Drawn § { I P 
Wa Sons, Ex 1 I 4 F \ th St.. Boston 
Steels, Alloy 
Amer in Comp. Co 149 Atlant Ave Boston 
Apex Steel Corp 0 Chureh St a a. ae 
Century Sted Co. of Ame k table | N.Y 4 
Cyclops Steel Co 120 Broadway N. ¥ Cc 
Firth-Sterling St ‘ McKeesport, Penn 
Ha b Steel Ce Syracust N. ¥ 
dge Bros. Co 303 Congress St Boston 
Stellite Co., Kokon I 
& Sons, In Wm... 91 Jol ~~ B. ws = 
Vanadium Alloys Steel Co Pittst h, Penn 
Vasco non-shrinkable 
Vulean Crucible Steel Co Aliquippa. Penn 
Chrome nickel. tungsten and vanadium alloy 
steels A lsc tee made to specification 


Williams Co., J.H » Richards St., Brooklyn,.N.Y 
Steels, Carbon Tool 

Apex Steel Corp 0 Church St.. N. ¥. C 
Boker & Co... lh H 101 D e St N. Y. City 
Braeburn Steel Co.. Pittsburgh, Penn 

Century Steal Co. of Amer., Equitable Bldg..N-Y.C 
Cleveland Twist Drill Co.. E. 49th St. and Lake 


sic Ave Cleveland Ohio New York 30 
Reade St Chicago, 9 N. Jefferson St 
Cyclops Steel C« 1°O Broadway s £6 


Firth-Sterling Steel Co.. McKeesport, Penn 
Haleomb Steel Co.. Syracuse. N. Y Branches 
Chicago, Cleveland. Philadelphia, New York 

Trade-mark Ketos 
Hawkridge Bros. Co.. 303 Congress St Boston 
Jessop & Sons, In Wm... 91 John St.. N. Y. C 
Latrobe Electric Steel Co., Latrobe. Penn 
Morton & Co.. B. K.. Toronto, Canada 
Vanadium Alloys Steel Co., Pittsburgh, Penn 





Vulean Crucible Steel Co Main Office and 
Works: Aliquippa. Pa Branche Chicago, 16 
South Clinton St Boston 10° Purchase St 


Montreal. Herald Bldg Detroit. 310 New Tele 

graph Bldg Newark, N. . 52 N. lith St 

St. Louis, 1215 International Life Bldg 
Ward's Sons, Edgar T., 44 Farnsworth St., Boston 


Steels, High-Speed 

American Comp. Co 169 Atlantic Ave Boston 

Apex Steel Corp.. 50 Thurch St.. N. ¥. C 

Armstrong Bros. Tool Co 315 )6UN Francisco 
Ave.. Chicago 

Atlas Crucible Steel Co.. Dunkirk, N. Y 

Boker & Co., Inc., H.. 101 Duane St.. N. ¥. C 

Braeburn Steel Co.. Pittsburgh. Penn 

Century Steel Co. of Amer., E table Bldg..N.Y.C 

Cleveland Twist Drill Co.. E. 49th St. and Lake 
side Ave Cleveland, Ohio New York, 30 
Reade St.: Chicago. 9 N. Jefferson St 

Cyclops Steel Co 120 Broadway. N. Y. C 

Firth-Sterling Steel Co.. McKeesport, Penr 

Halcomb Steel Co.. Syracuse. N F Branches 
Chicago, Cleveland. Philadelphia. New York 
Trade-mayk ‘Dreadnought.’ 

Hawkridge Bros. Co 303 Congress St Boston 

Haynes Stellite Co Kokomo. Ind 

Latrobe Electric Steel Co.. Latrobe. Penn 

Swedish Iron & Steel Cort 13 Platt St N.Y¥.¢C 

Vanadium Alloys Steel Co., Pittsburgh, Penn 

Vulean Crucible Steel Ce Main Office and 
Works: Aliquippa, Penn 

Ward's Sons, Edgar T.. 44 Farnsworth St., Boston 

Williams Co., J. H., 35 Richards St., Brooklyn,N.Y 





Stellite 

Haynes Stellite Co Kokom Ind 

Stocks, Die (See Taps and Dies) 

Stools, Shop 

Manufacturing Equi & Er Co Fran sham 
Mass 

New Britain Machine Co New Britain. Conr 

Straightening Machinery 


Shuster Co.. The F. B.. New Haven. Conr 

7) sizes 1” an amaller Various shapes 
Springfield Machine Tool Co Spr efield. Ohio 
‘owsley Mfg. C Jot r.. Evans St.. ¢ nat 


Stud-Setters, Opening 
Err t F.A., 41 Cortlandt St.. New York City 


Subpresses and Dies 


Waltham Mach. Wks St. Waltham. Mass 
Swaging Machines 
roel r Needle Co Torrington. Conr Cable 
Address: Excelsior 
Ss -No oo. 1 tut ( 


-Section Vol. 47, No. 14 


Establissement e Fenwick Fre 
‘ x } e Rocroy, P 


q ‘ 
Switches and Switchboards 


Ge } ( sx necta N y 
Spracue I t Wks.. 5 W. 34th St., N. Y. ¢ 
Westinghs e | & M Co., Pittsb Pa 
Tachometers 
rist ( Wate Co 
l t ‘ elp} i Pe 
Tanks and Pumps, Oil 
} ¢ a! M f{ ‘ | St Ss 
= 
send fi t ea tisement 
Tap Holders 
Bay Stat I \ M M 
| . s ( ‘ I 
I h \ tl ¢ t t St N y ( 
( M ‘ \ Ww 
" ‘ 
G fic I & Die Corp.. ¢ f M 
War & S ‘ ( Cleve oO} 
Taper Pins 
Brown & Sharpe Mfg. Co Providence BR. I 
Pratt & Whitne ( Hartford, Cont 
Sta T > ‘ Cle l Ohio 
Tapes, Measuring 
Luf Rule ¢ Ss M 
Starrett Co.. L. 8 Ath Mass 
Tap Extractors, Broken 
Walton Co Hartt i. ¢ 
Sixteen size from No. 8 to 144” taps 
Tapping Machines and Attachments 
Acme Machinery Co Cleveland, Ohio Cable 
Addres Acme. Cleveland 
American Tool Works Co., Cincinnati, Oh 
Rake Bre I do. Ohio 
Five sizes, 4”, 7”. 10”, 16 ind 0” machines 
Attachments furnished for all above machines 
Beaman & Smith Co Providence, R. I 
Bicknell-Thomas Co Greenfield, Mass 
Blair T L& M ! Wks rl Gree “ h St..N -Y <4 
Carlton Machine Tool Co., Cincinnati, Ohio Ca 
ble Carlton, Cincinnat 


Cincinnati Bickford Tool Co.. The, Oakley, Cin 
cinnati, Ohio 

Errington, F. A $1 Cortlandt St.. N. Y. City 

Evans Stamping & Plating Co.. Taunton, Mass 
Cable Address Paragon, Taunton." 
Capacities up to 4 Hand or foot operated 

Fenn Mfg. Co., Hartford, Conn 

Fulton Foundry & Machine Co ’> Furman St 
Brooklyn. N. Y 

Garvin Mach. Co.. Spring & Varick St.. N. ¥. C 

Greenfield Tap & Die Corp... Greenfield, Mass 

Harrington. Son & Co.. Inc., Ed.. Philadelphia, Pa 

Harris Eng'g Co The H. E.. Bridgeport, Conn 

Hoefer Mfg. Co., Freeport. Ill 

Modern Tool Co Erie Penn 
Address Moderntool 

Moline Tool Co.. Moline, Ill 


U. 8. A Cable 


Procunier. W ‘Os N oth Ave Chicago 
Rickert-Shafer Co., Erie. Penn 
Four sizes - 4” ” Se? 


‘ ¢ . 

Sloan & Chace Mfg. Co., Newark, N. J 

Taps and Dies 

Bay State Tap & Die Co.. Mansfield, Mass 

Brubaker & Bros.. W.L., Millersburg, Penn 
New York, Chicago, Pittsburgh. San Francisco 

Butterfield & Co.. Derby Line t 

Card Mfe. Co.. 8S. W Mansfield. Mass Re 
Office: 62 Reade St Cable Card, Mansfield 
All sizes in V.. U. S. standard. S. A. E. stand 
urd. A. S. M. E. standard, Whitworth standard 
French ind International standards (metric 
system). Lowenherz standard, B. A. standard 
Taps—Beaman & Smith, bicycle taper, bit 
brace, blacksmith, combined pipe, tap and drill 
flexible stay-bolt. harbor masters’, jewelers’ 
machine or nut. machine screw, machinists’ 
hand, mud plug. patch bolt. pipe. pipe hob. pul 
ley. small watchmakers Dies—Favorite, ma- 
chine or solid bolt. Paragon, round, adj. pipe 
round adjustable Smith pat. adjustable, spring 
screw threading solid sq. pipe die holders 
European Agents: Chas. Churchill & Co.. Lon 


don Birmingham Manchester ind Glasgow 
Markt & Co Ltd Paris Ignacz Szekely 
Budapest V Lowener Stockholm R Ss 
Stokvis & Zonen, Ltd totterdam. Copenhagen 
Christiania R. S. Stokvis & Fils, Brussels 
Andrews & George. Yokohama, Tokyo, Osaka 
J. Lambercier & Co., Geneva. C. Civita, Milano 
Italy R. D'Auglignac Barcelona, Spain 


Detroit Twist Drill Co.. 644 Fort St.. Detroit. Mich 

Greenfield Tap & Die Corp Greenfield. Mass 
New York. Phila Ch go. Detroit, Lon 
Canada Wells Bros. C f Canada, Ltd 
Gatt. Ontario 

Hammach>r. Schlemmer & Co.. New York City 

Harris Ene’g Co... The H. E.. Bridgeport, Conn 

Landis Macl e Co Waynesboro, Penr 

Morse Twist Drill & Mach. Co. New Bedfor Mass 

Murchey Mach. & Tool Co.. 64 Porter St., Detroit 

National Tool Co.. The. Cleveland, Ohio 

Pratt & Whitney Co.. Hartford, Conn 

Reed Mfg. Co.. Erie. Pen: 


Pipe or bolt. solid or adjustable \y to 4 
Saunders Sons. D Yonkers. N. ¥ 
Standard Tool Co.. Cleveland. Ohio 


Wells & Son Co., F. E., Greenfield, Mass., U.S. A 
Taps, Collapsing 
| neton, F. A.. 41 Cortlandt St.. N. Y. City 
Geometric Tool Co.. New Haven. Conn. 545 W 
Washington Blvd., Chicago Cable Metric 
For cutting all classes of internal screw threads 
e 3% 





s i 

M facturers Equipment Co.. Chicago, TI! 

M hey Mach. & Tool Co.. 64 Porter St.. Detroit 
Ss : from 1” to 12”, cutting all styles an 
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Taps, Reamers, Punches, 
Threading and Blanking 
Dies— 


In fact, wherever you need a 
tool steel, of high tensile and 
torsional strength, that will not 
shrink or change in hardening. 


Intra Steel is handled in 
the United States and 
Canada exclusively by 


H. BOKER & CO., Inc. 


Successors to 


HERMANN BOKER & CO. 


ESTABLISHED 1837 
101 Duane Street, New York City 


Chicago Boston Cleveland Montreal 
Pacific Coast Agents: Pacific Tool & Supply Co., San Francisco 
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Temperature Control Mehl Mach. Tool & Die Co., Roselle, N. J Turret Heads 


Falbro E t il Instrument Co., Phila Pa a on ta 88 yore. —_ I r N r Rost Almond, T. R., 6 Maple Ave., Ashburnham, Mass 
Temperature Recorders ‘ ty ool & Mach. Mig 0 aC pUStLON Ni wman Mfg Co., 717 Sycamore St Cincinnati, O 
— Turret Machines (See Lathes, Horizontal Turret) 


Thwing Instrument C Philadelphia Modern Tool Die & Machine Co., Columbus, O 


Testing Metals and Materials Niagara Mach. & Tool Works, Buffalo, N. Y Turrets, Tool Post 























Souther Engineering Corp., Hy., Hartford, Conn Ohmer Fare Register Co., Dayton, Ohi American Tool Wks. Co., Cincinnati, Ohio. Cable 
Tr! —- Parker Mach. Co 2 High St Bost Mass Lathes, Cincinnati 
1ermocouples 3 . Perry Mach. Co.. F. W Youngstow Ohio For application to any standard make of lathe 
Falbro Electrical Instrument Co., Phila., Pa Pratt & Whitney Co.. Hartford. Con: Turret holes. rough bored to be finished by 
Thermometers Reid Bros Beverly Mass customers after turret has been mounted on 
Bristol Co., Watert Conn Reynolds Machine Mfg. Co.. Mass Ohio lathe Templet of lathe bed or crossbridgé 
Brown Instrument ¢ Philadelphia, Penn Rickert-Shafer Co., Erie, Per required ‘ ; 
, nse Fuel | neering ¢ R ford. I Rimelspacher & Co., A., 374 Jeliff Ave., Newark, Magna Machine Co., 50 Church St a A: 
; +, N. J Newman Mfg. Co... 717 Sycamore St..Cincinnati, O 
Thread-Cutting Tools ; Robinson Tool Wks.. Waterbury. ¢ Pierce Mach. Tool Co., 617 W. Jackson Blvd 
Armstrong Bros Ti ol Co ona N Fr v Rowbotton Machine Co The Waterbury Conn Chicago 
Ave. Cl at d l - 7 e Schonert & Sons. Carl.631 S. 20th St..Newark, N.J Unions, Pipe } 
Geometric Tool Co.. New Haven, Cor Secor Mfg. Co., Derby, Cor t Mfe Co. Eh ee ne 
Greenfield Tap & Die Corp.. Greenfield M Sheffield Mach. & Tool Co.. Th Dayton. Ohio Dart Mig E. M., Providence, R. I 
Harris Ene’e Co.. The H. E.. Bridgeport. Cont Sienalite Mfc. Co ; Se % ‘ er ¢ sO Universal Joints 
‘ es & Lamson Machine ¢ St gfield. Vt Simplex Tool Co.. Woonsocket. R. I Gray & Prior Mach. Co Hartford, Conn 
Krasberg Mfg. Co., 410-420 Orlea St.. Chicago Sloan & Chace Mfg. Cx Newal N. J Valves 
q l Slocomb Co., J. T.. Providence, B. 1 Metalwood Mfg. C Detr Mict 
’ e Mact oe ¢ Ww eal | Pay tess . : ; - ' - I 1ilwood i] g o., etroit Mich : 
: S ‘ aac to 4 ford = r, ~ Fig .. y I Watson-Stillman Co., 42 Church St.. N. Y. City 
Modern Tool ¢ Erie, Penn : S ‘ Tabulating Mach. ¢ Was ‘ D. ¢ Varnishes — e 
Murchey Mach. & Tool Cx 4 Porter St., Detroit St ett Co L. § Ath M Felton, Sibley & Co., Ine 136 N. 4th St Phila 
National M i ery Co I 0 te< Products Engines Co. 8s f Ohio Glidden \ irnish Co., Cleveland, O 
Pratt & Whitney Co., Hartf« Cor St ‘ Bros Lima. Ol Moller & Schumann Co., 8 Gerry St Brooklyn 
Rivett Lathe & Gr ‘ ht District Tol Machine & T Co , O N. Y 
of Boston, M U. S.A I Tool Ce Or e. Mas Vise Stands 
Union Tool C Orange Mass | » To & Die Co | 0 Nev 3 Mac . ae . ; e 
+ ae ella re ; - at a Wea Waher Hi at AS . roe New Britain Ma hine Co., New Brit Co 
Williams & Co. J. H 85 Richards St + clyn Wa » ¢ os WwW te M Vises, Drilling Machine 
_ ome . Waltham Macl Wks Hich St Walt! Mass Armstrong-Blum Mfg Co 347 N Fran ° 
Threading Machines ' : W & Seher Mfg. ¢ New N Ave., Chicago, Ill 
‘ it et a Mact e Co.,. riage t - , a W Motor & Mf ( s vy M Cincinnati Milling Machine Co Oakley, Cincin 
Aut na threadu the I r Lily “ ms Co. J.H ; R a Sf N.Y nat Ohio 
threading interna r ext rew A were . Graham Mfg. Co.. Providence. R. I 
nd rai . Torches, Blow 1iham 2 
nuts _ 8 . straigt t : P wi c Fult ‘ Se NE Hoggson & Pettis Mfg. Co.. The, New Haven ; 
ed orn ft threa s We 6 uv ‘ . . Conr  @ 4 
; oe 1 r . . . Pitt h. Pen ’ a . 
GONE CCOMOMBICAY SCCUrare & ; ies : a . ‘ Dies , > dort & Son Co., E.. Windsor Locks, Conn 
of - dar ~s. oc a ee oe ~ e Mee. 6 & : ; . Pa Nest Mfg. Co Ln« Oo OW 1 3t St Nuv < 
Geometr ) ) New lave . » . 
Geometr threading machine tior rr erent i wy Vises, Metal Workers’ 
of small threaded parts. Di to t ee ee ee ee ey Athol Machine Co., Athol, Mass 
work which cannot be economically handled on e a. or . Hammacher, Schlemmer & Co.. New York.City 
th ordinary screw mach at a tee asl ; . ¢ dies , > New Britain Machine Co., New Brita Conn 
Greenfield Tap & Die Corp, Greenfield, M Westinghouse Elec. & Mfg. Co., I Pa. Oliver Machinery Co. Grand Rapids, Mich; 
I Machine ¢ Wayne re Transmission Machinery Reed Mtg Co., Erie, Penn 
Thread-Rolling Machines Amer P ( t yw \ -9 iw, stat iry or swivel base, and jaw 
National Machinery C rift Ol Ph Pa 3 Greene St - Y. Cit I~? S Vises, Milling Machine 
of t St ( > St t 
Tongs Rah First A\ S. Seatt ( \ Cincinnati Milling Machine Co., Oakley, Cinein 
Moore Dron F Oo S f M ~pyetien "s . I hic 
I g ( Avent for } mer 4 Etablisse t my ~ 6 » Mech. Mt o = . 
Tool Chests Glae er & Perre } } Swiss M — < aCe. Sie 0 ‘ }O8to 
‘olum}? St ‘ r ant a r & witear iss 
Gerstner & Sons iH Colu ) St... Dayt ) 4 a & « é s eae Cite ¢ | 10 W. 13th St. Nome 
Somes : d- 1 ~~ , 7 ‘aia ( ( I W New Jersey Mact ery Exchange, Newark, NJ 
cases nd chests made oO ¢ t well ) ‘ , Gra t; wise aw . ” 
1 I Chest Works. R t N. \ Link-Belt Co., Chica PI : 
4 ee 2 t & M ( ( P Vines, Pipe 
Tool Holders : 
; Top) C 1 NT , R wood Mfg. ¢ Indianapolis, bl Athol Machine Co Ath Mass 
Arms rong ; Too — : Transportation Systems (See Trucks) Butterfield & C Dert I Vt 
hicago | Green fir I & D ' Gre field 5 
Ray State Ta & D ( M f M Traps, Steam Reed Mfg. Co - - p aa . M ass 
ot ee ae ee ns J ws i y American Blower C« 1400 R St Detroit Pin or self-! va to 1° I e 
“Size of foo! Ns r =igg? , . Trolleys and Tramways Saunders So D.. Y« ve... © 
Pratt & Whitney Co.. Hart ( Harrington, Son & Co., Inc., Ed., Phila 1, Pa, Williams Co., J. H., 35 Richards Sta Brookkyn.N.¥Y 
Ready Too) « I g t one} Electr Cra « Ss Mi t Vises, Planer and Shaper 
Union Tool ¢ Orange. M I s, N. , 4 ‘ — Ame Tow \ ( Cincinnati. Ohio 
Williams Co.. J. H., 35 Rich St.. Brooklyn.N.Y Waits Rg me pag Co., Harv I ( nnati Milli: Machine Co.. Oakley @Cincin 
Tools, Small (See Machinists’ Small Tools Yale & Towne Mf ( » Fast 40th St N.¥.C c om aa Pp re Cincinnati. Ohio 
Tool Work Trucks Graham Mf ( Provid@mece. R. I 
Ajax Stamping Co., 145 W. 28th St.. N. ¥. C . ¢t-Cravens ¢ 711 7 tat ‘ Hendey Machine C Torrington, Cont . 
American Mach. & Fdry. Co O20 S Ave Cc} ‘a Cable Rart Hoggson & Pettis Mfg. Ge: The New Maven 
r ait unable alowed ‘ _ Conn.. U.S A . 
000 to 8000 Ib.: 7 standard n Moback Tool & Machine @ffg. Co. The Be 
Par Ma } A te ‘ H 4 er , g _Ma s : . : 
M han E ‘ Fenw Freres Pp k ~ Nestor Mfg. Co Ir oO W i3th St N y ( 
ess St I t T Italy: Ott K Krist N . Sanford Mfg. Co., F. C., Bridgeport. Conn, 
; R I ( mbers, Lt I t { \ i Vises, Universal Machine 
t Ohio. M ery Import Office, We Strass, Becker Milling Machine Coy Hyde Park, Mass 
OF : _ Switzerlan Brown & Sharpe Mfg. Co.. sProvidence, R. I 
a, ga sa +4(Cow I x ¢ 16 Water St.. 1 . Mass Cincinnati Mill Mach. Co.. Oakley, Cincinnatf. O 
l S.A. eA ess . tr , pr Hoggson & Pettis Mfg. Co The New Haven 
‘ teat ow Cow lransveyor T: \ t Conn., U. S. A 
‘ y City, N. J. Sovanns ¥e sor factory | tat vith Horton & Son Co.. E., Windsor Locks. Cont 
‘ tchburge. Mass : y uy ty t 000 be Kempsmith Mfg. Co Station _A Milwaukee 
h Fore Age nts Allied Machinery Co... 3 Wis Cable Kempsmith. Milwaukee: 
; Tool ¢ G ‘ lowa .u Petr a and: ‘ J. A. ( s & Moback Tool & Machine Mfg. Co,‘ Boston. Mass 
Dover Ine Geo. W Prov ence R. I S ns, Londo N A. Eie. Christ Nestor Mfg. ¢ Ir 10 W.'13th St N.Y. City 
Essex Tool Works, Newark, N. J General Electric Co.. Schenectady, N. ¥ Sanford Mfe. C F.C Conn 
Bx Mfe. Boston, Mass. _ Holyoke Tr ( Holyoke, Mass Skinner Chuck Co.. New ynn 
Fenn Mfg. Co., Hartford, Conn ee See, See , Uni Tool Co., Orange 
Ferracute Mach. Co., Bridgeton, N. J Nat ~% Seale Co.. Montgomery St.. Chicopee Vises, Wood Workers’ 
Cable address wean m I et : I 3s. Mass F ore Agents: 8. H E 9 Hammacher, Schlemmer & Co., New York City 
Fit erald & ¢ } mo r St Rost _ ~ “ ma 
Fr unk! n Die & Tool Co.. Columbus. O . « ( Christ N Way: 4 v tor Voltmeters 
Gat & Son, Wm., 108-114 P Pl.. N. ¥.C & eS — = L ee eee Bristol Co.. Waterbury. Gonn 
Gem City Machine Qo Dayt O Wational_C? F ne : srown Instrument Co Philadelphia, Penr 
Tools, dies, jigs» fixtures, 1 ll } f sees lapma i , ae ral Electric Co.. Schenectady. N. Y 
tool-rov work nee PP gy : : ,; house Elec. & Mfg. Co., Pittsburgh, Penn 
> a . - » . : t cs ( " ties 00 t 1000 t 
Gis 16 t x wchine ‘ * aie Mt Wis. ~ Rrit pe ( P tnut St. New Wagon Loaders 
“N w Y - "City ie, — tain, < , Os W. ¢ Detroit Link-Belt Co.. Chicago. Philadelphia 
-S aoe y . S! urd Electr Crane & Hoist ¢ Montour 
Grant Mf & Machine Co., 85 Silliman Ave ' i, Wash Stands and Bowls 
Br dgepor nn , "oe ~~ ‘ fohn T.. I — we “iO M anufacturing E pment & Engineering C 
Greenies ! ga } RL. ( rt Greenf Mass Whiting Foundry Equipment Co.. Harvey. I] Framingham, Mass 
Harris Ene’e Co.. The H. } S Trysquares Ww ushers a 
Hartford Special Machinery ¢ 87 Homestead Disston & Sons, I H P Pent Kales Stamping Co.. The, Detroit, Mich 
AN x Hartf 4 Cont 2 : _ aa : Tube Mill Machinery, Seamless and Welded Waste, Cotton and Wool 
; . “eT? : Tool C ne > “hy : Standard Engineering Wks., Ellw 1 Cit Pent Royal Mfg. Co.. Rahway. N. J New York, 2 
ACR SOE -_— a 4 : ai . Rector St Chicago, Peoy Gas Bldg St 
Kelle r Mech. Eng. Co : Bro Klyn N Yo \, ents Tubing, Flexible Louis. Syndicate Trust Bide San Francisco 
» England Fr nee, Taly Al re rber b Almond rs 6 Maple Ave Ashburt ham. Mass Wells-Fargo Blde 
Lellier neumath 0 ) i both S Wheelock if G hee t . 2 I 
x sobers. M fe < 2. 4 Lo 420 Or f St ¢ hi ‘ Tubing, Seamless Steel and Brass and Copper ‘ere a B aemeagl sae + ae 
a% s » ss t - A ~ > “~ 4 , var 00g s * 
I oln Machine Co.. Pawtucket. R. I A n St “= Co.. a pots St R ~ ar" O General Electric Co.. Schenectady. N. Y¥ 
4 . . Blum & Co 3 5 St , “ F 7 
Lindstrom Die Tool & Gauge Wks... Bridgeport.Ct a & | & — aS i ; , cane Ph -, . ty Hale & Kilburn Co., Philadelphia, Penn 
Madison Mfc. Co.. Muskegcor M — os tg = 2 : A . - Tate Jones & Co Pittsburgh. Penr 
Magna Machine Go.. 50 Church St.. N. Y. ¢ Ward's Sons, Edgar T., 44 Farnsw st .. Welding Co.. Lynn, Mass., U. S, 
Marvin & Casler, Canastota, N. ¥ rurntables le Address: “Welding” 
Tools, jigs, fixtures and gages Whiting Foundry Equipment C Harvey. Ill Butt or spot welding 
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ALKER LINE 

















Not a Grinder, but the Grinder 


Wane GRINDERS have a unique reputation. 

Those who have used them prefer them to other 
grinders. They regard them not as mere grinde rs but 
as the grinders for their tools. 





When you buy a Walker you buy a machine of 
absolute efficiency—and you buy still more—a machine 
that is rigid enough to endure the strain of years. 


Write for complete set of Cata- 
logues which describes Walker 
Grinders and Magnetic Chucks. 


O.S. Walker Co., Worcester, Mass. 


Successors to O. S. Walker & Co., Walker Grinder Co. 


eee ee 


PE CCC ccc TUCEUEUEEED TUDE ELE EDEL 





THE LAST HOLES ARE 
THE CHEAPEST TO DRILL 


And the more holes a drill produces the 
less they cost. For cheap holes use 


“MORSE” DRILLS 


CATALOG SENT ON REQUEST. 





MORSE TWIST DRILL & MACHINE CO. 














BEDFORD, MASS., U. S. A. 








| 
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Thomson Spot Welder Co.. Lynn. Mass Wire Straightening and Cutting Machinery Trimo Stillson pipe wrenches made in 8 sizes 
Westinghouse Elee & Mfg. Co.. E. Pittsburgh. piake & Johnson Co.. The. Waterbury, Conn CO, *2, 86 snctasive fm stecl Randies; 4 dines 

Penn National Machinery ¢ rif Ohio. 6 5 10 and 14 in wood handles alse 

, : aaimadts “hy rT at —_— made narrow in 3 sizes. 6”. 8” and 10”. wit? 

Welding Machines . Electric R »wwhott ym Ma i 4 ».. Ph W ate b ry c on cont If > - oe FB on = Ph ~h. Bg 
C. & C. Electric Co., Garwood, N. J ’ . —_ 3 . ~ a? 4 hag Pace a es x 3 and with steel frames and all sizes with nut guards 
General Electric Co., Schenectady, N. Y + ee ee eee gree ’ Trimo chain wrenches made in 7 sizes, Nos 
Thomson Elec. Weldin Co Lynn. M Uv. 3 ats With and without « ting attachment 10 t 16 incl 

r ‘ahle Ad ig , Worthington Pump and Machinery Corporation rd os - ; 

A Cable Address Welding il Br iw New York City See advertisement and send for Catalog No. 75 

Thomson electric weldi machines, for butt ax gl aaos cles —— a Whitman & Barnes Mfg. Co Akron, Ohio 

tee and angle, lap seam and upset we . Wire, Welding Williams & Co.. J. H 25 Richards St Brook 

For all shapes flats rounds, tubing pipe Apex Steel Corp 50 Church St.. New York City lyn. N. Y 

sheet ring rims. et also welds of one kind Swedish Iron & Steel Cort l Platt St.. N. ¥.C : 

: : . . “+ rr ed . ‘ Wrenches, Pipe 

of a metal to another We are the originators : . 

of ‘the electric a . nanan Wood-Block Flooring Moore Drop Forging C Springfield, Mass 

See.advertisement ar end for catalog Ayer & Lord Tie Co., I Dept. D. Railway Moore's Stillson uttern Pipe Wrenches, & 
Than n Spot We r « Lynn, Mas Exchange. Chicago. Ill sizes steel t t tS > sizes wood 

Elect: pot hott j eam welding ma- 5 ki Machi : handles, 6” No e¢train on frame 

~s Woodworking achinery rivet. the extra heav machine 
Westinghouse Elec & Mfg. Co E. Pittsburgh Colburn Machine Tool Co., Franklir Penn shoulder to support the frame 

Pa Greaves, Klusman Tool Co Cincinnati, Ohio Page-Storms Drop Forge Co., Chicope Mass 

Paracas . Oliver Machinery Co., Gra tapids, Mich Trimont Mfg. Co..55 Amory St., Roxbury, Mass 
Welding Machines, Gas Rowbottom Mach. Co The. Waterbury. Conn oa Cable Address Triwrench 
Linde Air Products Co., 42nd St. Bidg.. N. Y. C Seneca Falls Mf Co., The, 387 Fall St.. Sen- Trimo Stillson pipe wrenches, 8 sizes, 6” to 
Oxweld Acetylene Co., Chicago, I eca Falls, N Y #8” inclusive, in steel handles: 3 sizes, 6”, &” 

. or eroll saws for foot or echt power and 10”. in wood handles ilso made narrow 
Welding Machines, Oxy-Acetylene Vict . = F 7 ae ry 
Davi | oe " Co J . - City N J Silver Mfg. Co., Salem, Ohio Trimo chain wrenches. 7 sizes. No. 10 to No 
Oxweld Acetylene Co., Chicago, Ill Worm Cutting Machines, Automatic A ~ See advertisement and send ft 
Sih Deine Too} ’ Housatonic 7 ~e. : —~ ca 

Welding, Oxy-Acetylene a ye Housatonic Ave.. Wells & Son Co., F. E.. Greenfield, Mass., U.S. A 
eginRemmuenviiie Gn. Succes Clee. 8. 3 rlageT ; Williams Co.. J. H., 35 Richards St., Brooklyn 
Hale & Kilburn Co., Philadelphia, Penn Wrenches, Drop Forged Wrenches, Ratchet 
imperial Brass Mfg. Co., 1214 W. Harrison St., Armstrong Bros. Tool Co.. 315 N. FranciseO Greene. Tweed & Co.. 109 Duane St., N. ¥. C 

‘ zo, I Ave., Chicago, Ili Pratt & Whitney Co., Hartford, Conn 


International Oxygen Co. 115 Bway... N. ¥. C. Morse Twist Drill & Mach. Co.. New Bedford, Starrett Co. L.S. Athol. Mass 
Linde Air Products Co., 42nd St. Bldg., N. Y. Mass Williams Co., J. H., 35 Richards St.,Brooklyn, N.Y 


Page-Storms Drop Forge Co., Chicopee, Mass. 


Wheels ’ . . 
Oxweld Acetylene Co., Chicago, Tl. Whitman & Barnes Mfg. ¢ Akron, Ohio Wrenches, Tap : 
Williams Co., J. H., 35 Richards St.. Brooklyn, N.Y. Bay State Tap & Die Co.. Mansfield, Mass 

Window Sash, Steel : Butterfield & Co.. Derby Li: Vt 
Trussed Concrete Steel Co. Youngstown, Ohio Wrenches, Machinists’ Card Mfg. Co.. S. W.. Mansfield. Mass New 
- Armstrong Bros Tool Co 315 Francisco York Office 62 Reade St Cable: Card, Mans 
vire Ave Chicago field. Horsfield and Card tap wrenches All 
D & W Fuse Co Providence, R. I Hammacher, Schlemmer & Co., New York City sizes 
Haleomb Steel Co.. Syracuse. N. Y¥ Morse Twist Drill & Mach. Co New Bedford Greenfield Tap & Die Corp., Greenfield, Mass 


Hamn her & Schlemmer Co., New York City Mas Milliken Machine Works, West Newton, Mass 
{awkridge Bros. Co., 303 Congress St Boston Page-Storm Drop Forge C Chicopee, Mass Starrett Co.. L. S.. Athol, Mass 

Ma Trimont Mfe. ¢ »> Amory St.. Roxbury, Mass Union Tool Co., Orange. Mass 
Reliance Steel & Tool Co., 30 Church St.. N. ¥.C U. S. A Cable Address rriwrench Wells & Son Co., F. E., Greenfield Mass., U. S.A 





= a 
The Buyers Cyclopedia is a 
searchlight on the machinery 


field. Let it help you to 
make a satisfactory purchase 
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HENDEY LATHES 


Are the Result of 47 Years’ Experience 


The Hendey Machine Company ‘s not a “‘war baby.” 


The name “‘Hendey” on a Lathe, a Milling Machine, 
a Shaper, or a Centering Machine, is a guarantee of 
the best materials, design and workmanship. In other 
words, it is a guarantee of the high-grade service that 


Hendey Machines have been rendering for 47 years. 


The Hendey Lathe shown above is for manufacturing 


purposes. 


It is fully described in our 68-page Engine 
Lathe Catalog. Be sure to write for a copy. 


The Hendey Machine Company 


Torrington, Conn., U. S. A. 


New York Office, 901 Singer Bid. Boston Office, Oliver Bldg Chicago Office, 618 Washington Bivd 


Cc] nd W NI 
Detr f WW 
P | 
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Pag 
Abbott Ball Co 218 
Aeme Die Casting Corp ‘ 64 
Acme Gear Works 2 
Acme Machine Tool Co at 
Acme Machinery Co. 210 
Adams (Co t s 
Advance Tool ¢ o s 
Ajax ar g Co i 
Albaugt gver Co ’ 
Albro-Clem Ele stor Co 200 
Allen Mfg. Co., It 15 
Almond Mfg. Co., T. R 72 
Alteneder & Sons., Theo 292 
American Biower Co 1Or 07 
American Bronze Co ' 
American Compot 1 ¢ 48 
Ame ric an I mery W heel Works 35 
e nn (as are 280 
yet n In sandescent | Heat Co 218 
American Machine & Fdry 317 
American Pulley Co 137 
American Saw & Mfg. Co 292 
American Tool Works ¢ 14, 15 
- es I 129 
\derson Die Machine 204 
Ansonia Mtg Co 322 
ry 19 
ng ¢ 63 
ifg. ”) 
ol ¢ ; 
sv) 
Atlas Bs 135 
Atlas ( rueib le Steel Co 248 
Atlas Press ( 258 
Auburn Ball Bear ( 616 
Aurora Tool W ay 160 
Automatic Machine Co $49 
Ayer & Lord Tie Co 20 
Raker Bros 206 
Baldwin Chain & Mfg. ¢ 177 
Rarber-Colman ¢ 1. 151 
Rarnes Co., W. F. & John 13 
Rarnes Co., Wallace 278 
Barnes Drill Co., Inc 228 
Barnett ¢ G.&H 80 
Barrett-Cravens Co 117 
Bath, Cyril J 105 
Baxter Gear Cutting & oIfg. Co »29 
Bay State Tap & Die ¢ 347 
Beaman & Smith ( 72 
Beaver Tool & Eng'g Co 8 
Becker Milling Mac? ‘ ' 211 
Bennett Mach'y Co., G.I 06 
Bennett Metal Treating (o i7 
Rerger fg. Co 
Berggren & Pearson Mech Co, I: 
Be rated re rming Tool Co 318 
Besly & Chas. H 119 
Best, In W.N 200 
Betton, J. M 256 
Bickford & Co., H 2:7 
Bickford Machine C<« 2 
Bicknell-Thomas Tr 271 
Bignall & Keeler Machine Works 7 
Bilgram Machine Works 229 
Bilton Mach. Tool Co 443 
Birdsboro Steel Foundry & Mach. ¢ 175 
Black & Decker Mfg. Co 228 
Blair Tool & Machine Works $26, 332 
Biake & Johnson Co 188 
Blanchard Machine Co 150 
Blevney Machine Co $34 
Bliss Co., E. W 261 
Rk mt Co. J. G 18] 
Blum & Co, Julius »49 
Boker & Co., Inc., H 67 
Boston Gear Works 8 
Boston Scale & Mach. Co 
Bound Brook Oilless Bearing Co 70 
Bowen Mfg. Cx 64 
Bowser & Ir S. 2 
Bowsher Co., The N. P IS 
Bove & Emmes Machine Tool Co 236 
Bradford Machine Tool Co 
Bradley & Son, C. ¢ " 
Braeburn Steel Co 250 
Bridge eford Mach. Tool Wks 43 
Bristol C« ith <« er 
Broadway Machinery Co 04 
Brown & Zortman Mech Co ne 
Brown Bag Filling Machine C« 32" 
Brown Co.,A. & I 175 
Brown Instrument Co Ol 
Rrown Mfg. Co., Arthur S 139 
Brown & Sharpe Mig. ‘ y 4 19 
Krownell Machinery ¢ 04 On 
Brubaker & Bros., W. I ga 
Bryant Chucking Grind: 55 
Buckeye Engine Co ‘ 
Buckeye Twist Drill Co 27 
Buffalo Foundry & Machine ¢ fi 
Buffalo Gear & Pattern Works 4 
Billard Machine Tool Co 71, 250 
S inting Brass & Bronze Co 142 
Burr and Sons, John 292 
Butterfield and Co. 4 
© & C Elec. & Mfg., Co 204 
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albro Electrical Ir strument Co 
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Grant Mfg. & Machine ¢ 
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Gray & Prior Machine C« 
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Hammacher, Schlemmer & Co 

Hammond Mfg. Co 222 
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Harris | Co 299 
Harris Eng. Co., H. E ; 
=> artford Drop Forge Co 320 
Hartford Special Machinery Co 321 


Haskins, R. G 















Hawkridge Bros. Co 247 
Haynes Stellite Co.. 146 
Heald Machine Co 30 31 
Hendey Machine Co 71 
Henry & Wricht Mfg. Co 224 
Hess- Brig? Mfg. Co 29 
Hill, Clarke & Co., of Chicago 298 
Hill l e & ( Inc. Boston 305 
Hit achine ¢ 264 
Hinman & Co., D 216 
Hiorth Lathe & Tool Co 234 
Hoefer Mfg. Co 138 
Hoevel Mfg Corp. ° 256 
H n & Pettis Mig. Co.. The 267 
Holyoke Truck Co 54 
H ver Steel Ball Co 168 
Horsbureh & Scott Co 194 
Horton & nCco.,E P66 
Hoskins Mfg. Co 79 
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H. P. Co, The 186 
Hubbard Spring Co SH 
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Hydraulic Press Mfg. Co 256 
Ideal Machine & Tool Co 330 
Ideal Ke, « Machine Co 316 
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(deal w aE. Mach Co 318 
lilinols Tool Works 273 
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Inter-Continental Mchy. Corp oo 
Intern ation al Machine Tool Co 148 
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Jackson M ac hine Tool Co 104 
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Lapointe Co.,J.N 359 
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LaSalle & Tool Co 190 
La be Steel Co 143 
I atshaw & Co., H. L 248 
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Lenk md Machine Tool Co., R. K 77 
Lees Bradner rCo 42 
Leland-Giff Co 224 
Light Mfg & NRE Co 293 
Lincoln Machine Co 24 
Linde Air Prod ts Co oF 
Lindenberg Steel Co 49 
Lindstrom Die, Tool & Gauge Wks 330 
Link Belt Co 167 
Lodge & Shi Machine Tool C« 1 
Long & alter atter Co 42 
Lourie Mfg. Co 256 
Lucas Machine Tool Co 48 
Lufkin Rule Co 87 
Lumen Bearing Co 250 
Ly! Far har Co ‘ 07 
Lyons-Atlas Co 22 
MeCaske Revister 
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McGraw-Hill Book Co. In« 79 
Maag Gear Co 2 
Macnab Machinery Co ‘ 
Madison Mfg. Corp { 
Magna Mac —y Co 235 
Manu 53 
Manufact wing Equipm « nt: & Eng 
Co 11 
Marshall & Huschart Machinery ¢ 2 
Marvin & Casler Co 124 
Massachusetts Saw Works 92 
Matson Machine (« ( 
Matthews & Co., Inc., Jas H 8 
Mayer Bros. Co... 260 
Mechanical Appiiance Co 204 
Mehl Machine Tool & Die ¢ 319 
Meisel Press Mfg. Co 199 
Meisselbach-Catucel Mfg. Co 192 
Merrell Mfg Co 218 
\letalwoo fe « 260 
Miar = B ase pat Co 250 
Michigan Gear and Engineering Co 192 
Mien on wv ireless Corp 320 
ach. Co., W. K. 92 
Millers F alls C o os 136 
Minster Machine Co 224 
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Morris Machine Tool Co., The 
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Morton & Co., B. K 

Morton Mfg. Co 
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Mueller Machine Tool Co 
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National Scale Co 
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New Britain Machine Co 25 
New Departure Mfg. Co 37 
N. J .Machinery Exchange 188, 252, 306 
Newman Mfg. Co 234 
New Process Gear Corporation 193 
Newton Machine Tool Works, In 19 
New York Machinery E> 299 
Niagara Machine & Tool Works 258 
Nicholson & Co., W. H 287 
Nicholson File Co 361 
Niles-Bement-Pond Co 2nd C over 
Noble & Westbrook Mfg. Co 206 
Norma Co. of America 165 
Northern Engineering Works 166 
Norton Co 91 
Norton Grinding Co 86, 87 
Nutter & Barnes Co 189 
Oakley Chemical Co 262 
Oakle Machine Tool Co 121 
Ocsterlein Machine Co 44 
Ohio Machine Tool Co 214 
Ohmer Fare Register Co 332 
Oil & Waste Saving Machine Co 264 
©. K. Clutch & Machinery Co 176 
Oliver Machinery Co 287 
Oliver Mfg. Co., W. W 236 
Onondaga Steel Co., Inc 247 
Osborne & Sexton Mch'y. Co 305 
Osgood, J. I 278 
Oswego Machine Works 318 
Ott Grinder Co 90 
Oxweld Acetylene Co 

Page-~wrms Drop Forge o 316 
Pangborn Corporation 256 


Parker Machine Cu 


Parker White-Metal & Machine Co 


Parmilee, Charles L. 

Pattison Supply Co., W. M 
Pawling & Harnischfeger Co 
Paxson Co., J. W 

Peerless Machine (o 
Peninsular Toot Gete age Co 
Perkins, Jr., 

F. W. Perry Mac hine Co 
Persons-Arter Machine Co 
Peter Bros. Mfg. Co 
Philadelphia Gear Works 
Phoenix Mfg. Cc 

Phosphor Bronse Suaes Co 
Pierce Machine Tool 
Pittsburgh Instrument & Stock. Co 
Pittsburgh Mach. Tool ¢ 
Porter Cable Machine Co. 
Potter & Johnston 
Powell Co., Wm 

Pratt & Whitney Co 
Prentiss Vise Co 
Procunier, Wm. L 
Pryibi Machine Co 


Racine ‘lool & Machine Wo 
Randall & Stickney. 

Rausom Mfg. Co mas 
Reading Chain Block Co...... 
Ready Tool Co oe 
Redington C 20-5 F.B 

Reed Mfg < 


Reed-Pre eee Co 102 


Reid Bros 


Reliance Electric & I ngineering Co 


Reliance Gauge Column Cc 
Reliance Steel & Tool Co 
Reno-Kaetker Elec. Co 
Reynolds Machine Mfg. ('o 
Rhoads & Son, J. F 

Rich Tool Co 

Rickert-Shafer Co 
Rimelspacher & Co., A 

Rivett Lathe & Grinder Co 
Robbins, Gamwell & Co 
Robertson Mach. & Fdry. ¢ 
Robinson & Son Co., Wm. ¢ 
inson Tool Works 

*kford Drilling Machine Co 
Rockford Milling Machine Co 
Roe kwell Co., W. 8 

Rockwood Mig Co 

Rogers & Hubbard Co 

Root Co., C. J 

Roper & co 

Rowbestems Machine Co 
Royal Mfg., Co 

Royersford Foundry & Machine Co 
Safety Emery Wheel Co 

Sanford Mfg. Co., F. C 
Saunders Sons, D 

Savage Co., Inc., W. J 

Sawyer Gear & Mfg Co 
Schelienbach-Hunt Tool Co 
Schieren Co., Chas A 97, 98, 
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tool-room accuracy 


° ~ ¢ | . ‘ C «al : ] ] 
Here is a worthy exponent of the Rivett ideal. 
; c _ i . ) ‘ : 
Our No. 504 Plain Precision Bench Lathe—S in. 
swing, 18 in. between centers—admirably meets 

the demand fora plain n u 
] ] 7 1] 1 SF +4 ‘ 
lathe. lhe well-known Rivett const: 
7 
rgidh nela to throughnou l ( 
) e] | lene O ull 
{ aif 
©) { een. f 
Ds alas = 
CCl Pirie l OTrONnZ¢ ( evel vr( 
-y . ; 
cTu1ldewavs er 1) 1¢ tO 
Sere Cy \1 





Learn to know theentire Rivett line. Write us for 
bulletins on Lathes, Grinders and Attachments. 


RIVETT LATHE & GRINDER CO, 


Brighton District of Boston Massachusetts 
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Continuity of Records 


The assurance that the charts will be obtained day after day under the 
hardest conditi ons, with complete uniformity in performance enable you to 
place your full confidence in 


BRISTOL’S Recording Instruments 


Their rugged simplicity makes skilled attention unnecessary 

Wherever you require record of temperature, pressure, electric-current, 
voltage, water level, time and motion—Bristol’s Recording Instruments are 
ready to serve you faithfully 


Over 100,000 are in use today. Bulletin B-205 tells more. Write. 


COMPANY 


Waterbury 
Conn., U. S. A. 


Branch Offices: 


THE BRISTOL 





















Pittsburgh 


Boston New York Chicago 
San Francisco 


























Grinders 


These machines of precision must 
have close fitting bearings to do 
good work. It is economy to use 
the most durable metal obtainable 
for these bearings, even if the first 
cost is higher than that of the 
inferior metals. 


It is, therefore, natural that Non-Gran 
High Speed Bearing Bronze should be 
tried for this duty, and it has been tried 
out by a great many large users of grind- 
ing machines. 


The Union Metallic Cartridge Company, 
of Bridgeport, reports that Non-Gran 
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ON-GRA 


BEARING BRONZE 











Bearings will replace ball bearings in 
their machines in the future. 

The Pratt & Whitney Company of Hart- 
ford reports that Non-Gran Bearings 
are very satisfactory where phosphor 
bronze bearings failed 

The Bock Bearing Company of Toledo, 
reports that they have used Non-Gran 
Bearings in their high speed grinders for 
two years with much satisfaction. 

A great many other progressive concerns 
are now using Non-Gran for this purpose. 


Your own machines will turn out better 
work and will require far less attention to 
the bearings if you make these bearings 
Non-Gran High Speed Bearing Bronze. 


American Bronze Company 
Berwyn, Pennsylvania 












































